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AMMONIUM NITRATE PLANT BASED ON COAL GASIFICATION

1.0

1.1

1.2

2.0

21

2.2

INTRODUCTION

BHARAT COAL GASIFICATION AND CHEMICALS LTD , JV of CIL & BHEL, hereinafter also
referred to as “OWNER” a joint venture company has decided to build a world class Coal based
Chemical complex. The Chemical complex is to be built at Lakhanpur area of Mahanadi
coalfields Limited (MCL) Odisha (India) and will consist of Coal Gasification Plant, Synthesis
gas purification Plant, Ammonia Plant, Nitric Acid Plant and Ammonium Nitrate Plant, along with
Offsite and Utility Plants. BHARAT COAL GASIFICATION AND CHEMICALS LTD, JV of CIL &
BHEL, intend to invite quotations from eligible contractors on LSTK basis for Nitric Acid &
Ammonium Nitrate Plant to manufacture these prospective products. Liquid ammonia shall be
made available from upstream unit.

Projects & Development India Ltd. (PDIL) has been retained by BHARAT COAL
GASIFICATION AND CHEMICALS LTD as Pre-award Consultant for selection of a suitable
LSTK Contractor for execution of the project on a Lump-Sum Turnkey basis with Single point

responsibility.

LSTK CONTRACTOR is advised to visit and examine the site conditions and obtain for itself on
its own responsibility all information that may be necessary for preparing the bid and entering into
the Contract. Claims of any kind due to variation or ignorance of site conditions and
environmental conditions will not be eligible in any circumstances.

PLOT AREA:

Coal Gasification based Chemical complex shall be built in the earmarked area as given in the
overall site plan for Coal to AN Project (Refer: Enclosed Attachment-Il, PC0288-0000-0001 Rev-
0). LSTK CONTRACTOR should ensure that the available area should be used in the most
optimum way.

Plant Site:
A brief status of infrastructure at Plant Site is furnished below:

e The proposed project will be located in Lakhanpur area, District Jharsuguda of Mahanadi
coalfields Limited (MCL) Odisha.

e The total land area of the site is ~350- acres

e The area is falling under coal bearing zone and not proposed for coal extraction presently
.However soil investigation study will be required in the area selected for the project.

o Plant site is located at Lakhanpur in Jharsuguda district of Odisha on the National Highway
NH-49. NH-49 is passing at about 10 km from the site. The nearest railway station Belpahar
is 10 km from the site. Nearest air port, Veer Surenda Sai Airport, 38 km, approx 1.5 hours
journey by road/ rail. Nearest sea port Paradip is 450 km by rail/road from the site. Plant is
situated at 21°46°0”N Latitude and 83°46’0”E Longitude.

Process Technology: Coal Gasification
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2.3

2.3.1

232

233

234

The process for coal gasification shall be based on Technology to be supplied by “Bharat Heavy
Electricals Limited” (hereinafter referred to as “BHEL”). LSTK contractor shall procure license &
basic engineering package and assistance during construction, commissioning & operation for
the proposed plant.

Process units:

Broadly, the project will comprise of the following plants and facilities:
e 1650 MTPD Nitric Acid Plant (as 100% HNO3)
e 2000 MTPD Ammonium Nitrate (AN) solution Plant
e 400 MTPD Prilling facilities for Ammonium Nitrate
¢ Intermediate Product storage, Product Storage, Bagging facility, truck loading facilities.
e Off-sites and Utilities as required

Utility & Other Facilities:

Major facilities are described as under:

Demineralised water system

LSTK Contractor shall arrange its own DM water requirement till mechanical completion. After

that, Owner shall supply required DM water at NA-AN Plant B.L. to LSTK Contractor from its DM
water plant.

Drinking and Service water system

Treated water from the raw water treatment system is used as make-up to the drinking and
service water systems. The service water system takes treated raw water for supply to hose
stations, etc. by dedicated service water pumps and a distribution pipe network. Water for
gardening is also supplied from this system. During construction till mechanical completion, LSTK
contractor has to arrange its own construction and drinking water requirement. After that owner
shall supply required Drinking Water and Service Water to LSTK Contractor at NA-AN Plant B.L.

Cooling water system

There will be common Cooling tower for Nitric Acid, Ammonium Nitrate and Ammonia Plant,
(Ammonia Plant water requirement will be furnished by separate LSTK Contractor at later stage).
Cooling water quality shall be as Seciton-2.0, NIT Technical Part.If any further treatment is
required for usage as cooling water, the same shall be in the scope of LSTK contractor. LSTK
Contractor shall keep provision in cooling tower in NA-AN Plant for Ammonia cooling water
requirement also along with their own requirement.

Condensate Polishing Unit

Condensate generated, if any in LSTK B/L shall be sent to Owner's Condensate Polishing Unit in
chemical complex for further treatment and reuse.
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2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

2.3.11

Steam and Power

Power: It is envisaged that entire power for LSTK B/L will be met from Grid being set up within
the complex by separate LSTK Contractor.

Construction Power required for NA-AN Plant till mechanical completion shall be arranged by
LSTK Contractor himself.

Power required for Plant start-up & operation for NA-AN Plant shall be supplied by Owner at a
single point at substation located at LSTK B/L.

Steam: H.P steam requirement for Process use shall be generated in Steam Generation Plant
(Separate LSTK Contractor’'s Scope). Start-up steam required shall be provided by Owner. LSTK
contractor to indicate the quality, temperature, pressure, flow rate(maximum, minimum, normal) &
duration for the same, if any.

LSTK Contractor to maximise the use of generated steam inside their B.L. However, available
surplus steam may be exported outside B.L. if it matches with the main steam header parameters
indicated in Section-2.0 of Part-Il Technical. No steam credit shall be given to the LSTK
Contractor.

Plant and Instrument air system

Plant air and Instrument air will be provided to the LSTK Contractor by owner at the NA-AN Plant
B.L at one place. Proper instrument air storage and Plant air & Instrument air distribution network
shall be envisaged for the NA-AN Plant to be taken care by the LSTK Contractor. Please refer
Section-2.0 of Part-1l Technical for plant and instrument air specification.

Nitrogen system

Nitrogen requirement, if any, for the plant shall be supplied by Air Separation Unit (Separate
LSTK Contractor’'s Scope). LSTK Contractor shall provide utility Nitrogen requirement with
desired parameters for NA-AN Plant. Nitrogen requirement for emergency, if any shall be
indicated by the LSTK Contractor to keep provision in ASU unit.

Deleted.

Deleted.

Solid Waste Disposal

LSTK Contractor shall provide the disposal procedure for hazardous solid waste generated, if
any, in their B/L. and shall also provide enabling infrastructure to dispose off the solid waste.

Other facilities available in Chemical Complex (LSTK Contractor may review for possible
utilisation (if any) and interact with Owner regarding any clarifications if required.)

» Mechanical Work Shop with heavy equipment section including all shop floor facilities
(optional)

» Electrical Workshop with shop floor facilities & Electrical testing laboratory (optional)
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Instrumentation Workshop including testing laboratory (optional)
Quality Control Laboratory with all facilities

Ambient Air monitoring system

Fire Stations including all fire fighting facilities

Warehouses including catalyst, Chemical Stores

Administrative Building

Occupational Health Centre

Training Centre
Security Watch Towers

Any other enabling facility deemed fit by Owner

The following plants and facilities shall be under the scope of the LSTK Contractor:

a)
b)
c)
d)

e)
f)
g)

Transfer of Ammonia from tie-in point.

Nitric acid & ammonium Nitrate Plant along with Flare system

Nitric Acid storage of net capacity (2x5000 MT)

AN melt storage of capacity (2x5000 MT) with pumping arrangement to AN prilling
section and also provision of truck loading of AN melt.

Bagging facility along with truck loading provision of Bagged and AN melt product.

AN Perill Product storage as per AN rule 2012 and its amendment.

Cooling Towers with Side stream filter and dosing system related to, Ammonium
Nitrate and Nitric Acid plant along with Ammonia,Plant. Water requirement for
Ammonia plant shall be shared with the LSTK Contractor at later stage. LSTK
Contractor to make arrangement accordingly.

Central Control room (Detailed specification in instrument philosophy)

Electrical Sub-station for Ammonium Nitrate Plant, Nitric Acid Plant & Cooling
Towers

Chemical laboratory instruments & laboratory chemicals

Effluent from LSTK-4 BJ/L.

First fill of all catalyst & chemicals, if any.

m) CONTRACTOR shall supply Consumables solvents, adsorbents, lubricants and

chemicals
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Fire fighting & safety system for LSTK’s scope of work as per requirement of
NFPA

Field Operator Cabin

Goods cum Passenger Lift in AN Prilling section (Minimum capacity shall be 1000
kg; however, BIDDER may revise it on upward side based on maintenance
requirement).

Sewage transfer within LSTK scope at one point near B/L.

The following Offsite & Utility plants shall be excluded from the scope of LSTK contractor:

a)
b)
c)
d)

Raw water storage & pumping

Water pre-treatment plant

DM & condensate polishing unit

Instrument Air system

Plant Air System

Inert gas (N.) generation plant

Fire fighting system for the entire complex
Effluent treatment plant

Non Plant Buildings

Mechanical work shop building with machineries
Electrical work shop building

Instrument work shop building

Railway Siding

Yard Piping for facilities outside LSTK contractor scope

Emergency D.G.

Following raw material & utilities shall be made available to the LSTK contractor at one point at

Ammonium nitrate plant battery limit.

a)

Liquid Ammonia

b) Steam

c)
d)
e)
f)
g9)
h)

Process water
DM water

Fire water
Electrical Power
Instrument Air
Plant Air
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1.0 LIQUID AMMONIA

Specification of Ammonia (Excluding dissolved gases) fed to Nitric Acid- Ammonium Nitrate

Plant:

SI. No Components Composition
1.0 Ammonia Min. 99.9 % by wt.
2.0 Qil Max. 5 ppm by wt.
3.0 Moisture Max 0.1 % by wt.

UTILITIES (indicative specification)

2.0

2.1 | H.P Steam
Design
Pressure, kg/cm?g (Min/ Nor/ Max) 105/107/110 As per Design
Temperature, °C (Min/ Nor/ Max) 510/515/520 (Sge%;jig::igsﬂ
Silica as SiO,, ppm <0.02
pH 9-9.5
Conductivity, uS/cm <0.2
2.2 | M.P Steam
Normal Design
Pressure, kg/cm?g -140/- As per Design
T i o guidelines
emperature, °C -/380+ 5/- (Section.-5.1)
2.3 | L.P Steam
Normal Design
Pressure, kg/cm?g (Min/Nor/Max) 3.5/4.0/4.5 As per Design
Temperature, °C (Normal) -/180/- ( Sgeuc'ﬁsm? "
Cooling Water (Added with suitable chemicals) (Tentative) Same to be confirmed
24
by LSTK contractor.
Supply Header Pressure, kg/cm?g (Min/ Nor/ Max) LSTK contractor to decide
Return Header Pressure, kg/cm?g (Min/ Nor/ Max) LSTK contractor to decide
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Mechanical Design Pressure, kg/cm?g 10

Supply Header Temperature, °C 36

Return Header Temperature, °C By LSTK Contractor

Mechanical Design Temperature,°C 60

AT 10 °C max.

Relative Humidity at Lakhanpur. 100% (max.)

COC 5

Analysis of Cooling Water (indicative)

pH 7-8.5

Chlorides, mg/l 100

Sulphates, mg/l -

Silica, mg/l 25

Iron, mg/| 1

Manganese, mg/I -

Total Suspended Solids, mg/| 25

Total Dissolved Solids, mg/I| 500

Oil & Grease, mg/l Traces

Ammonia, mg/I Traces

Alkanity, mg/l as CaCQO; 340

Calcium Hardness, mg/l as CaCO; 500

Total Hardness, mg/l as CaCOs; 750

LSTK contractor shall limit the pressure drop of 1.5 kg/cm?g (Max) between supply and
return cooling water header within his battery limit.

2.5 | Utility Nitrogen

Pressure, kg/cm?g (Min/Nor/Design) 6.0/8.0/9.0
Temperature Ambient
N2, Vol %, min 99.99%
O,, Vol ppm <10

2.6 | Instrument Air Min. Nor. Max.
Pressure, kg/cm? g 6.0 8.0 10.0
Supply Temperature, °C Ambient | Ambient 50
Mech. Design Pressure, kg/cm?®g 10.5
Mech. Design Temperature, °C 65

Dew point

-40°C at 8 kg/cm? g

Quality

Free of dust, water drops & oil

Storage Capacity (Storage Tank Under LSTK
Contractor’s Scope)

To be filled by LSTK Contractor
If required

FORM NO: 02-0000-0021 F2 REV3

All rights reserved




2 ) NITRIC ACID- AMMONIUM NITRATE UNIT FOR COAL TO

AMMONIUM NITRATE PLANT

PCO0288/E/003/P-1I/ SEC-2.0 | 0

‘ffl‘:‘ﬂﬁ@ Document No. Rev é?‘j%
‘PDIL \ BHARAT COAL GASIFICATION AND CHEMICALS LTD \eare)
RAW MATERIAL, PRODUCT AND UTILITY SPECIFICATIONS Sheet 5 OF 9

2.7 | Demineralised Water
Pressure @ B/L, kg/cm?g (Min/ Nor/ Max) 4.0/ 5.5/ 6.0
Temperature, °C (Normal) Ambient/40 (max)
Mech. Design Pressure, kg/cm?g 10
Mech. Design Temperature, °C 70
pH 6.5-8.5
Total Hardness, ppm wt. Zero
Total Dissolved Solids, ppm wt (max.) 0.1
Conductivity at 20 deg C, micro mho/cm (max.) <0.2
M Alkanity as CaCOs;, ppm wt. Nil
Chlorides, ppm wt. Nil
Iron as Fe, ppm wt. (max.) 0.01
Silica as SiO,, ppm wt. (max.) 0.02
Qil, ppm wt. Nil
Sodium as Na, ppm wt. (max.) <0.1

2.8 | Boiler Feed Water
Total Hardness as CaCOg;, ppm Nil
Oz, ppm <0.005
COy, ppm <1
Silica as SiO,, ppm <0.02
pH at 25-C 9-9.5
Conductivity, uS/cm 0.2
Oil, ppm <0.1
Permanganate, ppm <5

2.9 | Boiler Blow Down (Boiler CBD)
pH 9.0-10.0
Silica as SiO,, ppm <0.5
Conductivity, uS/cm <50
Phosphate, ppm 2-5

2.10 | Service Water

Colour <5.0
Smell Agreeable
pH 7.0-8.5
Taste & Odour Unobjectionable
TDS, mg/l <150
Turbidity, NTU <1.0
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Total Hardness, mg/I <85

Chloride (as CI), mg/I <15

Sulphate (as SO,), mg/l <60

Total Iron (Fe), mg/l <0.01

Dissolved Silica, mg/I <4

Supply Pressure, kg/cm?g (Min/ Nor/ Max) 4.0/6.0/8.0

Supply Temperature, deg C Ambient

Mechanical Design Pressure, kg/cm?g 10.5

Mechanical Design Temperature, deg C 65

2.11 | Process Water/ Raw water (after treatment) (Tentative)
pH 7-85
Chlorides, mg/l 20
Sulphates, mg/l -
Silica, mg/l
Iron, mg/| 0.2
Manganese, mg/I -
Total Suspended Solids, mg/I 5
Total Dissolved Solids, mg/I 100
Oil & Grease, mg/l Traces
Ammonia, mg/I Traces
Alkanity, mg/l as CaCO; 68
Calcium Hardness, mg/l as CaCO; 100
Total Hardness, mg/l as CaCOs; 150
Supply Pressure, kg/cm?g (Min/ Nor/ Max) 4/ 6/ 8
Supply Temperature, deg C Ambient
Mechanical Design Pressure, kg/cm?g 10.5
Mechanical Design Temperature, deg C 65

2.12 | Drinking Water
Colour <5.0
Smell Agreeable
pH 7.0-7.5
Taste & Odour Unobjectionable
TDS, mgl/l <150
Turbidity, NTU <1.0
Total Hardness, mg/I <85
Chloride (as CI), mg/I <15
Sulphate (as SO,), mg/l <60
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Total Iron (Fe), mg/l <0.01

Dissolved Silica, mg/| <4

Supply Pressure, kg/cm?g (Min/ Nor/ Max) 4/ 5.5/ 6.0

Supply Temperature, deg C Ambient

Mechanical Design Pressure, kg/cm?g 10.0

Mechanical Design Temperature, deg C 65

Owner to LSTK Contractor at the Battery Limit.

Note: Drinking water of quality conforming to I1S: 10500-1991 shall be provided by the

2.13 | Pre-Treated Condensate

pH 8.5-9.5

Conductivity, uS/cm 0.2

Total Dissolved Solids (TDS), PPM (Max.) 0.5

Silica (SiO,), PPM (Max.) 0.02

Iron (Fe), PPM (Max.) 0.02

Copper (Cu), PPM (Max.) 0.003

Sulphate (SO,%), PPM (Max.) 0.02

Chloride (CI"), PPM (Max.) 0.1

Quantity, M/hr (To be specified by LSTK

CONTRACTOR)

2.14 | Plant Air

Moisture Saturated

Oil Content Nil

Supply Pressure, kg/cm?g (Min/ Nor/ Max) 4.0/7.0/8.0

Supply Temperature, deg C (Min/ Nor/ Max) 40/40/50

Mechanical Design Pressure, kg/cm?g 10.5

Mechanical Design Temperature, deg C 65

2.15 | Fire Water **

Pressure kg/cm?g

Min. 7 (As per NFPA/TAC)

Temp. deg C

Ambient

water ring main header of the complex.

** Fire water header of LSTK area shall be connected to Fire

2.16 | Fuel (If required)

Quality Latest revision
Pressure kg/cm?g Atm.
Temp. deg C Ambient

2.17 | Power (Indicative Only) {Refer Section-5.4 Design Philosophy Electrical for

detailed distribution} 11 KV GENERATION

Power for electric drives and lighting shall be:

i. 11000V % 10%, 3 phase 50 Hz + 5% Resistance grounded for drives of 1000 KW
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and above.

i. 3300V £ 10%, 3 phase 50 Hz £ 5% Resistance grounded for drives above 160
KW & below 1000 KW.

iii. 415V = 10%, 3 Phase, 50 Hz + 5% for drives from 0.37 KW up to 160 KW,
Neutral is solidly earthed.

iv. For motors up to 0.37 kW: 230 V £ 10%

v. For instruments and lighting the voltage shall be 240V £ 10%, 50Hz + 5%, single
phase AC, grounded

vi. UPS system shall be 240V AC, for Instrumentation, Telecommunication, IT,
Security System, CCTV system equipment.

NOTE: Design Philosophy (Electrical)" to be followed if any discrepancy found with
"Design Basis.

3.0 SPECIFICATION OF PRODUCT

3.1 Nitric Acid (NA)

Sl. No | Component Composition
1.0 | HNO3; Concentration 60 % by wt. min.
2.0 | Nitrous Oxide as HNO, 90 ppm max.
3.0 | Chloride as CI 10 ppm max.
4.0 | Sulphate as H,SO, 2 ppm max.

5.0 | Non-volatile Residue 15 ppm max.
6.0 |Ironas Fe 3 ppm max.

3.2 Ammonium Nitrate Solution (AN)

SI. No Component Composition
1.0 AN Concentration 85 wt% minimum
2.0 State Liquid
3.0 Temperature 120°C (minimum)
4.0 pH 5-6

3.3 Prilled Ammonium Nitrate (HDAN)

Sl. No Component Composition
10 Form Round, Uniform prills
20 Characteristics Free flowing, Non-caking
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. YR
30 Purity 99.0% min
40 Characteristics Free flowing
50 pH of 10% Solution 5-6
6.0 Total nitrogen content 34.5% by wt.min.
70 Water 0.2% by wt. Max
8.0 Total oil absorption 8% by wt. Min
9.0 Bulk density HDAN — 850-900 kg/m3
10.0 | Granulometry +2.36 mm 3% max

-2.36 mm +1.0 mm 95% min
-1.0 mm 2% max
Average Particle Size 1.6-2.2 mm

11.0 | Crushing Strength Bidder to Specify
12.0 | Iron (as Fe) <10 ppm
13.0 | Chlorides as CI <10 ppm
14.0 | Sulphates (as H2S04) <10 ppm
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1.0

1.1

1.2

GENERAL

LSTK CONTRACTOR shall supply & install a Nitric Acid-Ammonium Nitrate Plant for Coal
Gasification based NA-AN chemical complex on a site owned by BHARAT COAL
GASIFICATION AND CHEMICALS LTD, JV of CIL and BHEL, Lakhanpur, District-
Jharsuguda, Odisha (India) as per the requirements and specifications.

Scope of work of the LSTK Contractor shall include Supply of License/s, Basic Design and
Detailed Engineering, Procurement, Supply, Fabrication, Inspection by Third Party Inspection
Agency (TPI) as applicable, Expediting, Route survey for Over Dimensional Consignments
(ODCs), Insurance, Transportation of all equipment / materials to work site, Storage,
construction and erection of all civil, mechanical, electrical and instrumentation works,
assembly and Installation, obtaining all necessary statutory approvals, Testing, Mechanical
Completion, Pre-Commissioning, Commissioning, Sustained Load Test Run, Operator
Training, Performance Guarantee Test Run (PGTR) including Total Project Management and
handing over of the plants and facilities under contractor’s scope of work duly completed on
single point responsibility basis.

The following plants and facilities shall be under the scope of the LSTK Contractor for Nitric
Acid-Ammonium Nitrate Plant. The contractor shall submit the bid in properly indexed format

and each page shall be numbered serially to have clarity in the submitted document.

a) Transfer of Ammonia from tie-in point.

b) Nitric acid & ammonium Nitrate Plant along with Flare system, if required.

c) Nitric Acid storage of capacity.(2 x 5000 MT)

d) AN melt storage of capacity (2x5000 MT) with pumping arrangement to AN prilling section
and also provision of truck loading of AN melt.

e) Bagging facility along with truck loading provision of Bagged and AN melt product.

f) AN Prill Product storage as per AN rule 2012 and its amendment.

g) Cooling Towers with Side stream filter and dosing system related to, Ammonium Nitrate
and Nitric Acid plant along with Ammonia,. Water requirement for Ammonia plant shall be
shared with the LSTK Contractor at later stage. LSTK Contractor to make arrangement
accordingly.

h) Central Control room (Detailed specification in instrument philosophy) .

i)  Electrical Sub-station for Ammonium Nitrate Plant, Nitric Acid Plant & Cooling Towers

j)  Chemical laboratory instruments & laboratory chemicals. (Tentative layout and area to be
provided)

k) CONTRACTOR shall supply Consumables solvents, adsorbents, lubricants and chemicals
at 100% full load.

[) Field Operator Cabin

m) Goods cum Passenger Lift in AN Prilling section (Minimum capacity shall be 1000 kg;
however, BIDDER may revise it on upward side based on maintenance requirement).

n) Control System shall be supplied by LSTK-4 contractor

0) Procedure for safe disposal of hazardous solid waste, if any.

p) Pre-Treatment of effluent generated within LSTK-4 B/L, as applicable..

q) First fill of all catalyst, chemicals & consumables and requirement during Pre-

Commissioning, Commissioning, Sustained Load Test Run and Guarantee Test Run
(GTR).
r) After GTR, 120 calendar month assisted supervisory operation.
s) Fire fighting & safety system for LSTK’s scope of work as per requirement of NFPA.
t) Instrument Air requirement to be furnished.
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1.3

1.4

1.5

u)

Sewage transfer within LSTK B/L, at common point.

The following Offsite & Ultility plants shall be EXCLUDED from the scope of LSTK contractor
of Nitric Acid- Ammonium Nitrate Plant:

Hazardous solid waste disposal.

Raw water storage & pumping.

Water pre-treatment plant.

DM & condensate polishing unit.

Common Effluent Treatment Plant based on ZLD concept.
Instrument and Plant Air system.

Steam Generation Plant

Switchyard.

Non Plant Buildings

Mechanical work shop building with machineries.

Electrical work shop building along with instruments & machineries.
Instrument work shop building along with instruments & machineries.
Railway Siding.

Yard Piping for facilities outside LSTK contractor scope.

Chemical Lab Building

Emergency D.G. set

Following raw material & utilities shall be made available to the LSTK contractor at one point
Nitric Acid- Ammonium Nitrate Plant Battery Limit after mechanical completion of the unit.

a)
b)
c)
d)
e)
f)

)
h)
i)

Process water
DM water

Fire water
Instrument Air
Electrical Power
Cooling Water
Nitrogen

Plant Air

Steam

Following major streams shall be made available by the LSTK contractor at one point of Nitric
Acid- Ammonium Nitrate Plant Battery Limit (details to be provided along with the BID)

a)
b)
c)
d)
e)
f)
o))

Nitric Acid (NA) (as 100% HNO3)

Ammonium Nitrate (AN) including AN Prilling Facility

Bagging facility along with truck loading provision of Bagged and AN melt product
Effluent and emission

Steam (if applicable)

Condensate

Any other

Note: 1 Some of the utilities like Instrument Air, DM Water, make-up water for cooling

Tower,Electricity to be supplied by Owner after Pre-Commissioning at Nitric Acid-
Ammonium Nitrate Unit B.L.

Note: 2. LSTK Contractor shall provide Nitric Acid 1650 MTPD, AN Melt 2000 MTPD and

AN Prill 400 MTPD as per the specification mentioned in Section-2.0 on 100%
Plant Capacity.
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2.0

2.1

2.2

23

24

2.5

2.6

2.7

2.8

29

210

2.1

Note: 3.  Nitric Acid- Ammonium Nitrate Plant shall be designed for full design capacity.

Note: 4. Construction Power required for Nitric Acid- Ammonium Nitrate Plant till mechanical
completion shall be arranged by LSTK Contractor himself.

Power required for Plant start-up & operation for Nitric Acid- Ammonium Nitrate
Plant shall be supplied by Owner at a single point at substation located at LSTK
BI/L.

Note: 5. Detailed Engineering for various sections of Nitric Acid- Ammonium Nitrate Plant is
to be carried out by experienced Detail Engineering Contractor.

OTHER REQUIREMENTS

Tie-up/ hook-up with designated tie-up points for hooking up to other systems executed by
other agencies. Perform construction management and supervision of all equipments, material
and works.

Provide and perform comprehensive quality assurance, quality control and inspection of all
equipments, materials works - both in manufacturing shop and at work site.

Provide all manpower, materials, consumables, construction equipment / machines, tools,
instruments, storage, fabrication, facility and all other services and inputs etc. necessary to
perform the work and complete the plant.

Comply with all Central, State & Local Govt. regulations, laws and requirements applicable to
the work and seek & obtain approvals/ clearances from such statutory bodies/ agencies, as
required. BHARAT COAL GASIFICATION AND CHEMICALS LTD in this regard will be only to
provide authorization in favor of LSTK CONTRACTOR for which all the necessary paper work
will be done by LSTK CONTRACTOR.

Provide necessary temporary construction facilities like fabrication, storage, illumination etc.
and removal of temporary arrangement to make the space reusable.

Comply with all safety practices for and during work as per applicable standards.

Strictly comply with applicable codes and standards of Engineering, Fabrication, Inspection,
Construction etc.

Arrange services of Manufacturer's installation/ commissioning Engineer(s) at Site during
Mechanical Completion/ Pre-commissioning/ Commissioning/ GTR of all the major equipment
and systems.

Provide all the temporary connections/ supplies required for testing/ pre-commissioning
activities and also to provide all instrument metering systems required for measurements of
various parameters/ testing during test runs.

Arrange spare parts for start-up/ pre-commissioning / commissioning/ Sustain Load Test Run/
GTR/ 120 calendar month supervisory operation of plants. All such spares are to be available
at site prior to commissioning/ start up of the plant including various test runs.

Perform testing, flushing, cleaning and pre-commissioning, start-up/ commissioning.
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212

213

2.14

2.15

2.16

217

2.18

2.19

2.20

2.21

Submission of final drawings and documents shall be as per Section No 9.0 (Drawings and
Documents) of Part-1l Technical.

Project Management and planning, scheduling and monitoring/comprehensive reporting
services, periodic reviews, meeting notes with BHARAT COAL GASIFICATION AND
CHEMICALS LTD / PMC.

The scope of work as described above shall be supplementary to the scope of work
mentioned under various parts of Tender Document. In case of any contradiction between the
two, the stipulations mentioned under various disciplines shall be governing. In this regard,
BHARAT COAL GASIFICATION AND CHEMICALS LTD interpretation shall be final and
binding to LSTK CONTRACTOR.

Transportation of all the materials supplied by BHARAT COAL GASIFICATION AND
CHEMICALS LTD, if any, from their store to LSTK CONTRACTOR's Store/ work site including
loading/ unloading.

Total painting including special paints, color coding, insulations, refractory, CS / S.S. name
plates etc. as per applicable standards.

Any other work not specifically mentioned above but required for completeness of the plant
shall be undertaken by the LSTK Contractor.

LSTK CONTRACTOR shall implement the recommendations if any, of HAZOP / HAZAN/ SIL
Study, without any additional cost / time schedule implication to BHARAT COAL
GASIFICATION AND CHEMICALS LTD / PMC.

LSTK CONTRACTOR shall adhere to Design Control exactly as per provisions of ISO
9001:2015. LSTK CONTRACTOR shall submit required records as evidence for review by
BHARAT COAL GASIFICATION AND CHEMICALS LTD / PMC as and when required, and
shall carry out changes based on BHARAT COAL GASIFICATION AND CHEMICALS LTD /
PMC review.

LSTK contractor shall supply the spares, lubricants, chemicals and other consumables in the
LSTK price for the 120 calendar months after Guarantee Test Run in addition to the Pre-
commissioning/ Commissioning/ Sustain Load Test Run spares and consumables. Quantity of
spare, lubricant, chemicals & consumables shall be based on 100% plant operation. For
subsequent 120 calendar months requirement, LSTK contractor to provide the list along with
price of recommended spares and consumables. However, price is not to be included in the
lump sum price.

Owner desires 120 calendar months (after GTR) O&M assistance with designated selected
manpower defined by Owner in below table.

Manpower required for O&M assistance

Sr. No. Discipline Designation Qualification Experience
1. Chemical Overall Manager B.Tech, Chemical Engg. Min. 10 year
2. DCS Operator | Super-Wiser Diploma/ B.Sc Min. 10 year
3. Electrical Super-Wiser Diploma/ B.Sc Min. 10 year
4, Instrument Super-Wiser Diploma/ B.Sc Min. 10 year
5. Mechanical Super-Wiser Diploma/ B.Sc Min. 10 year

Note-1  The manpower mentioned in Sr. 1, 2 & 4 must have the experience of NA-AN Plant.
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2.22

2.23

2.24

2.25

2.26

2.27

3.0

Note-2 Instrument discipline personal must have the experience of DCS, field & other
instruments.

LSTK contractor shall arrange complete manpower including Licensor's manpower mutually
agreed by Owner, Licensor & LSTK Contractor for Pre-Commissioning/ Commissioning/
Sustain Load Test Run/ GTR and Operation & Maintenance.

LSTK contractor shall follow the Licensor’'s advice to depute the Licensor's manpower with
respect to numbers, discipline & experience for Safe and trouble free Pre-Commissioning/
commissioning/ Sustain Load Test Run/ GTR of plant.

Procurement of Laboratory Equipments, Installations, Pre-Commissioning, Commissioning is in
the Scope of LSTK Contractor.

LSTK Contractor shall furnish the list of Laboratory Equipments to be procured based on
licensor’'s list with bid. Laboratory Equipment’s manufacturers will be based on licensor
recommended list. For non license area, LSTK contractor shall furnish the laboratory
equipment list along with details.

Chemicals, consumable, calibration gases required for Pre-Commissioning/ Commissioning of
Laboratory shall be in LSTK Contractor scope.

120 calendar months Chemical, Consumables, Calibration Gases, and any other Consumable
for Laboratory shall be in LSTK Contractor Scope. 120 calendar months Operation Assistance
shall be in LSTK Contractor Scope.

MAJOR FACTS ABOUT OPERATION AND MAINTENANCE:

LSTK contractor shall consider 120 calendar months comprehensive operation & maintenance
contract (to be renewed every year) for the complete plants and facilities under their scope of
work and this shall form part of evaluation. 120 calendar months operation & Maintenance
shall be started from the date of preliminary acceptance of Nitric Acid- Ammonium Nitrate
Plant. However, In case there is delay, for reasons not attributable to owner, in preliminary
acceptance of plants, the contractor shall render his services to cover the above said period
on the same T&C including Monthly Charges.

The O&M price shall be fixed and no escalation is applicable. During the contract period of
O&M, Contractor shall maintain quality , quantity of Products and by-product as defined in the
tender document and ensure trouble free operation of units individually and plant as a whole
at all capacities above turn down ratio to design capacity, without any unplanned shutdown.

Contractor will depute adequate skilled and experienced staff capable for operation and
maintenance of the plants covered under this contract.

This shall include experienced staff under a plant in charge. Bidders to provide details of O&M
carried out by them for Nitric Acid- Ammonium Nitrate plant including CV’s of key personnel
who are intended to be deployed for operation of the plants. Details of O&M carried out shall
be provided with the technical un-priced bid. CV’s shall be submitted for Owner approval
before deputing the staff at site.

All Spares, Consumables, Lube Qil to be in Bidder Scope. They have to maintain minimum
spares as per list provided in Section-10.0 and to replenish the same after use. The minimum
items specified in the Annexure to be handed over to the client at the end O&M contract.
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Preventive maintenance of all equipments as directed by Engineer-in-charge will be carried
out by the contractor and records of same will be maintained by the contractor. Same will be
got checked from engineer-in-charge and submitted to Engineer-in-charge every month.

All tools and tackles required for the safe and satisfactory operation and maintenance
including preventive and break down maintenance of the substation and related equipment
shall be provided by the contractor. The careful maintenance and management of these tools
will be the responsibility of the contractor.

4.0 Scope of Work
The scope of work of the LSTK Contractor for the plants shall include but not limited to
the following:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Grant of Licence and Transfer of Know How.

Basic Design.

Detailed Engineering.

Review, vetting and Analysis of Detailed Engineering by Process Licensor.
HAZOP/HAZAN/SIL Study and implementation of its recommendations.
Drawings and Documents with necessary software and hardware.
Procurement and supply of all equipment & materials.

Government / Statutory clearances.

Network Schedule.

Spares and Special Maintenance Tools.

Construction Tools.

Shipment, Transportation and Storing of equipment at site. Insurance during Transit,
storage and construction.

Construction & Erection of all civil & structural items, mechanical, electrical, &
instrumentation works.

Inspection & Expediting.

Project Planning, Scheduling & Monitoring
Quality Assurance & Quality Control
Safety and Plant Security.
Pre-Commissioning.

Mechanical Completion.
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5.0

5.1

5.2

5.3

20. Start Up and Commissioning.

21. Performance Guarantee.

22. Laws and Regulations compliance.

23. Progress Monitoring and Reporting.

24. Submission of Technical Information.

25. Supervision of work of LSTK’s Sub-contractors.

26. Training of Owner’s Personnel.

27. Co-ordination with all organisations concerned with implementation of the project.

28. Payment of all applicable Taxes and Duties etc.

29. List & specifications of mechanical/Electrical/instrument work shop items necessary
for proper maintenance of all equipments of Nitric Acid- Ammonium Nitrate Plant for

subsequent procurement of the same by owner.

LSTK contractor shall provide split of work between Licensor, detail engineering contractor
and LSTK contractor in the form of matrix.

ROLE OF TECHNOLOGY LICENSOR:

Supply of Licence and Know-how:

LSTK Contractor shall arrange to grant licence to Owner for operation of plants from

respective supplier’s of Process Technology for the following:

i Nitric Acid Plant
i Ammonium Nitrate Melt & Prill

iii. Others, if any

Process Design & Basic Engineering:

Preparation of Process Design and Basic Engineering Package for the plant shall include all
the details that may be necessary and sufficient to permit a competent Engineering and
Construction Company to prepare the detailed mechanical design/drawings for construction
and operation of the plant. Such technical information and the process design and basic

engineering package shall be established in the English language and submitted.

Review of Detailed engineering documents:
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5.4

5.5

5.6

5.7

5.8

6.0

6.1

Review of Detailed engineering documents for process compliance (list of such mandatory

review documents shall be provided by Licensor).

Review of P&l Diagram:

Review of P & | Diagram after HAZOP/ HAZAN/ SIL Study.

Assistance:

Assistance during Detailed Engineering, Procurement, Construction, Pre-commissioning,

Commissioning and Performance Guarantee Test Run (PGTR).

Final checking:

Final Checking of the plants after Mechanical completion before start of Commissioning.

Training:

Training of Owner’s Operating and Maintenance Personnel.

Support:

Support during advanced process control system implementation if necessary.

SCOPE OF BASIC ENGINEERING SERVICES:
ENGINEERING DESIGN SPECIFICATIONS:

The Engineering Design Specifications shall comprise of technical data and information
required for the Detailed Design and Engineering, Procurement/supply of Equipment and
Material, Construction, Pre-Commissioning, Start-up and Operation of the Nitric Acid-
Ammonium Nitrate Plant along with storage & associated Utilities. Such information shall be
prepared for each Process Unit separately and independent of other Process & Utilities Unit.

It shall include, but not limited to the following:

General:

a) Basis of Design.
b) Optimized Heat and Material Balance.
c) Detailed Process Description.

d) Piping and Instrumentation Diagrams (P & IDs).

FORM NO: 02-0000-0021F2 REV3 All rights reserved




¥

NITRIC ACID- AMMONIUM NITRATE UNIT FOR COALTO PC0288/E/003/P-1I/ SEC-3.0 0
AMMONIUM NITRATE PLANT

i o1 3 oy

—

FR
BHARAT COAL GASIFICATION AND CHEMICALS LTD Document No. Rev ,J ﬂﬂﬂ

CONTRACTOR'’S SCOPE OF WORK Sheet 11 OF 71

6.2

e) Basic control schemes and interlocking requirements to have safe and efficient
operations.

f) Specifications and properties of Feed, Intermediate products, By-products and Products
for each individual Process & Utilities Unit.

g) Specifications, Quantities and Points of emissions and effluent and respective
procedures for safe treatment of emissions and disposal of effluent streams
economically. Similar details for solid waste and its management shall also be furnished

h) Physical and Chemical properties of major flow streams.

i) Battery Limit definitions and conditions for various streams coming to and leaving of
each individual Process & Utilities Unit.

j) Design calculation results with respect to the Equipment, Piping and hydraulic design of
each individual Process & Ultilities Unit.

k) Material specifications including corrosion allowance for effluent collection system(s).

I) Specifications of the required utilities with allowable tolerances, giving minimum, normal
and peak consumption figures with duration for individual Process & Utilities Unit.

m) Specifications, Properties and Consumption figures of all Catalysts, Adsorbents, Solvent,
Chemicals and Consumables including three proposed names and addresses of the

main and permanent suppliers for each item.

n) Specifications, Quantities and Qualities of the Utilities which are generated in Process &
Utilities Unit.

Basis of design:

For each Process & Utilities Unit, the Basis of Design shall include the following:

a) Introduction, Function and scope of the Process & Ultilities Unit, Site location and existing
facilities.

b) Definition and Description of Process Design Case.
c) Process Design Criteria and Contingencies.
d) Mechanical Design Criteria and Contingencies.

e) Feed Specifications including Tests Methods.

FORM NO: 02-0000-0021F2 REV3 All rights reserved




¥

NITRIC ACID- AMMONIUM NITRATE UNIT FOR COALTO PC0288/E/003/P-1I/ SEC-3.0 0

BHARAT COAL GASIFICATION AND CHEMICALS LTD Document No. Rev : b

AMMONIUM NITRATE PLANT

’@ﬂ Wy 3O

Y o

e

y
%

CONTRACTOR'’S SCOPE OF WORK Sheet 12 OF 71

6.3

6.3.1

Utilities Specifications.

Products — Specifications (SOR & EOR) including Test Methods.

Products — Expected Yields (SOR & EOR).

Reactor’s Yields (SOR & EOR) and BTP (Bed Temperature Profile) data (if applicable)
Battery Limit Conditions.

Chemistry of all reactions involved in the each Process Unit.

Safety aspects and requirements of the Process & Utilities Unit.

Specifications, Quantities, Properties and Locations of gaseous, liquid and solid wastes
of the Process & Utilities Unit and proposed procedures for safe disposal of wastes

(Environmental requirements).

Codes and Standards.
Numbering System
Units of Measurement
Spare Philosophy

Brief Instrumentation/Control Philosophy

Flow Diagrams and Process Description:

Required flow diagrams including necessary and sufficient information, data and detailed

description, shall be provided individually for all sections of the Process & Ultilities Unit

included in the plants. LSTK Contractor may follow/ provide the drawings/documents as per

Process Licensor’s practice. However LSTK Contractor shall ensure the following minimum

information in each of the drawing/documents as indicated below.

Process Flow Diagrams and Process Description:

Detailed process description (based on Process and Utility Flow Diagrams) shall be provided

giving technical information which would determine optimum operating conditions and all

expected alternative operations like Start-of-run, End-of-run cases with different feed

compositions, if applicable etc. Detailed process description shall be submitted together with

first issue of the process flow diagrams.
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The process flow diagram shall contain at least the following information:

a) All Process Equipment shall be shown diagrammatically marked with equipment
numbers and titles.

b) Duties of the Equipment.

c) Operating temperature, Pressure, Total flow rates, Composition, Vapour and liquid flow
rates’ content and composition.

d) Process lines (marked with stream numbers) showing direction of flow and all
interconnections between the Process & Utilities Unit.

e) Process controls with all active control loops.

f)  All lines essential for understanding the mass balance around each piece of equipment
shall be shown.

g) Allfigures should be given in SI metric system, (or) traditional units of measurement.
h) Reflux flow rate.

i) Feed tray locations, number of trays type of packing and side draw-off locations.

j)  Type of the heat exchangers and indication of shell and tube side.

k) Streams essential towards an understanding of the mass balance shall be numbered
and a table on the same diagram provided including the Componential molar flows,
Mass flows, Mole percent, Molecular weight, Pressure, Temperature, Enthalpy, Density
or Specific gravity, Specific heat and Viscosity and other thermodynamic data which will
be used in the process design of the Process & Ultilities Unit for each numbered stream
at actual flowing condition. Operating Temperatures and Pressures shall additionally be

provided for equipment. Reflux rates shall also be shown.

6.3.2 Block Flow Diagram:

Overall schematic diagram of each Process & Utilities Unit showing process sections
and major Equipment necessary for defining inter Process & Utilities Unit connection.
For each of the Process & Utilities Unit terminal material balances shall also be shown

individually as a table on the same diagram.

6.4 Material and Heat Balance Sheets:
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For each stream number shown on the Process Flow Diagrams, the material and heat
balance shall be specified indicating the stream properties Flow rate, Composition, Phase,
Temperature, Pressure, Operating and Standard specific gravity or density, Enthalpy,
Specific heat, Viscosity, Molecular weight for gases and vapours and all other
thermodynamic information and data as are used and applied in the Basic Design of each

Process & Utilities Unit.

6.5 Catalysts, Chemicals, Adsorbents, Resins And Solvents:

a) Consumption figures.

b) Physical, Chemical and Qualitative properties including all thermodynamic data as
required for design and operation.

c) Material safety datasheet and disposal procedures for hazardous materials.
d) Loading, unloading and make-up procedures.

e) Detailed regeneration procedures, if applicable.

f)  Shelf life.

g) Any specific warehousing requirement.

h) Three (3) proposed permanent suppliers for each item (based on availability).

6.6 Utility Data, Summary and Diagrams:

Utility data, Summary and Diagrams including all necessary and sufficient information, Data
and Specification and Detailed description, shall be provided individually for each and all of
the Process & Ultilities Unit.

6.6.1 Utility Data and Summary List:

Utility data and summary list shall include Fuel for flares-if any, Electrical power, Steam,
Condensate, Boiler feed water, Cooling water, DM water, Nitrogen, Plant air, Instrument air,
Fire water, Refrigerants, and so on, shall give schedule of estimated quantities for individual
producers/users, totalling up to the maximum estimated utility quantities for each Process
Unit.
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This overall maximum shall be for one consistent case for each utility, where the estimated
maximum utility quantity for a particular item of equipment is not part of this consistent case,

this maximum shall be stated separately.

Emergency utilities requirement (type, duration, condition and flow rate) shall be indicated
with identification of producer/user. Minimum, average and peak consumption figures for

utilities shall be indicated as well.

6.6.2 Utility Flow Diagrams:

Simplified schematic diagrams showing the Process Equipment, Ultility producers/ Users
mass flow, Operating Temperature and Pressure within the Process & Utilities Unit and

major instrumentation for operation of the system. This shall include the following:

a) Process water distribution.

b) DM water distribution.

c) Cooling water distribution.

d) Fire water requirement & distribution.

e) Refrigeration and Chilling Distribution System, if any.

f) Boilers’ feed water and steam distribution, condensate recovery, gathering and return
system.
g) Nitrogen distribution.

h) Fuel gas distribution.

i) Effluent gathering system.

i)  Chemical feed distribution.

k) Plant air and instrument air distribution.

[) Battery Limit/ Yard piping arrangement.

6.7 Piping And Instrumentation Diagrams (P&IDs):

These drawings shall show all Process Equipment and Piping, Instruments and control
systems, for all anticipated operating conditions (Start-up, Normal operation, Shutdown and
Emergency conditions etc). Number and sizes shall be indicated for Valves, Check valves
and Safety valves. The extent of steam and/or electrical tracing and the extent and type of
insulation shall also be shown. Such details as Steam-out and purge connections, Process
equipment vents and lines for alternative operations and start-up/shutdown shall be shown
(elevations for process equipment and lines shall be given). Utilities shall be shown entering
or leaving each Process & Utilities Unit including distribution of each utility to all utility

users/producers together with utility control systems specific to that user/producer.
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Definitions of Piping and Instrument Diagram symbols and abbreviations used shall be

provided on legend sheets of P&IDs.
Piping and instrumentation diagram shall include:

1. All Process Equipment including installed stand-by equipment.
2. Line size and line identification including material specifications for all lines. For inlet and
outlet lines of safety valves only preliminary sizes will be given and final sizes will be

shown in Detailed Engineering P&IDs.

3. Insulation requirements of lines (Heat conservation, Process stabilization or "not
insulated") shall be shown on the P&IDs.

4. Tower and Vertical Drum Elevations from ground and tangent line elevations.
5. Horizontal Drum minimum elevations and slope.

6. Relative elevations of all equipment and piping where gravity or 2-phase flow is taking
place, e.g. Re-boilers, Condensers, Seal pots.

7. Equipment characteristic parameters dimension plus Design Temperature, Pressure and
Material of Construction (MOC) shall be given at the bottom of the P&ID.

8. Equipment title and number.

9. All nozzles on columns, heat exchangers, vessels and tanks and all relevant trays
(numbered) in columns and all internals in vessels shall be shown.

10. Required line slope, relative location of equipment or special conditions such as required
vertical loop dimensions, gravity lines with or without pockets, etc.

11. Vents and drains required for process or operating reasons (not hydraulic testing).
12. Steam, hot water or solvent tracing of lines and instruments.

13. Gas or liquid purging or flushing of control valves, instruments or relief valves, including
their inlet and outlet isolating valves.

14. All start-up, by-pass, shutdown and emergency lines and lines for anticipated alternative
operations.

15. All instruments required for proper operation of the Process & Ultilities Unit.

16. Instrumentation control loops including interlocks, sequence and emergency shutdown.
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17. Control valves response on air failure (fail safe philosophy shall be adopted in design).
18. Instrument tag numbers.
19. All details shall be consistent with the appropriate process flow diagram and other

6.8

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

process documents.

Process specific installation position of piping components (if applicable).

Kind and item number of special components.

Battery limits of each Process & Ultilities Unit.

Measuring and control signals transmission.

Flow direction of signals when combining several measuring and control circuits

Electrical consumers other than motors, such as electrical heat tracings and heating
systems.

Kind of signal or specific representation of signalling lines, such as pneumatic, electric,
hydraulic, function line, capillary tubing.

Principal separateable connections (e.g.Flanges, Spectacle blinds).
Sample connections.

Size and set pressure of safety valves and their inlet and outlet isolating valves and
rupture disks.

Updating of P&l diagrams after design review and HAZOP/ HAZAN/ SIL study.

Plot Plan:

This shall be a plot plan based on LSTK Contractor's Know-how, Requirements of Normal

and Emergency operation, Safety and Maintenance requirements including heavy crane

movements. It shall include Preliminary layout of control room, Analyzer room, Substation,

Laboratory (if applicable), Equipment layout and location. LSTK Contractor shall suggest the

areas required for storage of Chemicals, Intermediate Streams and Products and so on in

addition to general storage.

The Process / Off-sites & Utilities Unit plot plan shall be prepared with due consideration to

the overall plot plan layout of the Plants and interrelations of the Process / Off-sites & Utilities
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6.9

6.10

6.10.1

Unit. LSTK Contractor shall use all of the available know-how and techniques and shall do

his best to proposed Plants and Process & Utilities Unit plot plan which is optimized from

every respect.

Equipment List:

a)

b)

c)

This list shall show the equipment title, duty, size, tag number, type and quantity of each
equipment.

Operating temperature and pressures, Design temperatures and pressures.

Equipment characteristics, parameters or dimensions and material of construction.

Equipment Data Sheets:

Specification sheets giving all Process and Mechanical design data required for designing

the equipment, including turn down ratio. Further specific design information shall be as

follows:

Reactors:

Specification sheets containing all data required with relevant sketches and drawings

including all other information and data which are used and applied in the Basic Design and

are necessary for operation of the Process & Utilities Unit. The Information/ltem which is

marked by an asterisk (*), shall be supplied elsewhere in Engineering Design Specification or

Operating Manual.

a)
b)
c)

d)

g)

h)

Capacity.

*Space velocity (Normal and Design conditions).

*Conversion per pass (Normal and Design conditions).

Operating temperature and pressures, Design Temperature and Pressure.
*Recycling ratio (Normal and Design conditions).

*Reactor Pressure Drop (SOR & EOR).

Reactor catalyst bed life.

Catalyst, adsorbent and resins and its characteristics (as required for design).
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f)

g)

Reactor inlet and outlet operating conditions.

*Reactor bed temperature profile (if applicable).

Reactor lining data (e.g. thickness, material, number of layers etc).
Corrosion allowances.

*Process fluid physical and thermodynamic properties (normal and design conditions at
inlet and outlet).

Stress relieving and insulation requirements.

Materials of construction.

All dimensions (length, diameter, nozzle size and elevations).
Dimensions tolerances (if any).

Reactor internal details.

Emergencies (upset conditions) temperatures and pressures.
Catalyst and adsorbent bed(s) height.

*Basic recommendation for spares for commissioning and 120 calendar months
operation and capital spares.

Compressors and Blowers:

Materials of construction.
Corrosion allowance.

Minimum, normal and maximum flow rates required considering all defined modes of
operations.

Special mechanical features required.

Operating and Design Temperatures and Pressures, Physical and Thermodynamic
Properties at Inlet and Outlet.

Control requirements and Safety device.

Suction and discharge conditions (Normal and Design).
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6.10.2

h) Specific Design and Fabrication requirements.

i) *Basic recommendation for Spares (Commissioning, 120 calendar months operation and
capital spares).

j)  Estimated Efficiency and Hydraulic Power.

k) Sealing Requirements.

[) Type of Compressors.

m) Type of Driver.

n) Estimated Power Consumption.

0) Recommended RPM.

p) Noise protection requirements.

Pumps:

a) Fluid Physical Properties.

b) Alternative Specifications if necessary for specific service.

c) Minimum, Normal and Maximum flow rates.

d) Sealing Requirements.

e) Suction and Discharge conditions.

f)  Specific Design and Fabrication requirements.

g) Operating and Design Temperature and Pressure, Physical and Thermodynamic
Properties.

h) Estimated Efficiency and Hydraulic Power.

i)  Flushing requirements.

i) NPSH required.

k) Materials of Construction (MOC).

Corrosion allowance.
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6.10.3

m) Type and special features required.

n)
0)
p)

Q)

Type of Driver.

Recommended RPM.

Pump performace curve

Principal requirement for Operation Control (Minimum from spill back).
Estimated Shut-off Pressure.

Estimated Power Consumption.

*Basic recommendation for Spares for Commissioning and 120 calendar months
operation and capital spares.

Vessels, Columns and Internals:

Data sheet including standard process sketch and tray/packing specification shall be
provided showing:

a)
b)
c)

d)

Process vapour/liquid loading.

Maximum Operating Temperature and Pressure.
Mechanical Design Temperature and Pressure.

Pressure drop.

Materials of Construction (MOC) and corrosion allowance.
Foaming characteristics (if any).

Diameter and height or length.

Number, type and spacing of beds for columns.

Packing material, if required.

Number, size, rating and location of nozzles (Location of nozzles with respect to special
height requirements).

High and low liquid levels.

Jacketing, if any.
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m) Fluid Physical and Thermodynamic Properties (Density, K value, Enthalpy, Critical
properties, Viscosity, Liquid Surface Tensions, and etc).

n) Any Special surface finish requirement.
0) Stress Relieving.

p) Insulation Requirements.

q) Type, Number and Efficiency of trays.

r) Details for Columns, including tray layout and tray pressure drop.
(to be confirmed by Vendor)

. Heating coill, if any

. Fatigue analysis requirement (Operating cycles)
. Hot spot indication requirement

. Shutdown conditions (if applicable)

. Vacuum condition (Pressure and Temperature).
. Internal details.
. Tray and packed beds process loading data.

. Tray/ packed bed loading profile (if required for detail design).

s) Skirt height.
t) Details of special internals such as Pans, Distributors, etc.
u) Mist eliminators, Supports, Mesh or Packing, etc.

v) *Basic recommendation for spares for Commissioning and 120 calendar months
operation.

w) Instrumentation requirements.

6.10.4 Heat Exchangers (all types):

Data sheets giving all Process and Thermal Design of all heat exchangers with relevant

sketches and drawings including but not limited to the following:

a) Operating and Design Pressures and Temperatures (Inlet and Outlet).

b) Surface areas.
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P)

q)

w)

Heat load and Fouling factors.

Limiting transfer rates where applicable
Limiting Viscosities and Pour points.
Vaporization and Condensation curves.
Restrictions on combining air fin services.
Specific Design and Fabrication requirements.
Tube and Baffle arrangement (if applicable).
Permissible Pressure drop.

Material of Construction (MOC).

Corrosion allowances.

Fluid properties such as Specific heat, Boiling Temperature, Thermal Conductivity,
Density, Surface tension, Vapour and Liquid enthalpy, Critical properties and etc.

Any specific foundation requirement.
Nozzle location (if applicable) and Gasket material.
The Exchanger type and Configuration to be specified via relevant standard data sheet.

Mean Metal Temperature of tube side component of the Shell & Tube heat exchanger (if
applicable).

For Tubular Exchangers, Vibration analysis to be indicated by LSTK Contractor.
Instrumentation requirement.
Alternative specifications for specific services.

Where Kettle type exchangers are used, the specifications shall also include a sketch,
vapour space and surge volume required.

For Air coolers, estimated power consumption, number of bays, fan speed control, louver
control and type of fan (induced or forced draft) shall also be included.

Different Thermal operating conditions for Fixed tube sheet exchangers.
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x) *Basic recommendation for spares for Commissioning and 120 calendar months
operation and capital spares.

6.10.5 Steam Turbines:

e |[tem
e Type

For Steam Turbines:

a) Capacity and Steam Rate including on Heat and Material balance taking into account
Power production and Turbines Estimated Efficiency

b) Steam condition at Inlet and Outlet of each stage (Temperature, Pressure, Enthalpy and
all other required Physical and Thermodynamic properties, for Operation and Design.)

c) Estimated Efficiency.

d) Special control requirements.

e) Estimated number of stages of turbine.
f)  Material of Construction (MOC).

g) Safety devices and controlling system.
h) Governor type.

i) *Basic Recommendation for Spares for Commissioning and 120 calendar months
Operation and Capital spares.

6.10.6 Miscellaneous Equipment:

For all loading and unloading equipment, package units, dryers and filters, ejectors, mixers
etc, complete duty specifications and technical information shall be provided which would
include all process and mechanical design data as required for the equipment design and
operation in different mode.

6.11 Instrumentation:

The following documents shall be compiled in Engineering Design Specification:
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6.11.1 Control philosophy description and drawing: explaining and showing the concept of

DCS/PLC/ESDS, FGD, local panels and packages control system regarding design basis

and monitoring/control, remote/local, master/slave, dedicated/shared systems aspects, start-

up location, systems location and interconnection.

6.11.2 Advance process control is not required

6.11.3 Specification for DCS/PLC/ESDS.

6.11.4 Specification for Instrumentation.

a) Cause and effect diagrams showing electrical and instrument interlocking and trip

requirement.

b) Sequence and interlock (normal and safety) description as well as simplified logic

diagram/flowcharts according to IEC 6 1131.3.

6.11.5 Preliminary Alarm and Trip set points.

6.11.6 List and Specification for Special Systems/Instruments and requirements.

6.11.7 Concept of Gas monitoring system.

6.11.8 Electrical Power and Air Consumption for Instrumentation.

6.11.9 Control room general information regarding HVAC, Fire Alarm, Fire Fighting Systems, etc.

6.11.10 Preliminary control room layout.

6.11.11 Preliminary console front arrangement. Basis requirements for DCS Configuration:

including Special displays, Grouping for displays, reports etc.

6.11.12 Instrument index including Tag no’s, Service, Process conditions, Type, Size, Range,

Alarm/trip set points, P&IDs No., reference to other documents etc.

6.11.13 DCS/PLC/ESDS I/O summary.

6.11.14 Instrument data sheets providing the following information:

a) Tag number
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b) Name
c) Service
d) Equipment or Line number

e) P&lIDs Number

f)  All data which is necessary for sizing, selection and specifying the instrument

such as:

% Stream data in Minimum, Normal and Maximum or other Specific operating

conditions (to ensure proper rangeability, reading and control).

7
0’0

Vaporization across Valves, Sealing, Purging or Flushing requirements

including any special process design considerations such as pour point.

7
0’0

Response time.

7
0’0

Leakage class.

7
0’0

Accuracy (according to process requirements).

g) Type of Instrument (Principle of Measurement code).

h) Preliminary Size and Range.

i)  Material of Construction (MOC).

j) Impulse line and Instrument Casing Heating/Insulation requirement.

% Consideration and recommendation regarding Explosion, Corrosion/Erosion
effect, Toxicity and Suspended particles of process medium.

Relief valve, Rupture disk, Breather valve summary. A summary shall be provided of the

loads from each relief device for each emergency condition under which the relief valve

opens, e.g., fire, power failure (and other utility), blocked-in condition etc. Relief and flow

data summary sheets shall be provided.

6.12 Electrical:

General Electrical specifications will provide sufficient information for Detailed Engineering

and shall include the following:

1. Specifications of Normal and Emergency Power supply and Electrical installation.
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2. Single Line Diagram (SLD) to be used as the basis for Detail Engineering.

Requirement of information for:
a) Interlocking method with Instrumentation system.
b) Plant Telecommunication system.
c) Fire alarm system.
d) Lighting system.
e) Electrical consumers with indication of Estimated Power Consumption except
illumination.

f) Consumers requiring Emergency Power Supply and duration of it.

4. Classification of hazardous areas:

a) Electrical area classification drawing showing the extent of hazardous areas
(elevation and plan).

b) List of Inflammable and flammable materials to be handled along with their
properties such as Ignition temperature, Applicable gas group, etc.

c) Equipment selection criteria for areas having Flammable and/or Inflammable
materials

Energy requirement of Process / Off-sites & Utilities Unit in Kilowatt hours per ton of
product and the total expected power (kW) requirement with details of high/medium
voltage and low voltage loads.

Implications of power failure and recommended Plant’s emergency supply scheme for all
types of electrical loads which require emergency power.

List of drives requiring emergency power feed along with their power consumption. Any
specific requirement for lightning protection, where applicable.

Main specifications of critical drives/variable speed drives and their controls (to be added
in equipment data sheets).

If there is any requirement of uninterrupted power supply system (UPS) the following
details shall be provided:

+ Total load.

+ Reacted voltage and permissible variation. Duration for which UPS system
shall be designed.

+ Step load/permissible voltage dip.

¢ In-rush current in worst case.

+» Load power factor.

FORM NO: 02-0000-0021F2 REV3 All rights reserved




¥

NITRIC ACID- AMMONIUM NITRATE UNIT FOR COALTO
AMMONIUM NITRATE PLANT

PC0288/E/003/P-1l/ SEC-3.0

BHARAT COAL GASIFICATION AND CHEMICALS LTD

Document No.

e

’@ﬂ Wy 3O

Y o

A

y
%

Rev \G

CONTRACTOR'’S SCOPE OF WORK

Sheet 28 OF 71

6.13

6.14

®

+ Redundancy, if needed.

10. Any specific requirement of type/material of conductor to be used for grounding, (if

applicable).

11. Details of the preventive measures or means to be furnished for type of cables and their

insulation cover, (if applicable).

12. List of derived requiring acceleration features to ensure faster start-up and/or to minimize
Plants shutdown time in case of process disturbances due to momentary voltage dip or
brief interruption (5-10 sec.) in normal power supply.

Piping:

1. Piping lay-out plans shall be provided indicating the critical areas of piping including

general arrangement of piping in plan view.

2. General specification for piping material including pipe classifications according to
process requirement for Process, Utility and Service lines included in entire Plants.

3. Typical Piping specifications (for each classification).

4. Special Insulation requirements for critical piping.

Pipe Class Summary (Basic Piping Specification):

A summary of piping class for all the process, utility and service lines for entire Plants shall

be provided. A standard process, utility and service lines summary shall include:

1) Piping material specifications and ratings.
2) Flange material and ratings.

3) Design pressure and temperature.

4) Gasket types and bolting.

5) Corrosion allowances.

6) Valve types, size, material and rating.

7) Type of fluid.

8) Fittings.

9) Strainers.

10) Expansion joints.

11) Check valves.
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6.15 Line List:

Line index keyed to line numbers on piping and instrument diagrams showing Line numbers,

Line size, Class, Design and Operating data, Type of insulation, Flowing phase, Alternating

condition (if any), test pressure, test fluid, insulation thickness etc. to be provided.

6.16 Design Calculations:

For the Process Units, LSTK Contractor shall provide to Owners’ engineers on a piecemeal

basis, the input and output sheets of simulation for the following calculations:

a) Design calculations for estimating chemicals requirements.

b) Calculation sheets for items such as vessels, columns, pump and vessel, control valves
and relief valve loads sizing.

c) Hydraulic design tabulations sheets including back-up data and calculation shall be
provided for each individual loop. For this reason the design philosophy for line sizing
shall be submitted as well.

d) Design data developed for design of each item of equipment.

6.17 Insulation List and Specifications:
LSTK Contractor shall indicate the insulation requirements in each Process & Ultilities Unit
with its Engineering Specifications.

6.18 Other Required Information:

a) Any other documents or data which are reasonable necessary to perform the detailed
design, Procurement and construction, Pre-commissioning, Commissioning, Start-up
and Operation of the plants.

b) Estimated Manpower requirement with number and qualification for start-up and normal
operation of the Process & Utilities Unit to be submitted.

6.19 LSTK Contractor’s Engineering Design Specifications and Drawings:
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Any specific Standard Specifications, Instructions and Procedures which LSTK Contractor
deems necessary to be taken into account for Detailed engineering, Procurement, Design
and Manufacturing of the equipment, Transportation and Erection, Pre-Commissioning,
Commissioning, Start-up and Operation of the Plants shall be pointed out and to be included

in the Engineering Design Specifications.

6.20 Effluent Treatment:

LSTK Contractor shall provide Basic design Input/ Output data and information for treatment
of Process & Ultilities Unit effluents with due regard to type, quantity and composition of the
effluents and waste disposal (which is to be prepared and included in the respective
Engineering Design Specification) considering specific requirements of Central & Orissa
State Pollution Control Authority, and as are necessary for Design and operation of effluents

and waste disposal system.

6.21 Safety:

a) LSTK Contractor shall perform the Hazard Analysis (HAZAN), Hazard and Operability
studies (HAZOP) using PFD and P&ID together with Plot Plan and Equipment data sheets
and Safety-related equipment checklist. During HAZOP meetings, LSTK Contractor shall
report any accidents (if any) in the process licensor’s plant and the necessary precaution that

the licensor has adopted for rectifying the same.

b) Recommendation for Fire fighting facilities required for the Process & Utilities Unit and Rate
of water/foam required, cooling or deluge system (sprinkler system) and identification of the

areas which require it.

c) Recommendation for fire fighting facilities for control room. Recommendation for fire fighting

for all buildings and facilities which need fire fighting facilities.

d) Recommendations for Handling/Storage of various Chemicals, Catalysts, Adsorbents,

Resins and etc.

e) Proposed methods of Fire fighting for different types of fires and for different areas.
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f)  Whether or not shutdown of specific Process / Off-sites & Utilities Unit or Plants is necessary

in case of any type of fire.

Any other Specific safety requirements.

6.22 Hot Flare System:

The LSTK Contractor shall prepare Design and Engineering as per standard industrial

practice guidelines, of whole flare system , if any.

6.23 HAZOP Study Report:

LSTK Contractor shall carry out HAZOP study through an independent agency specialised in
this field and implement its recommendations during following stages and submit HAZOP

Report for the approval of the Owner/PMC.

a) Basic Design and Detailed Engineering.
b) Construction, Erection and Mechanical Completion.
c) Plant Start-up and Commissioning.

7.0 SCOPE OF DETAILED ENGINEERING SERVICES:

71 Introduction:

The minimum requirements for Detailed Design and Engineering of the Plants shall be
according to Standards, Specifications and Procedures. LSTK Contractor shall

prepare/provide all the drawings and documents for approval as detailed below.

Coordination shall be done through Owner/PMC for the Plants to ensure uniformity and
standardization of Engineering, Designs and Specifications of all major Equipment, Piping,
Mechanical parts, Instrumentation, Electrical items, Insulation, Painting and other bulk
materials. This would minimize spare parts and facilitate operation and maintenance of the
Plants.

7.2 Drawings and Documentation:

7.21 General:
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LSTK Contractor shall prepare/provide all such Drawings and Documentation which shall be

necessary for performing the procurement of Equipment and Materials, Construction, Pre-

commissioning, Commissioning and Operation of the Plants.

The above drawings and documentation shall include, but is not limited to the following:

a)

1)

Plot Plan:

LSTK Contractor shall prepare detailed layouts and plot plans for Process &
Utilities Unit included in the Plants based on overall plot plan of the Complex.
Overall Plot Plan of the Plants shall be prepared by LSTK Contractor and shall
show Location of all buildings, Battery limits of Process & Ultilities Unit,
Routing of roads and Configuration of pipe racks. The plot plan shall be
prepared with due consideration to the Process & Ultilities Unit plot plan

proposed by LSTK Contractor.

Process & Utilities Unit Detailed Plot Plan:

Based on overall Plot Plan of the Complex, LSTK Contractor shall
prepare/provide detailed plot plan for Process & Utilities Unit included in the
Plants. Detailed plot plan shall be on scale and shall show exact location of
each equipment with their Tag number, Interconnections between the
equipment, Configuration of pipe racks, Access ways, Sewerage and
Trenches inside the Process & Utilities Unit, Package unit detailed layout
(through vendor), battery limit connections all of the Process and Utility lines
(Incoming and outgoing) etc. The Detailed Process & Utilities Unit plot plan
shall be prepared taking into account easy operation and maintenance of
each individual equipment and accessories and parts included in the Process
& Utilities Unit.

Unit Limit Drawings:

LSTK Contractor shall prepare the Process & Utilities Unit limits’ drawings showing

details of all over ground and underground interconnections at Battery limit (Process

and Utility Incoming and Outgoing lines) for the Process & Utilities Unit.

Piping & Instrumentation Diagrams:

These drawings shall show all Process Equipment and Piping, Instruments and

Control systems, for all anticipated operating conditions (Start-up, Normal operation,
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Shutdown and Emergency conditions and etc). Sizes shall be indicated for Valves,

Check valves and Number and Size for safety valves. The extent of Steam and/or

Electrical tracing and the extent and type of insulation shall be shown. Such details as

Steam out and Purge connections, Process equipment vents and lines for alternative

operations and Start-up/Shut-down shall be shown (important elevations for Process

Equipment and lines shall be given). Utilities shall be shown entering and leaving the

Process & Utilities Unit including distribution of each utility to all utility users and/or

producers together with utility control systems specific to that user and/or producer.

Definitions of Piping and Instrumentation symbols used shall be provided on a cover

sheet for Process & Utilities Unit P&l Diagrams.

Piping and Instrumentation Diagrams shall include:

10.

11.

12.

13.

14.

All Process Equipment including installed stand-by equipment (when warehouse
standby is available, a note shall be laid down for that specific equipment).

Line size and Line identification for all lines.

Insulation requirements of lines (Heat conservation, Personnel protection,
Process stabilization).

Tower and Vertical Drum tangent line elevations.
Horizontal Drum minimum elevations and slope.

Relative elevations of all Equipment and Piping where gravity or 2-phase flow is
taking place e.g. Re-boilers, Condensers, and Seal pots.

Equipment characteristic parameters or Dimensions plus Design Temperature
and Pressure and Material of Construction (MOC).

Equipment Title and Number.

All nozzles on Columns, Vessels, Heat exchangers and Tanks and all trays in
columns and all internals in vessels shall be shown.

Required line slope, Relative location of equipment or special conditions such as
required vertical loop dimensions, Gravity lines with or without pockets, etc.

Vents and Drains required for process or operating reasons (not hydraulic
testing).

Steam, Hot water or Solvent tracing of lines and instruments.

Gas or liquid purging or flushing of control valves, Instruments or relief valves.

All Start-up, By-pass, Shutdown and Emergency lines.
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15. All Instruments required for proper operation of Process / Off-sites & Ultilities Unit.

7.2.2

16. Instrumentation control loops including Interlocks, Sequence and Emergency
shutdown.

17. Control valves response on air failure.

18. Instrument tag numbers.

19. All details shall be consistent with the appropriate Process Flow Diagram and
other process documents.

20. Process specific installation position of piping components.

21. Kind and ltem number of special components.

22. Battery Limits and Limits of Process / Off-sites & Utilities Unit.

23. Measuring and Transmission of control signals.

24. Flow direction of signals when combining several measuring and control circuits.

25. Electrical consumers other than motors, such as heating systems.

26. Kind of signal for specific representation of Signalling lines, such as Pneumatic,
Electric, Hydraulic, Function line, Capillary tubing.

27. Principal separable connections.

28. Start-up, Normal and Emergency shutdown, Catalyst regeneration,
Catalyst/Chemical/Resin loading, unloading and Emergency provisions which
shall be necessary for safe operation of the Plants.

29. Alternative operations (all expected modes of operations) which shall be
necessary for continuous operation of a Process / Off-sites & Utilities Unit/Plants,
when other Process Units are having shutdown.

30. Sample points and details of sampling.

31. Details of Pump flushing, cooling water, Drains, Vents, etc.

Equipment:

a. Engineering drawings and/or Specifications for each individual Equipment,
Materials, etc.

b. Equipment drawings and/or specifications for Towers, Reactors, Drums, Heat

exchangers (all types), Tanks and Non-code vessels and Machinery such as
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Compressors, Pumps, Turbines etc, containing sufficient information to enable
equipment manufacturers to prepare detailed drawings for manufacturing of
equipment.

Equipment arrangement drawings.

Detailed drawings and documents of equipment required for Proper erection, Pre-
commissioning, Commissioning, Operation and Maintenance.

Material requisitions containing all required Process and Engineering information
and data and all necessary Standard Drawings and Specifications to permit the
purchase of equipment. Material requisitions shall be up to date with all relevant
and required information and data to enable any vendor to prepare and submit a
proper quotation before final issuance for inviting bids.

Stress analysis due to piping on equipment considering Temperature, Pressure
and all other expected loads.

Calculation result sheets of Vessel design (through manufacturer) and Calculation
result of Thermal Stress of Piping, Structural design and so on.

Equipment "Sketches and Data sheet" for Towers, Reactors, Drums, Heat
exchangers (all types), Tanks and Non-coded Vessels and Machinery such as
Compressors, Pumps, Turbines and etc. Such drawings shall contain sufficient
information and data to enable equipment manufacturers to prepare shop
fabrication drawings.

Detail procedure for preservation of equipment during Short time and Long time of
Non operation.

Equipment List, containing at least the following information:
1. Item number (Tag number).
2. Item descriptions including Duty, Design and Normal conditions.
3. Overall dimensions of Equipment.
4. Erection Weight of Equipment.

5. Type of equipment (e.g. Centrifugal or Reciprocating pump; Tubular or Air
Fin Exchanger etc) and Material of Construction (MOC).

6. Tangent to Tangent length (for Vessels).
7. Absorption and Rate of Power Consumption (Steam or Electric).

8. Type (s) of Driver(s).
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k.  Performance curves for Pumps and Compressors.

l. Project Engineering specifications for each Individual Equipment and/or
Components including but not limited to Piping material and drawings, Electrical,
Instrumentation, Insulation and Painting specifications incorporating of all
requirements of Owner's and LSTK Contractor's standard drawings and
specifications.

7.2.3 Civil work, Structural work and Buildings work:

a) Site preparation activities:

1. Preparation of general Site grading design drawings including
specifications and procedures to perform all Site preparation activities
including land development and to make Site ready for next steps (e.g.
foundation works). Any engineering required to remove the existing
facilities from the Site as necessary to build the Plants are included in
Owner Scope. Owner will specify the interfacing and tie-in as required.

2. LSTK Contractor shall Design and prepare construction drawings &
specifications for all civil & steel structural works required to complete
Nitric Acid-Ammonium Nitrate plant along with storages and associated
RCC Cooling Towers as given in scope of works.

3. LSTK Contractor shall Design and prepare construction drawings,
specifications including procedures for construction of Pipe racks, Culverts
and Retaining walls.

4. LSTK Contractor shall Design and prepare road layouts and all other
necessary drawings, specifications including procedure to build all roads
within the Plants.

b) Sewers, Drains and Underground Lines and Piping:

1. Preparation of schematic Sewer Layouts.
2. Preparation of Sewer Flow Rate Diagram.

3. Preparation of Detailed Underground layout drawings, Specifications
including procedures required for construction. It shall show all Sewers,
Manholes, Catch basins, Cable trenches, Electric cable road crossings
and Underground normal and pressure piping etc, within the Plants.

4. Preparation of Storm Water Drain Layout.

5. Preparation of Detailed drawings for layout of Storm Water Drain.
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c) Foundations, Concrete Structures and Paving:

LSTK Contractor shall prepare Soil Improvement Schemes and Drawings.

LSTK Contractor shall establish loading data for foundation and equipment
supporting structures.

Piling specification design, Drawings and Construction procedures
wherever required within the Plants shall be performed by LSTK
Contractor.

All required Drawings for foundations of all Equipment and Machinery,
Structures, Pipe racks, Buildings, Compressor shelters etc and all
foundation drawings, specifications and procedures required for proper
and efficient construction shall be prepared by LSTK Contractor.

Loading data and Calculation results of foundation designs to be specified
and submitted to Owner.

LSTK Contractor shall prepare Construction drawings specifications and
procedures to build all reinforced concrete structures. Where supply of
equipment requires the provision of items of civil engineering nature e.g.

concrete sumps, LSTK Contractor shall

accordance with vendor requirements.

undertake the design in

7. Preparation of Anchor bolt detail schedules, and specification.

8. Construction drawings, specifications and procedures for all other civil
work e.g. Paving, Culverts and Trenches.

9. Bills of quantities and specifications of materials for civil works (e.g.
Reinforcing bars, Cements, Anchor bolts etc)

10. Bar bending schedules.

11. All detailed drawings, Specifications and Procedures required to perform

all civil works of the Plants.

d) Plant Buildings:

LSTK Contractor shall prepare and submit at least

the following

Documents/Drawings for construction of all plant buildings like sub-stations

and control room.
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7.24

Piping:

Building sketches, Layouts and Design drawings, Specifications and
Procedures for construction of buildings.

Project engineering specifications for construction of buildings.

Detailed Architectural, Mechanical and Electrical drawings, required for
construction of the buildings.

Plan drawings for buildings, indicating skeleton with major dimensions.

Design Structural, Mechanical and Electrical calculation results for all

buildings.

6. Bills of quantities and specifications for all required Materials for
Construction of buildings.
Requirements of the buildings for Air Conditioning.
Requirements of the buildings for Fire fighting and Fire protection.
Requirements of the buildings for Fire alarm system.

Structures:

LSTK Contractor shall prepare and submit at least following documents /

drawings on structure works.

1.

Complete arrangement drawings for Steel structures with all member
sizes, Plan and framing elevation, Typical sections, and Details for
preparation of shop detailed drawings and Fabrication work.

Loading diagrams and calculation results for all structures.

Steel structure drawings for Equipment supports, Racks, Platforms,
Ladders and stairways, etc with sufficient details required for preparation
of shop detailed drawings and fabrication work.

Steel structure project engineering specifications and standard details for
Hand rails, Equipment supports, Racks, Stairs, Cat ladders, Platforms,
Fire proofing, etc.

Material requisition for steel structures.

Developing and designing special members of structural steel which may
become necessary for handling or supporting of special equipment and
items during manufacturing, transportation and construction of the Plants.
Preparation of all required specification including Procedures, Standard
and Specification for manufacturing and construction of structures.

Preparation of shop fabrication drawings.
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LSTK Contractor shall prepare at least the following documents / drawings for piping:

10.

11.
12.

13.

14.

15.

16.
17.

Piping design, Fabrication, Erection, Testing and Flushing specifications.

Piping materials classification and specifications for Process and various services in
the Plants and LSTK Contractors’ requirement considering Corrosion, Erosion, High
Temperature and High Pressure, all expected special conditions and etc.

Piping arrangement for all pipes on the pipe racks included in the Plants.
Cross-sectional drawings of all piping entering and leaving Process & Ultilities Unit
Battery limits.

Layout drawings.

Isometric drawings, (except for long runs shown on plan drawings) of all Carbon
steel, Alloy and Stainless steel, indicating all fittings and materials and referring to
Sand blasting, Pre fabrication, Fabrication, Erection, Surface preparation, Painting
and Insulation in accordance with the specifications and procedures. Test pressure
and it's media shall also be specified.

Piping arrangement drawings for all underground piping included in the Plants.

Detail drawings and specifications for under ground piping and its protection device.
Detail Piping arrangement drawings or Isometrics for Process, Utility, Instrument air
and all other various services and Steam/Electric tracing in the Plants. These shall
cover requirements for Pre fabrication, Fabrication, Erection, Pre-commissioning,
Commissioning, Operation and Maintenance in accordance with the Approved for
Construction P&ID’s.

Detail drawings or catalogue drawings and specifications of Valves, Fittings, Traps,
Safety valves, Control valves and all other piping components included in the Plants.
Piping drawings for match lines (interconnections) at Battery Limit.

Detail piping drawings for Vent and Drains required for process and operating
reasons in the Plants including hydraulic testing.

Piping Drawings indicating location of required Supports, Anchors and guides, for all
piping within the Plants.

Steam tracing detail drawings and specifications. Such drawings shall contain all
information, data and procedures required for Construction/Erection, Operation and
Maintenance.

Flexibility calculations and Stress analysis results for all piping systems as set out
under Project Specifications including piping supports, especially for those systems
subject to High Temperatures/Pressures and other loadings.

Vessel trims and special support design.

Colour coding of painting for piping suitable from safety and operation point of view.
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18. Initial, Intermediate and Final material take-off for all Piping materials, Components
and items included in the Plants. These take-offs shall cover all required Piping
materials, Components and items of the Plants, otherwise supplementary take-offs
shall be performed up to complete fulfiiment of the requirements.

19. Material requisitions for all Piping materials, Components.

20. Line lists showing complete line identification (Line size, Service, Unit No, P&ID No,
Pipe class, Operating and Design Temperatures and Pressures, Type of Insulation
and etc), Line extremities, Maximum Pressure, Maximum Temperature, Material
flowing and it's condition (Vapour, Liquid, Mixture), Quantity, Alternate operating
conditions (if any), test pressures, test fluids, insulation thickness etc.

21. All Design calculations result, information and data in respect of preliminary hydraulic
design of the piping system and final or adjusted hydraulic design calculations, data,

information and configurations of the Plants.

7.2.5 Instrumentation:

LSTK Contractor shall prepare, but not limited to, the following drawings and documents:

1. Instrument index containing Tag no’s, Service, Process conditions, Type, Size,
Range, Alarm/trip set points, Manufacturer, Model No etc., P & ID No, reference to
other documents etc.

2.  Systems Architecture (Hardware configurations) drawings.

3.  General specifications for Instruments, Control systems and accessories in respect of
Engineering, Procurement, Manufacturing, Inspection, Construction and Operation.
(One document for instrumentation overall practice and individual documents for
further attachment to material requisitions).

4.  Sizing calculations.
5. Instrument data sheets (for further attachment to material requisitions).
6. Cause and Effect diagrams.

7.  Interlock and Sequence (ESDS and non ESDS) description and Logic diagrams / flow
charts according to IEC — 61131.3.

8.  Alarm/ trip set points.
9.  Loop sketches.
10. Loop diagrams.

11. Instrument hook-up drawings with material requirements.
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12. Instrument mounting drawings with material requirements.

13. Instrument Heat tracing drawings with material requirements.

14. Instrument Cable tray / Ladder / Trench layout.

15. Instrument location drawings (layouts) showing positions of Instruments, Junction
boxes, Local panels, Cable routing, and Instrument air header take off valves and

cables on trays / ladders and/or in trenches.

16. Control/Auxiliary/Analyser room layout, showing all necessary details including
locations, cable entry and route, tray/trench details etc.

17. Front view drawings of Control panels/Consoles with dimensions.
18. Earthing layout for instrumentation system.

19. Data required for Instruments/System Configuration such as 1/O summary, Host
Connection, Diagrams, Flow charts, Mathematics, Graphics, Layouts, Grouping lists,
Ranges, Scales, Parameters, Set points, Colour codes etc.

20. Instrument cable lists and schedules.

21. Material take off (MTO) lists.

22. Material requisitions, Bid evaluations and Purchase orders for Instruments/Systems
and bulk materials.

23. Instrument JB Diagram/Connection.

24. Vendors technical drawings, Catalogues and Documents including Installation,
Operation, Calibration, Configuration, Programming and Maintenance manuals for
Instruments/Systems with illustrated parts lists.

25. Instruments/Systems configuration documents including Device Description/
Capability files, Software details, Source and application programs etc.

26. Panels/Consoles/Cabinets’ internal layout.

27. Panels/Consoles/Cabinets Interconnection block diagram with cable nos.
28. Power supply distribution drawings.

29. Interfacing diagrams/Philosophy between control systems and MCC.

30. Termination and Wiring diagrams as well as hardware configuration for construction
and trouble shooting purposes.

31. Spare parts lists and filled SPIR forms.

32. Tests, inspections and QC certificates and reports.
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33. UPS Power consumption for Instruments.

34. Connection between Auxiliary and HMI Interface.

7.2.6 Electrical:

LSTK Contractor shall prepare/provide, but is not limited to the following documents for
electrical works:

1. Area classification drawings.

2.  Schematic One-Line Diagrams of Power wiring and Instrument power supply.

3. Load summary and analysis.

4.  System design including Voltage profile, Reacceleration.

5. Relay Setting Schedule.

6. Grounding System layout.

7.  Communication and paging system and their respective specifications.

8. Lightning protection system design, layout and general specifications indicating any
special requirement in the entire Plant.

9. Telephone system design layout and general specifications.

10. Emergency supply including Uninterrupted Power Supply system design and
specifications.

11. Battery charger specifications and Storage battery capacity requirements.
12. Complete Fire alarm system design, Layout, Details and Specifications.

13. Cathodic protection system layout and detail including design specification and
calculations.

14. Schematic Wiring diagrams for all Circuit breakers and Electrical items having internal
wiring or relays.

15. Cable schedules and Routing showing the Service, Type, Size and Number of cores.
16. Complete list of Starters with sufficient Capacity and specifications for each.

17. Complete list of Switchgear with sufficient capacity and specifications for each and all
categories.

18. Layout of Switchgear rooms.
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19. All Lighting, Earthing, Control station and other miscellaneous equipment fixing and
mounting details including specifications.

20. Initial and final Material take-offs for all Electrical equipment, Accessories and
materials.

21. Material requisitions for all Electrical accessories, Equipment and Materials including
heat tracing material, if any.

22. Design, Drawings and Specifications for materials required for electric heat tracing (if
any).

23. Detail drawings and documents of Transformers required for Erection, Operation and
Maintenance.

24. Complete One Line Diagram covering all circuits from incoming lines to major
equipment indicating Metering, Relaying and Main Interlocking Systems.

25. Specifications of all electrical equipment and all electrical component and accessories
showing Connection diagram, External view with Physical dimensions, Specifications
of apparatuses and accessories and instruction manual in sufficient detail.

26. Motor schedule showing Service, Number (Normal Operation and Stand by), Number
of poles, Output capacity, Type, Classification and remarks indicating any special
requirement.

27. Impedance map and calculations results of fault current on every feeder bus bar.

28. Calculation analysis and results sheets, Start-up detail (taking into account power
consumption and requirements for start-up of motors) for large capacity motors, Line
failure, Instant load transferring in case of important line failure and so on.

29. Protection co-ordination curves in the whole electrical system, including protection in
main substation.

30. Block diagrams, Connection diagrams, Design philosophy and Instruction manuals for
interlocking systems, Alarm system and other complicated Power and Control
systems.

31. Plot plan showing the location of major Equipment, Battery charger room and
Classification of hazardous locations.

32. Physical location of Lighting fixtures, Receptacles and wiring as well as their
installation details, as per area classification.

33. Physical location of Electrical Equipment and Wiring installed and installation details.

34. Physical location of Grounding electrodes, equipment to be grounded and wiring
layouts as well as their installation details.
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35. Engineering, Manufacturing, Inspection requirements, Construction/Erection, Pre-

36.

37.

38.

39.

commissioning and Commissioning specification and procedures for all electrical
components, Equipment, Accessories and Materials.

Symbols
Cable cutting schedule

Cable orientation on Trays and/or Trenches

Cable room tray orientation.

7.2.7 Insulation:

LSTK Contractor shall prepare the following detailed documents as minimum requirements

on insulations.

Insulation specification and schedule for each vessel, tower, drum, heat exchanger,
pipelines and so on indicating operating and design temperatures, type of insulation,
service, thickness of insulation and insulation specifications including type and
number of tracers all required drawings and procedures for construction/erection of
insulation and all other related material to be provided.

Wrapping requirements and specifications shall be provided in detail.

Initial and final material take-off and requisitions, for pipe lines and equipment
insulation material including wrapping and all other required material for insulation.

4. Design calculations result in respect of insulation of piping and equipment.

7.2.8 Painting:

LSTK Contractor shall prepare the following documents as minimum requirements on
painting:

1.

Painting schedule with references to the applicable Painting Specifications and
Codes.

Initial material take-offs.
Methods and procedures of Surface preparation in detail.

Methods and procedures of painting of Equipment and Material in the manufacturer
workshop and at Site in detail.

7.2.9 Miscellaneous Equipment and Materials:
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1. Specifications for Design and Fabrication, for other Equipment and Materials, Electric
motors, Valves and all package units. These shall also include Catalyst, Adsorbent,
Resin, Chemicals and Solid handling, Loading and Unloading equipment and
Accessories, Chemical feed system fillers and etc.

2. Specifications and Procedures for Construction/Erection, Pre-commissioning,
Commissioning and Operation (all expected modes) for all of the Equipment,
Machinery and Materials named and specified in item 1 above in detail.

3. Data sheets including all required information and data for all of the Equipment,
Machinery and Materials named and specified in item 1 above in detail.

4. Standard drawings for all of the Equipment, Machinery and Materials named and
specified in item 1 above in detail (if applicable).

5. Any other drawings which are necessary to prepare shop fabrication by manufacturer

and assembly drawings for all of the Equipment, Machinery and Materials named and
specified in item 1 above in detail.

7.2.10 Vendor Drawings & Documents:

LSTK Contractor shall provide at least the following vendor documents:

1. Certified drawings for all equipment to be approved by LSTK Contractor. Vendor
drawings shall include Foundation loading plans, General arrangement and detailed
drawings.

2. Construction Installation and operation instructions to be issued at least eight weeks
prior to shipping of respective items, equipment, etc.

3. Equipment dossier for Pressure Vessels, Columns, Drums, Silos and Heat
exchangers, including Design Calculations, Welding procedures, Welding
qualifications, Material Test Certificates, Inspection certificates, etc.

4. Recommended spare parts list for Pre-Commissioning, Commissioning and 120
calendar months operation.

5. Performance test certificates for all rotating equipment for tests carried out at the
manufacturer's shop. All inspection reports with necessary and sufficient information
for all of the Equipment, Machinery and Materials to be submitted to Owner at right
time to be reviewed and commented or Approved (wherever applicable) by Owner.

6. Special measures to protect the Bearings, Shafts, Gears and other parts of rotating
machines during Transportation, Storage at Site and against emergency (partial or
total) shutdowns of the Plants, or as a result of a cut-off of steam or electric power,
due to lack of oil or cooling water.
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7.3

7.31

7.3.2

7. Electrical and Instrument diagrams, wherever applicable.

Heat Transfer Equipment Data:

The thermal and mechanical design information to be provided by LSTK Contractor shall at

least include but is not limited to the following:

Shell and Tube Exchangers including Double Pipe Exchangers (Process Information to be

provided for each shell)

1. Exchanger type and its Duty in design condition and different modes of operations
including Shell and Tube side Inlet and Outlet Temperatures.

2. Total Gross and Effective Heat Transfer Surfaces.
3. Out side diameter, Wall thickness, Pitch type, Configuration and Length of tubes.
4. Number of tubes and passes.

5. Shell and tube side flow rates (design and in different modes of operations) and required
physical and thermodynamic data for the fluids flowing in both sides.

6. Shell pass configuration, inside diameter and length of the shell.

7. Type of shell side baffling, number of shell side baffles, baffle cut and baffle orientation.

8. Number, location and size of nozzle connections, tube sheet thickness, number and size
of bolts.

9. Calculated and allowable pressure drops (shell side and tube side).

10. Heat transfer coefficients in shell and tube side as well as overall heat transfer
coefficient.

11. Calculation result sheets for all and any individual exchangers.
12. Specific requirement, if any.
13. Fouling factor, on both sides.

Shell and Tube Exchangers:

Mechanical Design Information, Overall dimensions, diameters and elevations of exchanger
and its supports and connections, scanting thickness of all pressure parts and major non-

pressure parts with following details.
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1. Tube sheet layout and general arrangement drawings with sufficient details. Design and
operating pressure and temperatures.

2. Nozzle diameters and flange ratings.
3. Weight of equipment empty and filled with water.

4. Materials of construction of shell, tubes, tube sheet and other parts including corrosion
allowances, shell wall thickness, tube sheet thickness, number and size of bolts.

5. The weight of removable tube bundles.

6. Insulation requirements, thickness, type and materials as well as painting materials and
surface preparation.

7. Any special requirements (e.g. seal welding).

8. Any special manufacturing procedures to be followed by vendor.

7.3.3 Air Cooled Heat Exchangers (If applicable):

1. Surface area and bundle arrangement. Air cooler duty in design condition and different
modes of operations (if applicable). Process inlet and outlet temperatures and air side
temperature increase models.

2. Tube length, diameter and number (1), type of fining, tube wall thickness, fan diameter
and type requirements for variable speed control and fan pitch.

3. Absorbed and installed motor horsepower (1), header type, nozzle sizes and rating, type
of driver, louver requirement, heat transfer rates, (tube side, air side and overall), flow
rate (design and in different modes of operations if applicable) in tube side and its
condition at inlet and outlet process side pressure drop and air side pressure drop, plot
area and unit weight and material specifications.

4. Noise limit specification.
5. Insulation requirements, thickness and type.
6. Material of insulation and painting including surface preparation.

Note: (1) To be provided by vendor.

7.3.4 Plate Type Heat Exchangers:

1. Exchanger process specifications e.g. flow rate, pressure drop, etc
2. Exchanger duty/heat transfer coefficient
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Adopted fouling factor/excess surface area (1)
Type, area and number of flow plates (1)
Plate thickness (1)

Dimensional outline drawing (1)

Mechanical calculation results

Inspection reports including material certificates

© © N o g b~ w

Maintenance instructions

Note: (1) To be provided by Vendor.

7.4 Drawings And Documents Issued For Construction:

LSTK Contractor shall provide, construction drawing/document stamped as "Approved for
Construction" and shall be signed by a responsible person to confirm that the
drawings/documents are certified in all respects and in all details. Drawings and documents
issued by LSTK Contractor for construction purposes shall be sufficient from all respects and
shall be so detailed in order to perform and execute all activities satisfactorily for
construction/erection, pre-commissioning, commissioning and all modes of operations of the

Plants, Machinery and Materials included in the Plants.

LSTK Contractor shall also provide complete set of technical procedures and specifications
for satisfactory performance of the installation/construction/erection, pre-commissioning,
commissioning and all modes of operations of all of the Equipment, Machinery and Materials

included in the Plants.

7.5 Selection of Equipment and Materials:

7.5.1 General Design:

LSTK Contractor shall carry out design and select Equipment and Materials (in accordance
to the procedures specified in the Contract) which reflect up-to-date proven and established

technology. Prototype designs shall not be acceptable.

7.5.2 Standardization:

LSTK Contractor shall give close consideration to the need for standardization to restrict and

minimize the number of types and sizes of the similar equipment, machinery, materials,
parts, components and items in the Plants such as electric motors, machinery, control valves
and/or some of their parts, accessories and components such as mechanical seals and so

on, in order to simplify maintenance and reduce spares requirements for the inventory at site.
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7.6 Welding Procedures:

7.6.1 Classification:

1. Class A Weldments are defined as follows:

All alloy steel weldments

All alloy clad weldments.

All dissimilar metals weldments.
All non-ferrous metal weldments.

All weldments for operating temperatures below 0 °C.

-~ @ o0 T o

All air fin exchanger header weldments.

Carbon steel weldments over 30 mm thickness.

J @

Field fabricated tank weldments over 12 mm thickness.

Exchanger tube to tube sheet welds.

j.  All main seam weldments on field fabricated vessels.

2. Class B weldments are defined as follows:

All field or shop fabricated piping.

a.

b. Welding of pressure parts.

c. Welding non-pressure parts to pressure parts.

d. Other standard weldments governed by a code of practice which calls for
qualification of welding procedure and welders.

7.6.2 Documentation:

All welding Basic and procedures, specifications and welder qualifications data shall be

properly and fully documented.

7.7 Lubricants, Chemicals, Catalysts, Adsorbent, Resins, Etc.:

LSTK Contractor shall prepare and furnish to Owner/ PMC lists of lubricants required for
initial fill and 120 calendar months operation, with consumption for all equipment which need
lubricants, based on information from Vendors and approved Vendor list. LSTK Contractor
shall also indicate equivalent lubricant brands available in India which can be used
alternatively. Initial requirement of all lubricants, chemicals, catalysts, adsorbents resins etc

are in LSTK scope.

LSTK Contractor shall prepare and furnish to Owner / PMC lists of chemicals,
resins, catalysts, adsorbents, solvents, refrigerants chemicals and other
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consumables necessary and required for efficient operations and all similar
requirements for initial fill (if applicable) and 120 calendar months operation,
consumptions (wherever applicable) together with all necessary information
and data, and three names of permanents suppliers (if possible) for any
respective items as stated above.

7.8 Operation Manual

LSTK Contractor shall supply detailed Operation, Safety and Laboratory manual for all
plants. The operation manual shall include detailed description of Pre-Commissioning;
Commissioning, initial startup, Normal Operation, Shut Down and Emergency & Safety
procedures .It shall also include suggested Log Sheets for recording plant operation and

analytical data.

The Laboratory Manual shall include detailed description of analytical procedures, collection
of samples, frequency of analysis etc. along with quality control for raw materials,
intermediate and finished product. The manual shall include list of laboratory

instruments/equipments and list of chemicals with their specifications.

8.0 PROCUREMENT:

Contractor’s scope includes ordering, all import formalities, fabrication/purchase of
equipment and materials, port clearance, packaging and transportation to site, stores
management which includes preservation and storage of equipment and materials,
uncovered storage, air-conditioned storage and open storage. Items requiring covered
storage and air-conditioning storage is to be highlighted along with the bid. Items
contemplated for fabrication at site to be submitted along with the bid although both these

aspects would be covered under the Contractor’s responsibility.

Vendor manuals relating to installation, operation and maintenance and test certificates
should be necessarily sent along with equipment. Please also refer Final Documentation

Submission requirement spelt out in this Tender Document, in this regard.

Before ordering, clearances for technical portion would be taken from Owner/ PMC in respect
of the critical equipments (special equipments) comprising of mechanical static and rotary
equipments, electrical and instrumentation items. For instrumentation items, other equipment
and materials can be ordered without referring to PMC as long as ordering is in accordance
with datasheets, drawings, standards, specifications. Any ordered items which do not confirm

to the contractual requirement identified at any stage of the project shall be rejected.
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Replacement/modification time/cost implication arising out of this shall be to the LSTK

Contractor’s account.

Whenever clearances are to be taken, it would be necessary to submit details of technically
acceptable offer. Supply of adsorbents as required. Assistance for Procurement of spares for
120 calendar months operation as per spare part philosophy detailed in the scope of
supply, Pre-commissioning-Commissioning spares and Insurance spares are in the

Contractor’s scope.

Coding system for stores management to be given by Owner/PMC after the award of the
contract is to be adhered to by Contractor; suitable procedure based on the same shall be

developed by the Contractor for execution.

9.0 INSPECTION & EXPEDITING:

The Contractor is required to organise a proper inspection and expediting system so as to
ensure timely delivery of all the items/equipment meeting the specified quality criteria. This
function has to be carried out by appropriate deployment of qualified personnel who have
wide experience in their respective fields. Inspection of all items supplied under this contract
shall be carried out by independent third party inspection agencies like Llyods/ BV/ TUV/
PDIL. The cost of third party inspection shall be borne by the LSTK Contractor. Expediting is
one of the vital activities of successful and efficient procurement system which enables timely
execution on the project. Such expediting has to be carried out by deployment of expediting
coordinator located at Contractor’'s Head Office who would be assisted by expediters located
in various regional offices. To enable this function to be very effective and fruitful, following

functions are to be carried out as a minimum.

9.1 Expediting Coordinator:

Expediting Coordinator located at the Contractor's HO will liaison with various departments
such as purchase, projects, engineering, transportation etc. on one hand and regional
inspection/expediting offices and vendors on the other. The basic functions of such expediting

coordinator would be:

®

+ Maintain effective communication link between various departments of the Contractor
including his regional offices and vendors on whom the orders are placed.

« Status maintenance of all the orders.
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9.11

Analyzing the order status in detail after identifying the critical order and initiation of
suitable remedial measures.

Acting as an effective instrument in final delivery of the item within contractual delivery
date (CDD).

Preparation of order closes out reports of each order.
Expediting coordinator shall be a person who is highly communicative and has sound

technical knowledge; he must be highly analytical, alert, quick in gathering up-to-date
information of the various orders.

Responsibility of Expediting Coordinator:

Attending periodical review meetings with Contractor's project department and
Owner/PMC.

Distribution of Fax of Intent/Letter of Intent and status maintenance.

Liaison with regional offices to obtain order generate acknowledgement of Fax of
Intent/Letter of Intent.

Intimate Owner/PMC of reservations (if any) from the vendor in purchase order
acceptance.

Distribution of POs / PRs to vendors and regions.
Expediting of vendor’s drawings and other related documents.

Expediting of approval of drawing by respective engineering department and timely return
of the same to the vendor.

Ensure receipt of periodical expediting reports and preparation of monthly status report
against each order as per the requirement of Owner/PMC.

Identification of critical orders/issues and initiate of remedial action.
Expediting of decision on deviation sought by the vendor.

Follow up actions with various concerned departments regarding all the issues discussed
in the review meetings.

Prompt despatch of material after inspection with the assistance of transportation
department.

Follow up of despatch particulars after despatch.
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9.2

9.21

« Ensure preparation of order close out report for each order giving complete details of the
order including ordered quality, contractual delivery date (CDD).

+» Date of completion, delay, if any and reasons for delay, status of final documents etc.
«» Ensure receipt/distribution of vendor documents including final documents as per PR.

«» Preparation of final procurement closing report. The order close out reports shall be
accompanied with two sets of complete documents in respect of each order bound/put
together in a folder comprising of: purchase order, purchase requisition, change orders (if
any), inspection certificates, material test certificates, final vendor drawings (if applicable),
operation/maintenance manuals, any other document as specified in PR.

Expeditor:

Expeditor’'s responsibility commences from the time he receives the intimation of placement of
TOI/LOl/order on vendor located in his region till the time he furnishes the despatch particulars
of the item under a particular PO. During this process expeditor shall monitor and maintain all

activities of the vendors such as:

+» Vendor’s understanding of the order.

% Submission of design drawing documents for approval.
% Sub-ordering, planning and scheduling.

+«» Manufacturing testing and despatch.

+ Delays, power cuts, strike lock out etc.

+» Submission of final documents as per PR.

Above functions may be possible only by frequent visits to vendor’s office and shops including
their sub-vendor’s establishments as the case may be. Expeditor shall be able to visualise the
problems in advance and suggest timely corrective measure. In nutshell, expeditor is not a

mere progress reporter but a vital catalyst for successful completion of the job.

Responsibility of the Expeditor:

+» Ensure order acknowledgement from the vendor.

«» Communicate the person concerned the reason for vendor’s inability to accept the order (if
S0).
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9.3

+ Progress reporting of various orders located in the region.

+» Communication with the vendors whenever he finds lack of efforts on their part.

+ Raise alarm report at an appropriate time on possible serious delay or vendor’s inability in
meeting with scheduled date of delivery and also to suggest action plan.

« Liaise with inspection department for timely inspection, including third party
inspection/statutory inspection as specified/required.

+ Liaise with engineering department for approval of drawing, acceptance of deviation etc.
through the expediting coordinator.

+ Liaise with transportation department for sound and quick despatch of material.

Inspection Quality Assurance System:

The objective of the quality assurance scheme of the Contractor shall be to ensure the
conformity of equipment, material, site construction (if any) to various standards,
specifications, drawings and technical requirements that are being mutually agreed between
the Contractor and Owner/PMC. Quality Assurance System should clearly indicate the
organisational approach for quality control and quality assurance of the various
equipment/construction activities (if any) and also provide a verifiable evidence of the
Contractor having carried out all the activities laid down in the bid document and the
procedure. Such conformity to quality level shall be ensured by controlling the quality level of
purchased items at vendor’s/sub-vendor’s shop/site and shall cover from source surveillance
to final inspection. The Contractor to submit a detailed inspection and testing plan for various
shop/site activities as a part of his Procurement Manual which shall be duly approved by

Owner/PMC. The Procurement Manual shall as a minimum include:

In_ house Inspection Programs:

+ Inspection procedures consistent with mandatory codes.

«» Procedures for material identification and transportation.

«» Certification of non-destructive testing.

Inspection responsibility shall include but not be limited to the following:

+» Single or multiple visits to the vendor’s shop/site as per the requirement.

«» Pre-inspection liaison meeting with the vendor for vendor’s correct understanding of the
inspection requirements.
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9.4

10.0

«» Approval of quality assurance/quality control plan procedure clearly indicating stages of
inspection with specific reference to witness and review.

« Ensure submission of quality control procedure and approval of the same for critical sub-
orders.

¢ Inspection of various equipment/items as per relevant codes, specifications/drawings
including witnessing of final acceptance test at vendors works/site.

+ Maintenance of inspection reports periodically highlighting hold, deviation etc.

As indicated for expediting coordinator, LSTK Contractor should nominate an inspection
coordinator with similar responsibility who will liaise various inspection offices/vendors for

proper coordination.

Inspection through an Approved Third Party Inspection Agency:

Inspection requirements shall be fulfilled through Owner/PMC approved Third Party Inspection
Agency. The payments to be made to the Third Party Inspection Agency shall be the
responsibility of the LSTK Contractor. Further, the responsibility for inspection/testing as per
specification approved documents and agreed Quality Assurance procedure and plans shall
be that of the LSTK Contractor. Inspection activities of the Third Party Inspection Agency shall

be coordinated by the Inspection Coordinator of Contractor.

PROJECT PLANNING, SCHEDULING & MONITORING:

The Contractor is required to institute and maintain a proper planning, scheduling and
monitoring system and employ professionally qualified and experienced planning engineers
for the project. The system shall have latest state of the art technique. To this effect,
Contractor shall implement this system through the Prima Vera Project Planner. The system
developed should be capable to support and enforce proper control mechanism in the project.
It should be based on hierarchical breakdown of works with elaborate level of detailing and
control. The levels of controls should be such that it supports and foster controls at activity
level, function level and management level with greater emphasis on target, scope and
commitment at various stages of contract for accountability and action planning. Such multi-
level/ multi-tier system of planning, scheduling and monitoring, supports, effective information
generation, assimilation, summarisation and reporting in proper and adequate manner. The

system shall be predictive type and should constitute pre-warning mechanism to diagnose and
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10.1

10.2

anticipate the problem well in advance and provide preventive features/measures. It is
required that work breakdown structure should consist of details of systems, work packages,
functions, work items and activities from monitoring point of view at micro level and
summarisation at higher levels. It is expected that the work breakdown structure coding
system or methodology to be followed shall be informed/discussed with the successful LSTK

Contractor during the kick-off meeting.

Following schedules, documents, reports shall be prepared and submitted by the Contractor

for Owner’s/PMC’s review/approval at various stages of the project:

Kick-Off Meeting:

On award of job, the Contractor is required to submit the following documents which will be
discussed during the kick-off meeting to establish planning requirements, inputs and outputs

for overall schedule, monitoring and progress reporting.

» List of work package/areas.

* List of critical drawings.

* Breakdown of work packages to work items level.
* Input requirements of each work item/activity.

e Schedule start and finish dates of all milestone/activities in line with overall schedule of the

project.

* Overall system-wise, discipline-wise weightage for each item/activity.
* Three month front-end schedule within a week of award.

In this kick-off meeting, it will be endeavoured to reach complete understanding with
Contractor on activities, inputs and logic to establish planning documents for monitoring.
Venue of the kick-off meeting to be held between the successful LSTK Contractor, PMC and
the Owner, shall be either at PMC Office or Owner Office.

Early Planning Document/Look Ahead Schedule:

Immediately after the award of contract and pending finalisation of overall project schedule,

detailed activity chart/network, functional schedules etc., the Contractor in consultation with
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10.3

10.4

10.5

10.6

PMC shall prepare a look ahead schedule as a guideline for the activities to be performed

during the relevant periods.

Overall Project Schedule:

The Contractor shall submit within 30 days of Fax of Intent, the work breakdown structure
showing project work load, that is, preparation of tenders, material requisitions, construction
drawings equipments etc. Along with a sufficiently detailed overall project schedule in the
activity network form, clearly indicating the major milestones, inter
relationship/interdependencies between various activities such as process, engineering,
procurement tendering, manufacture, delivery, construction etc. together with computer

analysis of critical path and floats as well as quantum of work for major activities.

The schedule will be reviewed and approved by Owner/PMC and the comments if any shall be
incorporated in the network issued for implementation within two weeks from receipt of
comments. The network thus finalised shall form part of the Contract and will become the
basis for developing further detailed activity network. This schedule shall not be revised
without the prior permission from the Owner/PMC during the entire period of contract. The

changes made during revision of the contract shall be approved by Owner/PMC.

Detailed Activity Network:

The Contractor should develop detailed activity networks for various systems/plant/ unit of the
project, based on approved overall project schedule within two months of Fax of Intent. Such

networks would be computerised for further monitoring and reporting.

Functional Schedules:

The Contractor should prepare resource-based detailed functional schedules in line with
detailed activity networks for functional monitoring, scheduling and control. This should clearly
reflect strategies and philosophy of execution. Owner/PMC reserves the right to check the
functional schedule and status of activiies at anytime and at any location of
performance/execution. Further, the functional schedules shall be submitted by the Contractor
on demand by the Owner/PMC.

Progress Measurement Methodology:

The Contractor is required to submit during the kick-off meeting, the detail methodology of

progress measurement of engineering, procurement, manufacturing, delivery, computation of
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10.7

10.8

10.9

10.10

total service/physical progress at the unit-wise level and on the overall basis. The progress
basis shall be physical realisation of work such as in terms of deliverables and construction
quantity/volume accomplished. The amalgamation of such output across the project to
compute overall progress shall be suitably established with proper rational and norms and
maintained throughout the project. Owner/PMC reserves the right to modify the methodology

in part or in full.

Vendor Scheduling and Monitoring:

The Contractor shall establish schedules for pre-ordering and post ordering for follow up. The
vendor monitoring preferably should be on logical networks and commitments at least on
critical items in order to monitor them on regular basis for effective control. Owner/PMC may
demand such follow up procedure and logical networks for various critical equipment at any
time during the course of order execution. The manufacturing schedule shall be established
and agreed with the vendors and acceptance shall be brought to the notice of Owner/PMC in

time.

Construction Network:

The Contractor shall prepare and submit a detailed construction network with full
consideration of logistics, construction studies and method for Owner/PMC approval. The
Contractor shall describe the resources required and special construction equipments, Tools
and tackles to be mobilized. The network shall be developed subsequent of substantial

progress of engineering and ordering with fairly known construction workload and quantities.

Construction Worksheets:

The Contractor shall further detail out the construction network into area-wise details in terms
of work, quantity and schedule, to firm up basis for area control. The construction schedule
should be worked out based on work front generation criteria which will call for availability of
input like drawings, materials and access for each/group of activity to be performed. It may be
in the form of resource loaded bar chart with ‘S’ curve. Owner/PMC reserves the right to

access the same.

Construction Contractor Schedule:

The Contractor shall agree upon the construction schedules with sub-contractors for proper
mobilisation, monitoring and control. Owner/PMC reserves the right to ask for such

programme and status of any time as may be required.
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10.11 Computerisation:

Contractor should follow proper computerised control for the following project modules:

* Activity network

* Engineering (Residual)

* Purchasing, delivery and expediting

* Tendering

* Construction planning and control

* Materials control at head office.

* Material allocation and control at field office

* Proper warehousing control

* Project documents and construction drawings

The above distinct but integrated components of project should be monitored as deliverable

and quantum level. To perform such elaborate level of input-output control at each deliverable,

the packages used should forecast resources based on recovery plan in dynamic manner for

adequate control.

As indicated earlier, project schedules as above shall be developed/evolved using the latest

version of the Prima Vera Project Planner Software Package.

10.12 Project Review Meetings:

Contractor shall present programme and status at various review meetings as required.

7.12.1 Monthly Review Meeting:

Level of participation : Project and planning of PMC and Contractor

Agenda : Monthly programme v/s progress status/statistics

Major hold ups/slippage

Completion outlook

Assistance required

Areas of concern and critical issue

FORM NO: 02-0000-0021F2 REV3

All rights reserved




¥

NITRIC ACID- AMMONIUM NITRATE UNIT FOR COALTO

AMMONIUM NITRATE PLANT

BHARAT COAL GASIFICATION AND CHEMICALS LTD

CONTRACTOR'’S SCOPE OF WORK

PC0288/E/003/P-1l/ SEC-3.0

Document No.

Rev

Sheet 60 OF 71

@"‘aw
L)

—

i o1 3 oy

Recovery action plan
Venue : Owner/PMC office

7.12.2 Weekly Review Meeting:

Level of participation

Agenda : Weekly programme v/s actual achieved in week

Programme for next week

Purchase requisition status report

Recovery actions and hold up analysis

Venue : Site office

10.13 Progress Reporting:

10.13.1

Contractor/PMC'’s site in-charge and job engineers

The Contractor shall submit the following progress reports on a regular basis for Owner/PMC

information/review.

Monthly Progress Report

This report shall be submitted on a monthly basis within seven calendar days from cut-off

date, or as agreed upon, covering overall scenario of the project. The report shall include, but

not limited, to the following:

* Executive summary or summary of major events/activities.

* Schedule v/s actual percentage progress and progress curves for engineering, ordering,

manufacturing, delivery, contracting, construction, commissioning, overall.

* Areas of concern/problem/hold-ups, impact; recovery action plans/catch-up plans.

* Activities executed achievements during months and targets for the following month.

* Analysis of critical activities and impact on overall completion.

* Chronological achievements of key events indicating schedules and actual date.

* Annexure giving status summary for drawings material requisitions, equipment and

materials delivery, contracting and construction.

* Resource requirement deployment status.
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10.13.2

10.13.3

* Change order status.
* Invoice status.

* Construction photographs.

Weekly Reports:

This report will be prepared for Head Office and construction site in summarized fashion and

submitted on every Tuesday taking status as of Sunday by the Contractor on weekly basis and

will cover following items:

* Activities completed (engineering, procurement, contracting, construction. etc.)

* Programme for subsequent week.

* Resource deployed — man and machine.

* Quantities and productivity achieved in key areas of work.

* Progress on procurement activities including material requisition status reports.

* Constraints, if any.

The report/information may be transmitted preferably through fax to Owner/PMC HO.

Daily Reports:

* Important activities for the day at site.
* Material/equipments receipts for the day.

* Labour deployment report.

Requirement of Copies for Submission of Schedule & Reports

SN | Name of Document

Number of Copies

Owner PMC
HO Site
1 Overall project schedule 4 2 2
2 Detailed activity network 4 2 -
3 Functional schedule - 2 2
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4 Construction network 4 2 2
5 Monthly progress report 4 2 2
6 Weekly progress report 2 2 2
7 Daily report 1 - 2

10.14

Copies shall be forwarded through PMC. Above requirement is indicative and shall be

reconfirmed during kick-off meeting.

Material Control:

It is essential that the Contractor follow an integrated material control system for the project. In
the system, material identification in the drawing office, procurement and allocation, are all
channelized and controlled in an orderly manner. The Contractor should follow a system for
material identification like system-wise or area-wise/zone-wise, and should give construction
orientation to material control. The Contractor, right from the beginning, at the drawing office
stage will start identifying materials system-wise or area-wise. The system will be based upon
backing of material from the material take off stage through material requisitioning, placement
of purchase order, manufacturing at vendor’s shop upto receipt at site for making the material

available for performing planned and sequential construction work.

At the construction site, the Contractor will develop and implement a system of inspection,
receipt and effective utilisation of materials received by re-examining the work front availability

and priority between and amongst various systems and areas.

In the case of multiple agencies carrying out construction at site, the Contractor must adopt
methodology of allocation and de-allocation and timely issue of the materials thereby
preventing possible idle storage of items at the Contractor's level. Contractor must follow
proper warehousing procedure at project store to maintain various planned and unplanned
issues and dynamic stock status records. Through periodic reviews, the Contractor will have a
system of generating hold up reports well in advance to identify exception on material
availability and to track such material by the expeditery through a systematic follow up

procedure from the vendors.

Owner/PMC may introduce checkpoints at procurement, allocation and construction stages to
know the development, status and behaviour of the system and the Contractor shall submit
the following reports on monthly basis: bulk material status report, and material hold

up/shortage report.
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10.15 Project Time Control Methodology:

10.15.1

The time for completion of the complete scope of work shall be strictly as per the time

schedule given in the tender document.

10.15.2

(@)

10.15.3

The LSTK Contractor shall furnish the following documents along with the bid:

An overall schedule in the form of network, clearly indicating all important milestones in
design, engineering, fabrication, procurement construction, testing, commissioning, etc.

for the plant commensurate with the overall time schedule.

Resource deployment schedule indicating mobilisation of all critical resources including
manpower and machinery for the smooth execution of the job at engineering offices,
fabrication shops and construction site. The resource schedule shall also contain various

construction aids envisaged to be deployed for execution.

Organisation structure for effective project management and control, clearly indicating the
responsibility centre as well as bio-data of the key personnel, who are permanent

employees of the Contractor.

Within 30 days of issue of fax/letter of intent, the Contractor shall finalise the following

as detailed earlier:

(@)

Overall Project Schedule

Overall project schedule in line with the agreed milestone and detailed to adequate work
breakdown structure level covering all phases of the work such as detailed engineering,
procurement, manufacturing, shipment, tendering and field erection. This schedule shall
also include the interface activities to be provided by the Owner/Engineer-in-Charge and
the dates by which such facilities are needed. Contractor shall get the scheduled
submitted and reviewed by Owner/Engineer-in-Charge and the agreed schedule shall form
part of the Contract monitoring document based on which performance would be reported
and evaluated. This document shall be signed by both the parties. The Owner/Engineer-in-
Charge shall also review the weightage allotted to various activities and method of
reporting to be adopted by the Contractor. During the progress of the contract if in the
opinion of Owner/Engineer-in-Charge, desired progress as physically/sequentially is not

maintained, it would be obligatory on the Contractor to re-programme the work schedule in
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order to accommodate the backlog and/or provide work front to other agency, without any
obligation to the Owner/PMC.

(b) Functional Schedules

e Engineering Schedule

This shall indicate list of drawings, specification and sketches to be prepared discipline

wise for each plant and scheduled date of issue of each document.

¢ QOrdering, Manufacturing & Delivery Schedule

This will be in the form of bar chart and shall indicate item-wise all the major activities

regarding ordering, shop fabrication/manufacturing and delivery of materials.

¢ Construction Schedule

This will be in the form of a detailed bar chart showing all the construction activities (civil,
structural, piping, equipment erection, electrical, instrumentation, insulation, painting, etc.)
at site with their durations and workload and highlighting the inputs namely drawings,
materials availability, etc., compatible with the related functional schedule. The Contractor
shall provide on request key construction net work of any work module for critical review

and control.

¢ Resource Deployment Schedule

A detailed deployment schedule indicating manpower, machinery, construction, equipment

in line with the overall project schedule.

¢ Pre-commissioning and Commissioning Schedule

Contractor shall develop this schedule in the form of a bar chart and submit the same to

PMC for review.

* Any other document required for monitoring.

10.15.4 In line with the construction schedule, the Contractor shall submit a monthly
programme for site activities and the target set in shall be strictly adhered to. In all matters
concerning the extent of targets set out in the monthly programme and the degree of

achievement, the decision of PMC shall be final and binding. The monthly programme shall be
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10.15.5

10.15.6

10.15.7

further broken into weekly programmes. At the end of each week, a report shall be submitted

by the Contractor indicating the achievement during the week against the targets, reason for

shortfall if any and the construction programme for the following week. Contractor shall also

attend weekly/monthly review meeting conducted by PMC or by his representative to review

project status.

* Release of drawings
e Sub-ordering of materials

* Manufacturing

* Delivery of equipment/material status report
* Construction

* Other features like mobilisation, safety etc.

The Contractor shall regularly submit a detailed progress report in respect of:

* Report indicating the critical activities governing the timely completion of the project and

actions to overcome the same to be submitted every month.

This report will be issued every month on an agreed cut off date and shall include the following

brief description of the progress achieved during the month. Reason for short fall if any and

action plan to make up short-fall.

* Scheduled and actual percentage progress discipline-wise/system-wise as well as overall

physical progress.

* Job completion trend in the form of updated overall schedule.

* Progress photograph highlighting major achievement.

The Contractor at any point of time of operating would be permitted to revise the

accepted schedule/control documents with the Owner/Engineer-in-Charge without changing

the contractual completion date.

The review of the performance of work would be made at different levels of

management and Contractor is expected to ensure proper participation for effective reviewing

and action plan.
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10.15.8

10.15.9

10.15.10

11.0 QUALITY ASSURANCE & QUALITY CONTROL:

11.1

The Contractor should ensure availability of professionally qualified planning engineer

both at HO and site deemed adequate by the Owner/Engineer-in-Charge.

The Contractor at his own cost should maintain a control room at site highlighting all

the features, schedule and achievements of the project.

Weighted percentage of each discipline/group of work shall be mutually agreed to

between the Contractor and Owner/Engineer-in-Charge after the award of contract to

facilitate compilation of progress.

Quality Assurance/Quality Control:

All work/services to be performed by the Contractor under this contract shall be of

specified/approved quality and Contractor shall have a quality assurance/quality control

(QA/QC) system during the performance of various activities such as engineering,

procurement, tendering, construction etc. Review/approval of activities by Owner/PMC shall

not however dilute the responsibility of Contractor for maintaining quality.

(a) QA/QC Procedure:

Contractor shall submit the QA/QC procedure to be adopted for engineering procurement

and construction activities of plant for review and approval to Owner/PMC. The QA/QC

procedure shall cover all activities to be performed by Contractor. Some important

activities and procedures to be evolved are listed below:

* General: Document control, coordination, non-conformance report of Sub-contractors,

output identification and traceability, QA system review.

*» Residual Basic Engineering: Residual basic engineering and detail engineering;

drafting; engineering for procurement.

* Procurement/Inspection: Incoming material control, welding qualification and repair,

manufacturing or fabrication process control, applicable non-destructive examination,

coating/lining, preservation, post-weld heat treatment wherever applicable, packaging

and despatch control, transportation,

inspection/test plans for all specific and
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mandatory tests (as per drawings and codes) with clear indication of witness,

verification and hold points.

* Construction: Pre-construction activities, job construction, welding qualification and
repair, inspection/test plans for all specified tests (as per drawing and codes) with clear
indication of witness, verification and hold points. Contractor shall prepare construction
QA plans for review of the Owner/PMC and the same shall cover as minimum the
areas as under, and shall confirm their compliance to approved

codes/standards/specifications, etc.

» Site Preparation: Tie-ins buildings and structures, incorporation of all withess tests/hold

points of construction work, clean-up testing, instrumentation installation and

construction.

(b) As a part of Construction and Quality Assurance, the Contractor shall also comply with the

following activities:

* Stage-wise inspection of quality of work as per approved QA plan and contract

specifications.

* Develop welding procedures and welders qualification procedures for their work.

* Ensure compliance of various statutory rules, regulations and safety measures and to
arrange and co-ordinate site inspection, testing etc. as required under local statutory

rules and regulations prevalent in India.

* Take all necessary precautions to protect construction work and material from damage

by climate, outside elements and construction activities.

* Ensure that materials used are in accordance with drawings/project specification.

* Review safety procedures prepared by the Contractor for compliance with applicable

codes, regulations and Owner requirements.

* Prepare schemes for heavy/critical equipment's erection/lifts/rigging before and submit

the same for PMC review/approval.

* Ensure alignment (hot/cold) of all critical rotary equipment/machinery and their

upkeep/maintenance as per suppliers’ recommendations.
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* Perform housekeeping activities, which include maintaining sanitary facilities,
sweeping clean up, removal of excess materials/temporary facilities, scaffolding, as

necessary.

* Conduct periodic quality/technical audits for ensuring quality and conformance with the
contract.

* To take immediate appropriate corrective actions as and when such discrepancy
arises to fulfil quality, safety obligations.

(c) QA/QC procedure shall also include quality plans, mostly in tabular formats defining the
specific quality practices and flow of every identifiable activity of a discipline. All disciplines
concerned with the performance of work are to be covered. These quality plans should

indicate the following:

* For Design and Engineering: Activity description; preparation, checking, review and

approval requirements; code of conformance (applicable standard specification

number); applicable procedure number; QA data/records produced.

* For Procurement and Construction: Activity description; procedure number, inspection

and test plan number, conformance code, testing and inspection code

(d) QA/QC procedure and quality plans will be discussed during kick-off meeting. Hold,
witness and verification points and Owner/PMC/Licensor review/audit requirements will be

finalised between Contractor and Owner/PMC/Licensor.

(e) During the performance of the contract, the Contractor shall:
* Implement approved quality assurance programme including but not limited to:

(i) Performance of internal quality audits, preparation of audit reports and submission
for review of PMC. Contractor shall evolve a comprehensive system of planned
and documented audit to verify whether various performed activities comply with
detailed procedures, specifications, guidelines etc. and to determine the
effectiveness of quality system. Scope of such internal audits shall be furnished to
PMC for review. Verification documents shall be generated during audit and
submitted periodically to PMC for review. Throughout all stages of the scope of
contract, the Contractors procedures, documents, activities, products and services

and those of his Sub-contractor's shall be subject to Owner/PMC review/approval.
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Such surveillance and audit are optional and shall not relieve the Contractor of his

contractual obligations and liabilities.

(i) Generation of QA records (mostly inspection and test plans) as per quality plan
and submission for review by Owner/PMC. The Contractor shall submit all quality
records (generated during activity execution) and audit results on well laid
formats/performance for Owner/PMC review. The rights of such review are
reserved by Owner/PMC. Owner/PMC may review it in full, parts or selectively.
However, complete correctness of the QA records shall be the sole responsibility

of the Contractor irrespective of its review by Owner/PMC.

* Facilitate Owner/PMC in the quality audit at works.

* Certify QA Programme documents of Contractors and submit to Owner/PMC for
review.

* Carry out audits/inspection at Contractors works as per approved QA programme and

submit the reports for review by Owner/PMC

* Get similar QA system implemented at his Sub-contractor’'s works/office. QA records
from the Contractor shall be reviewed and certified for compliance by the Contractor

before submitting to Owner/PMC for information.

* Carry out audits at Contractors' office/works and submit the report to Owner/PMC for

information.

* Ensure that all personnel shall be assigned tasks commensurate with their

qualification. Specialized workmen shall be qualified and certified.

* Handle non-conformance brought out by internal and external sources as follows:

(i) Non-conformance brought out by Contractor's own review/audit shall be resolved
by Contractor himself. One level higher than those responsible to carry-out the
activity shall resolve the non-conformance. Such resolution shall be in full
knowledge of Departmental Manager. Corrective action shall be initiated at the
earliest. Report of such resolution shall be submitted to Owner/PMC for

information.
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(i) Non-conformance brought out by Owner/PMC through any of the following shall be
resolved by the Contractor. Such corrective actions shall be submitted to
Owner/PMC for review. However, corrective action shall be initiated at the earliest:
technical reviews, QA review and surveillance, inspection, external audit
(Owner/PMC)

Glossary of Terms used in the Section

Hold Point: A point designed by Owner/PMC/Licensor in the approved quality plan
submitted by Contractor in the kick-off meeting which requires inspection/verification and
acceptance by Owner/PMC before any further processing is permitted. The Contractor
shall not process the activity/item beyond a hold point without written approval by
Owner/PMC/Licensor except where prior writer permission for further processing is
available.

Witness Point: An activity designated by Owner/PMC/Licensor which requires withessing
by Owner/PMC/Licensor as the activity is performed. After proper notification has been
provided (notification modalities and period shall be finalised in kick-off meeting), the
Contractor is not obliged to hold further processing if Owner/PMC/Licensor is not available
to witness the activity or does not provide comments before the date notified. Basis of

acceptance shall be as per relevant technical specification.

Verification Point: A point where Owner/PMC/Licensor Plans to audit, monitor or witness

in-process activity. The Contractor is not obliged to provide any advance written
notification of these points. Basis of acceptance shall be as per relevant technical

specification.

Quality Surveillance: Monitoring or making observations to verify whether or not

material/items or services conform to specified requirements. Surveillance activities may
include audit, inspections, witness of testing, review of quality documentation, personnel

qualifications etc.

QA Records: Documents which demonstrate achievement of required quality and verify
effective operation of quality system, viz. inspection reports, test data/Inspection and test
plans, qualifications reports, validation reports, audit report, material review reports,

calibration data.
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* Quality Audit: A systematic examination of the acts and decisions by people with respect

to quality in order to independently verify or evaluate and report degree of compliance to

the operational requirement of the quality programme, or the specifications or contract

requirements of the product or service.
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1.0 GENERAL
This document (Design basis) indicates the requirements for design of Nitric Acid-
Ammonium Nitrate Plant facilities to be constructed by LSTK Contractor on LSTK basis.
2.0 REQUIREMENT PERTAINING TO NITRIC ACID- AMMONIUM NITRATE PLANT
21 LSTK CONTRACTOR is required to construct the Nitric Acid- Ammonium Nitrate Plant after
receiving Ammonia from upstream Plant to meet requirement of specified ammonium Nitrate
melt and Ammonium Nitrate Prill at a required rate, quality, composition, pressure and
temperature as per Section-2.0 to the Coal to Ammonium Nitrate Chemical Complex network
continuously during the on-stream days of the Complex.
2.2 DESIGN MARGINS/DESIGN CAPACITY

Nitric Acid- Ammonium Nitrate Plant shall be designed as per good engineering practice and
shall have flexibility for smooth, trouble free & sustained operation of the plant to ensure
achieving rated capacity under any situation.. Nitric Acid plant shall be designed for RATED
production of 1650 MTPD (as 100% nitric acid). Ammonium Nitrate Melt plant shall be
designed for RATED production of 2000 MTPD (as 100% AN) as well as HDAN as per
required specification indicated in section 2.0 of this NIT. Ammonium Nitrate Prill plant shall
be designed for RATED production of 400 MTPD. The plant shall have a built-in additional
capacity and operating margin of 10% over and above the designed capacity. Design margin
for cooling tower shall be 20% over and above requirement. Process guarantee shall be for
the production of 1650 MTPD- Nitric Acid, 2000 MTPD- Ammonium Nitrate Melt /Solution
and 400 MTPD-Ammonium Nitrate Prill as per specifications indicated in Raw material,
Product and Ultility Specification (Section-2.0 of Part-ll Technical) of NIT. LSTK contractor
shall demonstrate to Owner / PMC for a period of at least 24 hours that the plant is capable
of producing 1.1 x (1650 MTPD- Nitric Acid, 2000 MTPD- Ammonium Nitrate Melt /Solution
and 400 MTPD-Ammonium Nitrate Prill) However, plant should be capable of running at
110% load continuously over rated capacity as mentioned above. During demonstration run,
no standby equipment shall be used to run the plant at 110% capacity. All turbine driven
compressors shall have separate condenser system independent of each other as per
requirement.. There shall not be common condenser system for all compressors.

Associated OFFSITE-UTILITY FACILITIES, Product Storages and intermediate Buffer
Storages etc. along with interconnecting piping & instrumentation, shall be designed with
necessary margin for meeting the rated production capacity of NA &AN Plants.
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2.3 PLANT CONFIGURATION:
2.3.1 NITRIC ACID PLANT:
Process System design Criteria shall be as follows:

PLANT shall be designed to achieve rated throughput of Weak Nitric Acid as per specified
quality.

SELECTION OF DRIVES shall be such as to make the plants safe and reliable under all
modes of operation recommended by the LICENSOR.

Nitric Acid technology shall be based on proven process route for production of Nitric acid
of requisite HNOj; concentration suitable for Ammonium Nitrate production of specified
quality required. The WNA production process that shall be offered by the Bidder, should
achieve optimum efficiency with respect to ammonia oxidation efficiency, lower catalyst
loss & higher absorption efficiency. Bidder shall mention categorically the salient features
with advantages for selecting the process.

Process Description indicated below shows general requirements for use as guideline to
the Bidder for understanding the scope requirement. Bidder shall consider the best
available process technology as conceived by them to obtain guaranteed quantity & quality
of Nitric Acid.

Selection of Process

Bidder shall select a suitable state-of-the-art proven catalytic process of ammonia
oxidation route for producing Nitric Acid of required specification with due consideration to
reliability of process, energy efficiency, minimum catalyst loss and high reaction as well as
absorption efficiency. Licensor/Bidder to select Mono pressure or Dual pressure process

based on economics and offer to OWNER.

Basic steps are indicated below as a general guideline:

a. Ammonia Vaporization.

Liquid ammonia shall have to be converted to vapour ammonia by providing suitable
vaporising system with pressure control system. Vapour ammonia is to be heated in

Ammonia Super-heater as required with proper temperature control system.

b. Ammonia Filtration
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Gaseous ammonia is to be filtered to remove any rust coming from carbon steel

equipment

. Air filtration

High purity air is to be obtained by two or three stage filtration.

. Air Compression

Multistage Air compressor driven by a tail gas expander and steam condensing turbine is
to be provided. Compressor should be protected with necessary safety interlock &

control system.

Air Ammonia Mixing

Suitablestatic mixer is to be provided to produce the high quality mixture essential to
maintain good catalyst operation. Suitable ratio control arrangement with safety interlock

is to be provided for air-ammonia ratio control.

Filtration Section

Suitable candle type filter is to be provided for filtration of ammonia-air mixture to ensure
protection of platinum-rhodium catalyst.

. Catalytic Reactor Section (Ammonia Oxidation)

The catalytic reactor is to be designed to give a uniform distribution of the airfammonia
mixture over the catalyst gauzes. Maintenance of the catalyst operating temperature is
very important for the NO yield. This is to be achieved by adjusting the air/ammonia ratio
and ensuring that the lower explosive limit for ammonia in air is not exceeded. Ammonia
combustion section will comprise of ammonia burner, special ignition device, catalyst
basket and process gas cooler unit. Suitable system, i.e. “Pt” Filter, for recovery of
primary platinum losses should be provided & details to be indicated in the bid document.
Unwanted formation of ammonium nitrate during normal operation caused by
contaminated catalyst gauzes or ammonia slipping due to leakage would be recognized
in the cooler condenser condensate.

The maximum ammonium nitrate content of this condensate will be limited to approx.100

ppm, during steady operation of the plant.

h. Exothermic Heat Recovery Section
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The catalytic reactor is typically mounted as the upper part of a vessel which will contain
the first heat recovery section (steam super-heater and steam generator). A set of
gas/gas heat exchangers will transfer the energy from the gas leaving the boiler set, to
the tail gas. De-aerator will be fed with steam condensate/D.M Water. Condensate of
Nitric Acid plant should be utilized.

Surplus HP steam shall be utilized for power generation in STG only as there is no
consumer for export steam outside B.L. Accordingly, optimization of steam-condensate

network shall be considered for entire complex.

Cooling of Reaction Gases
A cooler condenser ensures final cooling down to 50°C after the final heat recovery.
Weak acid solution formed is to be stored in weak acid storage tank and is to be pumped

to the absorption toweras per design requirement.

Compression of Reaction (Nitrous) gases (in case of Dual Pressure Process)
Nitrous Gas after cooling is compressed in Nitrous Gas Compressor to desired pressure

and Heat of Compression is used for Tail Gas from Absorption Tower.

. Absorption, Bleaching & Production of Nitric Acid

The modern absorber design will be provided with counter-current flow circulation using
high efficiency trays which are usually sieve trays or bubble cap trays. The tray spacing
normally increases progressively from the bottom to the top of the absorber. Many of the

trays need to be fitted with internal cooling coils to remove the heat of reaction.

Demineralised water or steam condensate is to be added at the top of the tower as
make-up. Process condensate obtained from the manufacture of Ammonium Nitrate
plant may be used after acidification. The acid solution leaving the absorption section will
be rich in dissolved nitrogen oxides and is to be passed to a bleaching tower where it is

contacted with a counter-current flow of secondary air.

The secondary air and the nitrogen oxides which have been stripped out are to be mixed
with the gases leaving the cooling section and are recycled to the absorption section.
The gas leaving the absorption section is commonly known as tail gas. Operating range
of the absorption tower should be 60%-110% of the design. Concentration of NOx at the
outlet of absorption tower may be kept around 500 ppm for further tail gas treatment to

meet environment regulations.
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Bleached acid from bottom of the Bleaching Tower is cooled in product acid cooler

before sending to product storage tank.

Tail Gas (NOx / N20) Abatement System.

Tail gas abatement system will include tail gas-ammonia mixer and tail gas reactor. In
the tail gas reactor, NOx is reacted with ammonia over a catalyst bed to produce
nitrogen and water. The NOyx concentration at the outlet of tail gas reactor shall be 50
ppm max @3% O,.

Tertiary N20O abatement system shall be considered by LSTK Contractor.

m. Tail Gas heating and expansion

The tail gas from the absorber is to be passed through the heat recovery and the

expander sections for energy recovery and is then passed to the stack.

. Special Safety Measures
The Nitric acid plant shall be equipped with efficient alarm & interlock system to protect
the personnel and equipment from damages during start up, normal operation and shut

down.

2.3.2 AMMONIUM NITRATE PLANT:

Plant design shall be based on an energy efficient state of the art commercially proven &
economically operating technology. It should be economical both with regards to capital
cost as well as operating/maintenance costs. Salient process steps are described below as
general guideline.

Ammonia-Nitric Acid Reaction (Neutralization) - wet part

The precise control of the reaction system is the key to a safe and highly efficient
ammonium nitrate production. The main parameters are a good mixing of the reactants,
temperature and pH control

The “wet part® involves preparation of a hot AN solution from ammonia and nitric acid,
followed by concentration through evaporating water from the aqueous solution. For control
and safety reasons, however, the AN solution concentration is mostly limited to 92%wt.

Pipe Reactor technology/Single or Two stage neutralizer & evaporation system operating
under vacuum along with forced circulation or thermo-siphon evaporator, may be
considered by BIDDER.
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Solution concentration

The AN solution from the wet part, together with the bleed from the waste air scrubbing, is
fed to the evaporation loop operating under vacuum. In the concentration section solution is
heated by steam circulation system and water is evaporated to achieve a 95-97 %wt. AN
melt concentration. In order to keep the temperature inside the evaporator below the critical
temperature of beginning decomposition, the steam pressure has to be limited and
saturated. The concentration of the melt is adjustable over a certain range.

Concentrated Ammonium nitrate solution coming from Evaporator with a minimum content of
additive, goes to the Concentrated Solution Vessel.

Steam treatment and distribution

The steam generated in the Neutralization process is utilized for various process uses. Part
of this steam is also used in AN Prill Plant. The reactor steam not used is depressurized and
condensed.

Steam generated is washed, to reduce AN content, and cooled down in a scrubbing tower.
The steam leaving the top part of scrubber is then sent to consumers. The process
condensate from these consumers is flashed, separated and then collected in Process

Condensate Vessel.

Prilling & Off Gas Treatment

Concentrated Ammonium nitrate solution (AN Melt) coming from Concentration section is
pumped to Prilling Tower.

Concentration and temperature of the AN melt for prilling may be adjusted by vacuum in
vapor separator to achieve favorable prilling conditions. The resulting melt-drops solidify
while falling to the bottom of prill tower in a countercurrent cool air stream. At the funnel-
shaped cone bottom of the prill tower, the solidified AN Prills drop directly on the Prill Tower
belt.

Off-spec material from screen and are dissolved in and the final solution is recycled to
calandria, where it is added to the AN solution from the neutralization unit. All the energy of
cooling and crystallization of AN prills has to be taken from the closed prilling air circuit to
have an optimum average temperature at the prilling tower bottom. Lower temperatures are
possible with a higher height of prill tower. With respect to the pumping head of melt pumps,
the prill tower height has to be kept at a certain limit.

The air stream leaving the top of the prilling tower is scrubbed and cooled in the Prilling

Tower Scrubber by means of an AN solution, under recirculation which recovers most of the
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AN contained in the air.The recycled scrubbing AN solution is cooled in the Prilling Tower
Scrubber Cooler using liquid ammonia. In the scrubber the AN solution cools the air which is

partially recycled to the prilling tower. The rest of the air is sent to the Dryer Air Scrubber.

The solid Ammonium Nitrate prills are collected at the bottom of the prilling tower in the Belt
Conveyor from where AN prills are sent directly to the Drying Section by means Belt

Conveyors.

The AN prills collected at the bottom of the prill tower are conveyed to the pre-dryer. Here
the first stage of drying takes place, giving the prills their porous properties. Then the prills

are sent by conveyors to the drying drum.

Pre-dryer and dryer are fed with air from the fluid bed cooler. By this, the total air
requirements and thus the waste air stream of the plant is significantly reduced. For
balancing of the air requirements preheated ambient air can also be fed to pre-dryer. In both
drums, the air flows co-current to the AN prills. The waste air from pre-dryer and dryer,
together with the leakage air and prilling air surplus, are sent to scrubber and removed by
scrubber fan. This drying system does not damage the product and yields prills of good
strength and high porosity. The dual drum arrangement allows excellent control of the
process parameters and by this also of the product properties. The product leaving dryer is
fed to screen via discharge chute, vibratory conveyor and bucket elevator I. In the double
deck rotary screen, oversize and undersize material is separated from the on size product.
Coarse material together with undersize prills is led to dissolving tank. After dissolving in
weak AN solution bleed from the scrubbers the resulting AN solution is recycled to
evaporator. The on size AN product flows by gravity from screen to fluid bed cooler. AN prills
are cooled down to the desired discharge temperature in fluid bed cooler which is fed with
conditioned air from the refrigeration package. Dry air leaving the fluid bed cooler is sent to
pre-dryer and dryer to improve the energy balance and to reduce air pollution. The cooled
prills are fed to coating drum . The cooling of the AN prills is done in two steps in order to
reduce the air requirement of this unit. The cooled prills are fed to coating drum , where they
are sprayed with an anti-caking agent. The anti-caking agent, stored in coating agent tank, is
sprayed through spray nozzle into the coating drum by dosing pump . The coated prills are
conveyed via export belt conveyor. The leakage air and prilling air surplus are treated in
scrubber. This air is introduced into the scrubber and sprayed with wash water, which allows
a coalescence of the particles and an intimate contact between water and air. The prilling air
surplus contains some ammonia. The weak solution from circulation tank serves as

scrubbing liquid.
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d. Air conditioning

Air used to cool the product must be conditioned to meet the hygroscopic properties of the
ammonia nitrate. The cooled air has to be dried in order to reduce the relative humidity.
The ammonia is circulated through the chiller by natural circulation. The NH; then passes
to separator and the separated liquid is circulated to air chiller. Additional NH;-gas from
scrubber cooler also enters the separator. The ammonia gas from the air conditioning is
sent to battery limits for use in the AN neutralization plant or for re-liquefaction in a

refrigeration system. Most belt conveyors are covered to avoid contact with the ambient air.

e. Steam and condensate system

Normally the Tracing and jacketing have to be performed by steam at about 5.5 bar abs.,
i.e. a dew point of the steam about 5 °C higher than the melt temperature. Superheating of
the AN melt in the lines must be avoided. Furthermore, this steam can be used by air
heaters, avoiding temperatures in the tube walls higher than that one corresponding to the

nitrate melting point. De-mineralised water is used as dilution water for pH measurements.

Drying of the Product
Low Density AN Prills have higher moisture content because of lower melt concentration &
hence require drying in rotary drum before cooling. Choosing two drying drums, for pre-
drying and drying instead of one large drum increases the flexibility in the dry part. The
drums can be started independently. Drying conditions and product quality can be adjusted

in a more flexible and easy way.

g. Ammonium Nitrate Screening, Cooling and Coating

Dried Ammonium Nitrate Prills are screened for obtaining proper sized product before
being cooled in the Fluidized Bed Cooler. Oversize and fines, coming from the drying and
screening stages are recycled back to concentration section. The on-size product is cooled

in the Fluidized Bed Cooler which is fed with air conditioned as above,

After cooling, prills are sent to the Coating Drum. Once the product is properly coated, it is

sent to the Battery Limit through Belt Conveyor

Product Characteristics

The mechanical strength, oil-absorbing capacity and free-flowing characteristics of the AN
prills (HDAN) need to be ensured as specified elsewhere of this tender as these are
important quality parameters in both production and use in the field.
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Plant should be designed on no-liquid effluent concept. Liquid effluents generated under
abnormal conditions should be reused in the process to the extent possible. BIDDER shall
indicate quality, quantity and type of effluents from the plant.

BIDDER shall ensure analytical consistency of the product and ensure a free flowing non-
caking product that can be handled and spread with ease.

. Variable speed drives for pumps and fans wherever suitable should be provided from energy

saving point of view.

Plant layout shall facilitate easy access for cleaning and maintenance whilst at the same
time minimising the need for conveying so as to provide easy operation and maintenance as
well as high on stream time and safe working environment.

. In case of process requiring the drainage of solutions from critical process equipment in the

event of power failures/interruptions in plant operations, the design shall provide for
adequate intermediate storage and other facilities to receive and process liquids after the
resumption of plant operation.

BIDDER shall endeavour to maximise the indigenous component to achieve minimum
foreign exchange expenditure simultaneously conforming to highest quality standards at
every stage. Equipment and machineries etc. must have adequate capacity, must be of
proper material of construction and must be of proven reliability. BIDDER shall ensure that
designs and specifications are so done that construction of the installation utilises to the
maximum extent possible the engineering expertise, materials and other facilities and
supplies available in India.

. The BIDDER should accept any change or modifications suggested by the OWNER if it is

beneficial for plant performance / improvement.

. The scrubbing system shall be of efficient design and liquid effluent as well as gaseous

emission shall meet statutory pollution norms.

. Standby equipment shall be provided in all critical area as where reliability to continuous

operation/performance of the plant is vital, to achieve the specified minimum on-stream plant
efficiency and stream days consistent with minimum capital expenditure and maximum
economy.

The process plant area of Ammonium Nitrate plant, shall be “isolatable” from each other with
double block & bleed valves with spectacle blind arrangements and from the respective
storage areas.

2.3.3 AMMONIUM NITRATE HANDLING, BAGGING & STORAGE

LSTK Bidder shall consider transportation of Solid Ammonium Nitrate from Prilling Tower of
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AN bagging plant through conveying system.

After bagging, Filled bags to be transferred to filled bags storage area.

For further understanding, LSTK Bidder shall refer to Section 5.5 (Material Handling Design
Philosophy) included in this ITB.

LSTK Bidder shall consider all regulations stipulated in Ammonium Nitrate Rules-2012 and

its latest amendment regarding storage & handling of Ammonium Nitrate.

2.3.4 GENERAL

a. Weak Nitric Acid Storage.
Product WNA storage shall be considered by LSTK Bidder as mentioned in Section 1.0 of
PC-0288/E/003/P-II

b. Ammonium Nitrate Solution Storage:

Ammonium nitrate solution storage shall be considered by LSTK Bidder as mentioned in
Section 1.0 of PC-0288/E/003/P-Il. Bidder shall also make provisions for truck loading of
AN melt.

C. Cooling Water System

Cooling Tower of required capacity & proper material of construction to withstand
corrosion, shall be provided by the LSTK Contractor along with all required facilities, e.g.
Pumps, Side Stream Filters (Automated Valve less Gravity Filter type), dosing system,
basin, blow-down pit with transfer pump, piping, valves, instruments etc. as required.

Design basis for cooling tower system shall be in general as follows:

1. Supply of equipment and their testing shall be as per Cooling Tower Institute
(CTI) guidelines.

2. Cooling water system shall consist of a multi-cell cooling tower with one cell as
standby and shall be designed with 10°C cooling.

3. The cycle of concentration shall be defined by the BIDDER based on water
quality indicated in Section-2 and accordingly cooling water specification shall
be developed & furnished by the Bidder.

4. Evaporation, Drift and wind-age loss should not exceed 2%.

5. Basin capacity shall be equivalent to minimum 10 minutes of circulation flow
rate.

6. Basin of each cell shall have provision for isolation for maintenance. PVC fill &
FRP fan shall be provided.
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7. Non chromate type and non heavy metal Chemical Dosing unit for cooling
towers shall be installed.

8. A side stream filtration system with automatic backwash facilities shall be
provided.

9. A blow-down pit of adequate size with pumping facility to transfer it to OSBL.

d. Emergency DG Set:
Emergency power for running of critical equipment of NA & AN plant during power failure
will be under LSTK scope. Bidder shall indicate this requirement with technical

justifications, in their Bid.

e. Emergency Shutdown (ESD) System is to be provided for safe shutdown of both
WNA & AN plant.

f. A CCTV system is to be provided for remote monitoring of critical equipment of WNA
& AN plant.

g. Applicable Codes & Standards
Refer Attachment — 2
LSTK Bidder shall consider all regulations stipulated in Ammonium Nitrate Rules-2012 and

its latest amendment regarding storage & handling of Ammonium Nitrate.

h. Selection of Material of Construction:

In general, material selection for all the sections of WNA & AN plant shall be as per
Process Licensor's recommendation in order to avoid corrosion problem. Minimum
requirements of materials of construction for some major equipment/piping/valves are as
follows. However, LSTK Contractor shall provide any superior material than as specified as
required by the process.

Material of construction for all equipment, piping etc. should be selected to ensure long life
& details of material of construction for critical equipment & piping/valves etc. should be
indicated in the Bid.

2.3.5 Liquid Effluents & Gaseous Emission
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Effluent Treatment

Following liquid effluents will be generated from NA & AN plant.

a. Blow down from ammonia system via ammonia stripper (ammoniacal water) in barrels.

b. Blow down from process gas cooler unit.

c. Occasional acid leakages from various areas.

All Liquid effluent shall be collected and treated in common ETP in Offsite facility wiz under

LSTK’s Scope. ZLD concept has to adopt by the contractor. LSTK contractor shall provide

details of liquid effluent and solid waste generation for quantity, quality and frequency (in

case of intermittent generation).

As already mentioned earlier, there will not be discharge of any liquid effluents (ZLD) from

NA & AN plant as treated effluents will have to be re-used in the process.

Stack gas Emission Limits

Limitation applicable to stack gas pollutant emissions shall be as follows,

¢ Nitric Acid Plant

Components Concentrations
Oxides of Nitrogen as NO, 50 ppm max. @ 3% O
Nitric acid, Max 15 mg/NM®
Ammonia < 25 mg/INM®
e AN Plant
Components Concentrations, mg/NM®
Ammonia < 25 mg/NM>
SPM <50mg/NM°

For stack gaseous continuous monitoring (CEMS) required online analyzers for ammonia,

particulate matters & NOX shall be provided as per recommendation of State

OSPCB/CPCB.

e Noise Limitation

Noise level of working area shall have to comply as specified in standards of State OSPCB,

Odisha.

Noise nuisance from machinery shall be adhered to as normally specified. Compressor,

process and other vents shall be provided with silencers.
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a) Recommended limits for noise exposure shall be as follows:

dBA Slow Meter

Response
90
92

95

97

100

102

105

110

115

b) Equipment Noise Level Limits

Duration of Daily

Exposure (Hr.)

8

0.5
Less than 0.25

Equipment noise level shall not exceed the limits as specified below.

Equipment

Turbines
Blower
Pump
Motor

Mixer

Fire Heater

Boiler (Burner)

Control Valve

Noise Limit  Location

(dBA)

88
88
88
88
88

91

91
85

Emergency Gen. 100

Flare
Deaerator
Vent silence

Piping System

91
91
91
88

1 m from the casing
-do-
-do-
-do-
-do-

(a) 1 m from boundary surface under floor

(b) 1 m from burner on the platform

1 m from burner on the platform

1m downstream of the valve & 1m from pipe

1 m from the casing

Nearest working area at ear level above ground
1 m from shell at ear level on platform

Nearest platform or worker exposure location

Nearest platform or worker exposure location

In case of package units, each equipment shall comply with the above limits.

Following boundary level noise limits may be adhered to:
75 dB (A)

Day time

FORM NO: 02-0000-0021F2 REV3 Al rights reserved
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Note:

3.0

31

3.2

Night time 70 dB (A)

According to Noise pollution (Regulation & Control) Rules 2000 for Industrial Area, the day
time shall mean from 6.00 am to 10.00 pm and night time shall mean from 10.00 pm to
6:00 am.

GENERAL REQUIREMENTS

Plant On-stream factor:

Plant design and engineering are to be carried out for achieving a high degree of operational
reliability. The plants are to be designed with high on-stream factor (not less than 330 days
in a year) with minimum continuous operating cycle of 1year between turn around.

Turn-Down ratio*:

Minimum turndown ratio shall be 50% of normal capacity for Nitric Acid-Ammonium Nitrate
plant without sacrificing product quality & pollution level.

NOTE: *- LSTK Contractor shall demonstrate that above mentioned ISBL Plants are capable
of producing indicated turn down capacity for 12 continuous hours / as mutually agreed upon
by LSTK Contractor/ Owner/ PMC. For details, please refer Section 8.00f Part-1l Technical.

3.3 Catalyst

3.4

3.5

Plant shall be designed to achieve rated throughput at design controlling temperature
and pressure conditions even at catalyst End of Run (EOR) conditions.

Catalyst Handling System

The system shall have adequate flexibility to handle catalyst of different size and
geometry and with suitable flexible hoses, pipe section for loading and evacuating from
reactors of different shape & size. A portable separator shall be provided for reuse of
partially discharged catalysts. A system for unloading catalyst including all accessories shall
also be provided by the LSTK Contractor.

Plant Availability:
Plant availability factor for producing Nitric Acid-Ammonium Nitrate, should be 100%
excluding the planned shutdowns as per the OWNER'’s requirements.

FLARE

The entire flaring requirement for the Nitric Acid-Ammonium Nitrate Plant shall be provided
by the LSTK CONTRACTOR up to the battery limit to cater the discharge of mitigated flare
load from the unit. All hydrocarbon / combustible gases and vapours (sour & sweet gases),if
any, shall be relived to the flare through separate knock out drums (sour & sweet).LSTK
CONTRACTOR to consider Flare Knock-out Drums for Nitric Acid-Ammonium Nitrate Plant

FORM NO: 02-0000-0021F2 REV3 Al rights reserved
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3.7

within the battery limit of their unit and common hot flare system shall be provided for

storage tanks, as applicable.

Plant Equipment Metallurgy:

a. Metallurgy of Critical Equipments/Piping/Valves

Nitric Acid
SI.No. | Service Material of Construction
1. | Ammonia Evaporator LTCS
2. | Ammonia Burner SS310S8/347/SS321
Catalytic basket (WHB with Welded
3. | catalyst basket with two groove SS/347/2.4633
flange design)
Absorption /Bleaching Tower
4. i ) ) SS304L/347
Demisters , Cooling Coils
5 Cooler Condensers Shell : SS 304L & 2 RE 10 Tubes: SS
' 2 RE 69
6. | Tail gas Heaters Shell /Tubes : SS 304L/347
7. Product Acid tank SS304L/347
8. | Acid Pumps SS304L/347
9. | Tail gas Stack SS304
Ammonium Nitrate:
SI. No | Service Material of Construction
Critical Equipment
1 Neutraliser/Reactor/ Remelt/ additive/ SS 304L /347/Tantalum
Scrubber Tanks,
Shell : SS 304L/347
2. | Pre-dryer/Dryer Lifters : SS 304L/347
3. | Ammonia Scrubber SS 316L
4. | Pumps SS 316L
5 P_riIIing Tower as per technology supplier SS 304L / Concrete
either steel or concrete

b. Critical Piping Weak Nitric Acid& Ammonium Nitrate

SI.No.

Service

Material of Construction

FORM NO: 02-0000-0021F2 REV3 Al rights reserved
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1. Process gas SS 304L
2. DM water SS 304
3. Process condensate SS 304L
4, Instrument air SS 304
5. Lube oil and seal oll SS 304
6. Phosphate/ Hydrazine / Antifoam Solution SS 304
Medium & Low pressure steam
7. temperature A106 Gr. B Seamless
<425°C
Nitric Acid SS 304L
Ammonium Nitrate Solution SS 304L
10, Cooling Water, Clarified Water, Service cS
Water , CW Blow down, Portable Water

In general, the following may be offered for cooling water service:

N~

C value as 120 for carbon steel pipes).

All exchangers with cooling water service shall have cooling water on tube side
All such exchangers shall have SS 304 tubes. The tube size shall not be less than %4”
Turbine exhaust condenser shall be of SS 304 tubes and not Cu Nickel

The friction loss in water pipes shall be calculated as per William & Hazen formula ( with

5. The water Pipe sizes are calculated for System design flow considering velocity within

2.5 M/Sec.

Note: Copper & Copper based alloy should not be considered.

4.0 SAFETY, HEALTH & ENVIRONMENT:

4.1 General

LSTK CONTRACTOR his employees shall-

1. Comply with the conditions of the EC (Environmental Clearance), NOC/ Consent to
Establish, Air & Water Consents, Hazardous Waste Authorization and the standards
stipulated in the Gazette Notifications for the concerned industry.

FORM NO: 02-0000-0021F2 REV3 Al rights reserved




NITRIC ACID- AMMONIUM NITRATE UNIT FOR COAL TO
“h AMMONIUM NITRATE PLANT PC0288/E/003/P-II/ SEC-4.0 0
FER & T 2 o
‘ff@m‘}t@ BHARAT COAL GASIFICATION AND CHEMICALS LTD ?] ﬂﬁfl
PDIL Document No. Rev | ‘sams/
DESIGN BASIS Sheet 19 of 23

2. Follow all the relevant rules & regulations like The Factories Act, The Environment
(Protection) Act etc.

3. Implement recommendations of EIA Report & Risk Analysis Report.

4.2 Safety
LSTK CONTRACTOR his employees shall-

1. Observe own/ Licensor’'s safety rules & regulations during construction, erection pre-
commissioning, commissioning-

2. Observe ‘No Smoking’' strictly in the LSTK premises. Any person who is found
smoking or in the possession of match box or lighter or any other means of ignition in
the Coal to AN Chemical Complex or in the Production plant shall be turned out of
the Complex . Suitable action as decided by the OWNER’s management shall also
be taken.

3. Maintain good standards of housekeeping.

4. If required, Take all safety precautions and obtain permission from the fire & safety
department of Coal to AN Chemical Complex before carrying out any hot job.

5. Deploy a qualified safety officer to monitor the safety performance.

6. Report all accidents to the Fire & Safety Department of the Coal to AN Chemical
Complex and fulfil all legal formalities.

7. Enlist all chemicals on stock with their respective MSDS.

8. Take due insurance cover for affecting neighbourhood (damage, loss & injury to
people, property & environment) due to any untoward incident.

4.3 Traffic Safety
LSTK CONTRACTOR& his employees shall —

1. Maintain the speed limit of 25 Km/hr inside the Coal to AN ChemicalComplex
premises.

2. Avoid traffic congestion and abide by the ftraffic rules by deploying trained and
licensed drivers.

4.4 Environment

LSTK CONTRACTOR& his employees shall —

1. Shall avoid wastage of drinking water, etc.

FORM NO: 02-0000-0021F2 REV3 Al rights reserved
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6.0

2. Transfer only neutralized effluent to the Effluent Treatment Plant of the OWNERas
specified in cl.4.0 above

3. Install Hydrocarbon (HC) leak detectors at strategic locations in the plant area.
4. Install SO,, NO, CO online analyzers in all the stacks for computerized monitoring
as stipulated in the EC. Stack heights shall be as specified in the EIA Study

conducted for the OWNER’s Coal to AN Chemical Complex and stacks shall have
proper sampling & monitoring facilities.

Stack Emission Limit

SO, 50 mg/ Nm®
NO, 250 mg/ Nm®
Particulate Matter 10 mg/ Nm®
CcCO 100mg/ Nm®

Carbon Mono-oxide emission limit shall be 350 PPMv_(max) for Shift Conversion
Section. Above values are indicative. LSTK Contractor to follow the latest norm of
CPCB/ OSPCB. State PCB or Central PCB norms whichever is more stringent shall
be complied by LSTK Contractor.

5. Monitor fugitive emission of Hydrocarbon (HC)/ VOC & Benzene through Portable
Monitor at periodicity as per the Gazette Notification (latest) under the heading
Fugitive Emission (Standards for Equipment Leaks Pt. No.7).

Limit of VOC & Benzene Concentration

VOC ppm* Benzene ppm*
Pump/ Compressor 5000 2000
Valves/ Flanges 3000 1000
Other Components 3000 1000

* Above figures arebased on gazette notification-18" March’08however LSTK
Contractor have to follow the latest one.LSTK Contractor to follow the latest norm of
CPCB/ OSPCB. State PCB or Central PCB norms whichever is more stringent shall
be complied by LSTK Contractor.

UTILITIES:

Some of Utilities as specified in the ITB shall be supplied to LSTK CONTRACTOR by the
OWNER. The characteristics of utilities are provided below and in Section 4.2 of Part Il
Technical.

Cooling Water shall be arranged by LSTK 4 CONTRACTOR for using within LSTK
3 & 4 Battery Limit : LSTK 3 Requirement shall be made available at later stages.
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6.2

6.3

6.4

6.4.1

NOTE- LSTK Contractor to review below characteristics and confirm at the time of
bidding:

Treated Process Water/ Service waterCharacteristics (Tentative):Please refer Section-2.0
of Part-ll Technical

De-Mineralised Water:

Characteristics:
NOTE- LSTK Contractor to review below characteristics and confirm at the time of
bidding: Please refer Section-2.0 of Part-1l Technical

Note: *- Surplus Steam may be exported to LSTK B.L., if it matches with the main steam
header parameters as mention in Section 2.0 of Part-1l Technical. No steam credit shall be
given to the LSTK Contractor.

Drinking water:
Characteristics — Drinking Water Quality Limits: Please refer Section-2.0 of Part-II
Technical

Drinking water of quality conforming to IS: 10500: 1991 during plant operation only shall be
provided by the OWNER to LSTK CONTRACTOR. During construction till mechanical
completion, LSTK contractor has to arrange his own construction and drinking water
requirement.

Steam:
Surplus Steam export to the OWNER shall be accepted:

The quantity and quality of export steam shall adhere to the following specifications:

Description Units Value

Quantity Min / Nor / Max, Kg/Hr LSTK Contractor to specify
Pressure Min / Nor / Max, Kg/cm®g LSTK Contractor to specify
Temperature Min / Nor / Max, °C LSTK Contractor to specify
Quality Refer Clause no. - 3.1, 3.2, 3.3 Section-2.0 of Part-lIl Technical

6.4.2 Start-up Steam as specified in Clause no. - 3.1, 3.2, 3.3 of Section-2.0 of Part-Il Technical

6.5

6.5.1

6.6

shall be arranged by OWNER. Quantity, duration and frequency to be furnished by LSTK
Contractor.

Pre-Treated Condensate:
Pre-Treated Condensate export to the OWNER:
The quality of export Pre-Treated Condensate shall adhere to the following specifications:

Please refer Section-2.0 of Part-1l Technical
Power Supply:

FORM NO: 02-0000-0021F2 REV3 Al rights reserved
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Power shall be made available to LSTK CONTRACTOR by owner at their B.L.at one point

as per following parameters: Please refer Section-2.0 of Part-Il Technical

7.0 CLIMATIC DATA:
71 Wind:

Wind Load Design: as defined in IS: 875 Part 3

7.2 Air Temperature:

Parameters Temperature, °C Remarks
Max: 47.19 °
Dry bulb (Summer) Min: 10.99 °
: Max: 37.84 °
Dry bulb (Winter) Min: 10.17 °
Average Temperature 26.2 -
wet bulb OWNER to fill
Max for Mechanical / Civil / Structural 35 °C (HOLD)
Minimum for winterization (Average) OWNER to fill

7.2.1 Atmospheric Air Composition:

SOx 9.18

NOXx 27.70

NH3 OWNER to fill
SPM1o 44.15

HC (methane) OWNER to fill
HC (non methane) OWNER to fill
CO OWNER to fill
VOC OWNER to fill

NOTE: Bidder to take correction factors and worst atmospheric condition on above.

7.3 Relative Humidity:

Relative Humidity RH%
Relative Humidity,Minimum 21.79%
Relative Humidity, Maximum 99.5%
Relative Humidity,Average 74%

7.4 Rainfall:
Rainfall Value
Annual 1534.5 mm
Design rainfall (per hour) OWNER to fill

Note: - Civil philosophy is to be referred

FORM NO: 02-0000-0021F2 REV3 Al rights reserved




?

NITRIC ACID- AMMONIUM NITRATE UNIT FOR COAL TO

AMMONIUM NITRATE PLANT

BHARAT COAL GASIFICATION AND CHEMICALS LTD

DESIGN BASIS

PC0288/E/003/P-1I/ SEC-4.0

Document No.

Rev

Sheet 23 of 23

#FrR
Bt/

@

& 71y & o

ayH

7.5

7.6

7.7

Barometric Pressure:

Barometric Pressure

Value

Average

904.45

Seismic Design Code:

Refer Section-5.5 (Design Philosophy — Civil & Structural Works) Part |I-Technical.

Plant Elevation:

The final plant elevation shall be established in consultation with owner / consultant based

on overall project requirement.
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PLANT:

PROJECT:

PART Il: TECHNICAL (4)

SECTION - 4.1

BATTERY LIMIT INTERFACE

NITRIC ACID & AMMONIUM NITRATE PLANT
BASED ON COAL GASIFICATION

COAL TO AMMONIUM NITRATE COMPLEX, AT
LAKHANPUR, ODISHA (INDIA)

0 16.05.2024 16.05.2024 Issued for Tender SR SK MN
P 22/04/2024 22/04/2024 Issued for Client’'s comment SR SK MN
REV REV DATE EFF DATE PURPOSE PREPD REVWD APPD
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1.0 BATTERY LIMIT INTERFACE:

1.1 Interface Engineering:
LSTK Contractor shall carry out all interface engineering for complete compatibility with PDIL/
BHARAT COAL GASIFICATION AND CHEMICALS LTD, JV of CIL & BHEL design with
respect to location/ specification for all incoming and outgoing pipelines from the Nitric Acid-
Ammonium Nitrate Plant.

1.2 Battery Limit Isolation:
LSTK Contractor shall provide double block and bleed arrangement with spectacle blind for all
process and steam streams coming into and going out of the Nitric Acid-Ammonium Nitrate
Plant. For other utilities, LSTK Contractor shall provide isolation valves within their plant
battery limit.

1.3 Metering System:

LSTK Contractor shall provide metering system for all incoming and outgoing process and
utility streams as indicated in the instrument specification of the ITB.

2.0 BATTERY LIMIT CONDITIONS:

21 Feedstock supplied to Nitric Acid-Ammonium Nitrate Plant shall be from upstream Ammonia
Plant (Separate LSTK scope)

2.2 Ammonia:

Temperature and pressure condition of Liquid Ammonia required at Nitric Acid-Ammonium
Nitrate Plant battery limit shall be as follows:

Mech. Design
Stream / Condition Min Normal Max
Liquid Ammonia

Header pressure, (kg/cm?g) Refer - - As per design
section guidelines.5.1

2
Supply temperature, (deg C) | -Refer - As per design
section guidelines 5.1

2

24 Nitrogen Gas:

Temperature and pressure condition of Nitrogen required at Nitric Acid-Ammonium Nitrate plant
battery limit shall be as follows:
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Stream / Condition Min Normal Max Mech. Design
Nitrogen Gas (UTILITY)
Header pressure, (kg/cm?abs) 7.0 9.0 10.0 11.5
Supply temperature, (deg C) Ambient - 70

Flare: LSTK Contractor shall have to consider flaring requirement and piping up to LSTK
B/L of Nitric Acid-Ammonium Nitrate Plant.

Condition

Mech. Design

High Pressure

*

Low Pressure

*

* To be specified by LSTK Contractor

Cooling water (shall be arranged by Separate LSTK Contractor for use within I.S.B.L.):

Condition Min Normal Max Mech. Design
Supply pressure, kg/cm?g * * *
Return pressure, kg/cm?g * * *
Supply temperature, °C * * *
Return temperature, °C * * *

* To be specified by LSTK Contractor

Note: LSTK Contractor shall limit pressure drop of 1.5 Kg/cm? (max) between supply and return

CW header within its battery limit.

De-Mineralised Water: make-up DM water shall be provided from balance of plants by

OWNER to LSTK Contractor.

Condition Min Normal Max Mech. Design
Supply pressure, kg/cm?g 4.0 5.5 6.0 10.0
Supply temperature, °C - Ambient 65
Service Water: to be provided by the Owner to the LSTK Contractor
Condition Min Normal Max Mech. Design
Supply pressure,(kg/cm?g) 4.0 6.0 8.0 10.5
Supply temperature (deg C) Ambient | Ambient | Ambient 65
Drinking water: to be provided by the Owner to the LSTK Contractor
Condition Min Normal Max Mech. Design
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Supply pressure, kg/cm?g 6.0 6.5 12.5
Supply temperature, (deg C) Ambient | Ambient 65
2.11 Instrument Air: to be provided by the Owner to the LSTK Contractor
Condition Min Normal Max Mech. Design
Header pressure (kg/cm?g) 4.5 7.0 8.0 10.5
Supply temperature (deg C) Ambient 40 50 65
2.12 Service air: to be provided by the Owner to the LSTK Contractor
Condition Min Normal Max Mech. Design
Header pressure (kg/cm?g) 4.0 7.0 8.0 10.5
Supply temperature (deg C) 40 40 50 65
213 Steam:
Steam Pressure (kg/cm?g) Temperature (deg C)
Level Normal | Max Min | Design | Normal | Max Min Design
HP 107 110 105 130 515 520 510 545
MP 40 * * 44 3805 * * 425
LP 4.0 4.5 3.5 6.0 180 * * 250
HP
(Saturated) 107 110 105 130 315 317 314 342
* To be specified by LSTK Contractor
2.14 Electric Power: to be provided by the Owner to the LSTK Contractor
Power requirement Voltage Phase Frequency
11000 V + 10% 3 50 Hz + 5%
215 Treated Condensate export from Nitric Acid-Ammonium Nitrate Plant BL:
Description Pressure (kg/cm?g) Temperature (deg C)
Min | Max | Normal | Design | Min | Max | Normal | Design
Treated 8 12 45 65
Condensate
2.16 Liquid Effluent from Nitric Acid-Ammonium Nitrate Plant BL:

Description Pressure (kg/cm?g) Temperature (deg C)

Min | Max | Normal | Design | Min | Max | Normal | Design
Liquid 3 8 Amb. 65
Effluent
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Note: Nitric Acid-Ammonium Nitrate Plant shall be designed based on Zero Liquid Discharge
philosophy.
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SECTION - 5.1 (4)

DESIGN PHILOSOPHY- PROCESS

PLANTS: NITRIC ACID & AMMONIUM NITRATE PLANT BASED ON

COAL GASIFICATION.
PROJECT: COAL TO AMMONIUM NITRATE COMPLEX, AT
LAKHANPUR, ODISHA (INDIA)
0 16.05.2024 16.05.2024 Issued for Tender SR SK MN
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1.0

1.1

GENERAL:

The plants shall be designed to operate safely and satisfactorily at a capacity of 50 to 110 % of

Design Capacity. Equipment and machinery shall be provided so that the plants can operate for at

least two years without major overhaul or inspection. All design shall conform with the latest
edition of the applicable sections of APl, ASME, ASTM, IEEE, NFC, TEMA, AISI, NEMA, AISC,

ACI, OSHA, UBE and other governing codes or standard practices. Any other equivalent and

acceptable Code of Standard practice may be adopted with the approval of the Process Licensor.

In addition, the following state/local Codes/laws shall supplement:

a) | Pressure Vessels/ | \q\iE section VNI, DIV.1/ Indian Standard IS 4049.
Formed ends
b) | Boilers Indian Boiler Regulations Act
c) Buildings & Relevant Indian Standard (BIS)
Structural
d) | Electricity Indian Electricity Rules.
e) | Sanitary Relevant Indian Standard (BIS)
a) Manual of Chief Inspector of Explosives, Govt. of India.
f) | Safety b) NFPA
Relevant Indian Standard (BIS) / Central Pollution Control Board/
g) | Water Pollution Odisha State Pollution Control Board limits norms set by Ministry
of Environment & Forest, MINAS
AN melt, prill
h) | storage and AN rule 2012 and its amendments
handling

System of Measurements:

The system of measurement shall be Metric as follows:

Parameter Preferred Units Alternative Units
Temperature °C

Pressure - absolute Bar abs Kg/cm2 abs
Pressure - gauge Bar g Kg/cm2 g

Flow (liquid) m3/hr kg/hr

Flow (gas) Nm?3/hr kg/hr

Flow (steam) kag/hr

All rights reserved
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Length, Level mm M
Time hr sec, min
Heat kcal Gcal
Power kW
Fouling resistance m? hr °C / kcal
Pipe size / diameter Inches (in) mm
Mass kg
Liquid relative density sp gr T°C/15.6°C
Liquid density kg/m?®
Vapor flowing density kg/m?®
Furnace draft mm of WC
Storage tank pressure mm of WC
Vacuum mm of Hg, mm WC
Standard vapor Egn/‘iﬁzraat 0°C &1.033
Standard liquid m°/hr at 15.6°C
Thermal conductivity kcal/hr-m-°C
Heat Transfer coefficient kcal/hr-m?-°C
Enthalpy, Entropy kcal/kg
Heat rate 10%kcal/hr or MM kcal/hr Geal
Viscosity cP
Kinematic Viscosity cSt
Sound Pressure dB(A)
Sound Power dB(A)

2.0

21

DESIGN PRESSURE:

General Rule:

Design pressure of Process Static Equipment shall be based on the maximum Operating
Pressure. Malfunction and Equipment failure shall be taken into consideration by safety devices.
Design pressure shall be selected from the list below. Alternatively LSTK Contractor shall select

the design pressures as recommended by the process licensor.

a) For max operating pressure below 2 kg/cm?g use 3.5 kg/cm?g
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b) For max operating pressure between 2 kg/cm?g and 15 kg/cm?g use Max. Operating

2.2

2.3

2.4

2.5

2.6

Pressure + 1.5 kg/cm?

c) For Max. Operating Pressure between 15 kg/cm? g and 100 kg/cm? g use Max. Operating
pressure x 110 %

d) For Max. Operating Pressure equal and above 100 kg/cm? g use the Maximum Operating
Pressure + 10 kg/cm? g.
Equipment under Vacuum:

Equipment normally operated under vacuum is designed for full vacuum and for the highest
pressure it can experience in case of vacuum failure. Equipment containing a fluid with a vapour
pressure at ambient temperature lower than atmospheric pressure which can be isolated shall be
equipped with vacuum breaking device or else be designed for full vacuum. Equipment subject to
vacuum due to mal-operation or failure shall be equipped with vacuum breaking devices or else

be designed for full vacuum.

Complete Systems:

Several pieces of Equipment protected by the same relief valve shall have a design pressure of at

least the set pressure of the relief valve.

Equipment on the Discharge of a Pump:

Equipment which may have to bear the shut-off pressure of a pump shall have a design pressure
equal to or higher than the shut-off pressure. Pump shut-off pressure shall be estimated according
to Clause 7.0.

Reactor Loops and Similar Process Systems:

For reactor loops and similar process systems the recommendations of APl RP 521 Appendix F
(latest edition) and APl RP 520 Appendix B (latest edition) will be followed.

Thin walled Tanks and Vessels:

Atmospheric thin walled tanks and vessels shall have a design pressure equal to the highest
pressure imposed upon discharge of the pressure relief device. The design pressure for vacuum

shall be equal to the lowest pressure imposed upon suction of the vacuum relief device.
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3.0 DESIGN TEMPERATURE:

Design temperature for process equipment shall be whichever is higher:

a) Maximum operating temperature + 15 °C

b) Boiling temperature at design pressure of process medium inside, if applicable.

c) Design temperature shall be rounded up to full 5°C steps.

d) Design minimum temperature shall be specified only if the minimum operating temperature
is below 0 °C. Design minimum temperature shall be 5°C less than the minimum
operating temperature. Special attention shall be given to low boiling liquids.

e) For piping, design temperature shall be determined according to ASME B 31.3.

Alternatively LSTK Contractor shall select the design temperature as recommended by the

process licensor.

4.0 CORROSION ALLOWANCE:

Materials of construction and corrosion allowance for all Equipment and machinery shall be for a

design life of 25 years (except for heat exchanger tubes). However, minimum corrosion allowance

for carbon steel (including 0.5 Mo alloy steels) shall be:

Pressure Vessels and other applicable Equipment 3 mm

Storage Tanks 1.5 mm

Piping 1.5 mm

Removable parts or internals (on each side in Contract with operating fluid) | 0.75 mm

For stainless steel/titanium 0 mm

Carbon steel with epoxy resin coating 3 mm

5.0 HYDRAULIC RETENTION TIME:

Hydraulic retention time (Hold-up Requirements) is defined between low level (LL) and high level

(LH).

Type of Service Retention Time
Feed Surge drum 30 minutes (*)
Reflux only 5 minutes (*)

Column Feed on flow control

15 minutes (*)

On cascade level/flow control

8 minutes (*)

Re boiling by Fired Heater

8 minutes (*) on feed to heater
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Re boiling by Thermo siphon 10 to 30 seconds on circulation
PRODUCTS to storage
Without Pump |5 minutes ™
With Pump 7 minutes (*)
Feeds and Products feeding another Unit
On flow control | 15 minutes ™
On cascade/level flow control 8 minutes (*)
Tanks capacities LSTK Contractor to confirm
Steam drum (LHH —empty) Min 10 minutes
Deareator Min 30 minutes

6.0

7.0

In the case of pumps ensuring several services such as reflux and liquid distillate to storage, the
residence time of the corresponding vessel will be whichever is greater from the above list.

(*) To be decided by LSTK Contractor.(If specified value need to be increased.)

HEAT EXCHANGERS:

In general heat exchangers shall be designed to 110 % of their operating duty/flow.

Columns overhead coolers shall be designed to 120 % of their operating duty/flow.

Large heat exchangers shall be split into two or more shells for easy operation and maintenance.
As far as possible AES type of exchangers shall not be used.

Minimum tube size shall be of %4”
Fouling factor is to be defined.

LSTK contractor shall limit the pressure drop of 1.5 kg/cm?g (Max) between supply and return
cooling water header within his battery limit

All exchangers using cooling water are to be designed with consideration of cooling water on tube
side.

Minimum velocity on cooling water side shall be 1 m/s.

For chemical cleaning, utility nozzles with blinds are to be provided on inlet and outlet nozzles of
exchangers using cooling water.

All cooling water exchangers shall have back flushing arrangement on cooling water side.

PUMPS:

Normally pumps shall be designed to 110 % (else as defined in individual sections) of their

maximum required flow rate in worst case of operation. Pumps for fractionation column reflux,
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8.0

9.0

10.0

10.1

pump round and re-boiler, flow rates shall be designed to 120% of their maximum required flow

rates.
The shut-off pressure shall be estimated according to the following criteria whichever is higher:

a) Differential head at rated flow x 120 % + LH (level high) suction static head + max
operating pressure suction side.

b) Differential head of pump at rated flow + LHH (level high high) suction static head + design
pressure suction side x 120 %. No over design shall be applied to the rated pressure.

BFW pumps shall be designed for 120% of their maximum required flow rate in worst case of

operation.

For AN services grease lubricated pumps make pumps required. Oil lubricated pumps are not

acceptable.

BLOWERS/COMPRESSORS:

In general, compressors shall be designed to a minimum of 110 % (else as defined in the
individual sections) of their maximum required flow. However, they are subject to special
considerations according to the process. All vent valves and anti-surge valve shall be of leakage
Class-V.

PRESSURE RELIEF VALVES:

Pressure relief valves shall be supplied with locked open isolating valves. Pressure relief valves
for operational failure shall have installed spares. Also PRV on fire case with Hydrocarbon service
shall have installed spare. LSTK Contractor shall take care of any additional requirement as per
guidelines of the process licensor. The set pressure of pressure relief valves shall be equal to the

design pressure of the equipment.
COLUMNS AND VESSELS:

Nozzle:
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a) Minimum size 3/4" (for S.S shall be 1 inch).
b) Nozzle rating according to once of connected piping for instrument min. Class 300 ANSI
rating.
10.2 Manhole:

10.3

104

10.5

a) Manhole size 24" (*)
b) Manhole installation for Tray Tower

For tray towers, manholes shall be provided at top, bottom, feed point and draw-off point of tower

and after each 20 trays or after every 15 m elevation distance, whichever is lesser as minimum.

(*) In case there is restriction for diameter, minimum 20" may be used.

Hand hole or Inspection hole:
a) Preferable Size 8 inches
b) Minimum Size 6 inches
Vent and Drain:

Vent and drain for vessels will normally be provided at the minimum length on overhead or bottom

line in accordance with the following table:

Volume or diameter of vessel (m® or | Vent diameter Drain diameter
mm) (inches) (inches)

V <75 or D <=4,500 2 2

75 <V <=220 3 3

4,500 < D <= 6,000

220 <V <=420o0r 4 4

D > 6,000

V > 420 6 4

Note: Vent and drain connections are not necessarily located on vessels.
All Columns shall have high efficiency demister for removal of moisture and entrainment.

Steam Out:

Steam out nozzles shall be sized as follows:
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Type of Application Nozzle Size (inches)
Drums and heat exchangers (when applicable) 2
Column diameter (m), D
a)D<=4 2
b)4<D<=5.5 3
c)D>55 4

10.6 STORAGE (CHEMICAL/ADDITIVES):
LSTK Contractor shall consider all facilities necessary for safe loading, unloading,
storage, transportation of chemical/ additives within the plant Battery limit during
Construction stage.

10.7 ISOLATION PHILOSOPHY
Isolation of equipment is required to allow equipment inspection for repair etc.
Consequently isolation philosophy should be closely linked with inspection and
maintenance philosophy. A step by step analysis of all the action required isolating,
depressurising and purge a system shall be carried out before establishing the system
/equipment isolation requirement. EPC contractor shall develop document to
demonstrate this requirement.
Control valves shall not be considered for equipment / system isolation. Control valves
shall be provided with block valve at both side of control valve & bypass valves.

10.8 DRAINING PHILOSOPHY

The proposed drainage systems shall be implemented, together with any relevant operational
procedures, should be, as a minimum to satisfy the following objectives:

e Meet statutory and regulatory discharge requirements.
¢ Drain minor spills and limit the potential and extent of hazards

The following general items shall apply to the design of the drain systems:

e All drains in hazard & toxic services shall discharge into closed drain systems. In addition to
the dedicated closed drain network, when applicable, all drains shall be equipped with a
drain to the open drain network through an open cup.

e The design of all piping shall seek to minimize high point pockets in liquid lines, and low
point pockets in vapour / condensate lines.
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Drain valves that are not hard piped to suitable collection system shall be fitted with a blind
flange or plug / weld cap in accordance with the applicable class.

Drain connections shall be connected at the lowest point to allow complete drainage of the

vessel.

For free draining line, sizing shall be based on velocity less than 1 m/s.

Velocities of less than 0.3 m/s shall be avoided in order to prevent a premature separation
and consequent accumulation of oil / sediment within the drainage network.

All battery limit utility connections shall be provided with isolation and associated vents /

drains.
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1 Instrument Accuracies
2 Instrument Process Connections
3 System Configuration

General Specifications

GSTD-0001 GENERAL SPECFICATION FOR ANALYSER SHELTER
GSTD-0002 REQUIREMENTS FOR ANALYSER SYSTEMS

GSTD-0003 GENERAL SPECIFICATION FOR STACK ANALYSER
GSTD-0004 GENERAL SPECIFICATIONS FOR ANALYSER SYSTEM
GSTD-0005 PROCESS STEAM ANALYSER

GSTD-0006 CALIBRATION GAS REQUIRMENT & UTILITY CONSUMPTION
GSTD-0007 GENERAL SPECIFICATIONS FOR MASS SPECTROMETER
GSTD-0120 GENERAL SPECIFICATION MOTORISED ACTUATOR
GSTD-0201 GENERAL SPECIFICATION FOR DCS & PLC SYSTEM
GSTD-0202 GENERAL SPECIFICATION FOR PLC SYSTEM

GSTD-0210 GENERAL SPECFICATION FOR MACHINE MONITORING SYSTEM
GSTD-9998 INSPECTION AND TEST REQUIREMENTS

1.0 INSTRUMENTATION AND CONTROLS
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2.0 SCOPE

21 This section outlines the general requirements and specifications for Instrumentation
and Control System for the project. The Instrumentation and Control System shall
consist of but not limited to the following:

a) Electronic micro-processor based Distributed Control System located in
Control Room.

b) SAFETY PLC (TMR/QMR/VMR) based Emergency Shutdown System.
c) All Field Instruments including control valves and safety valves.
d) Compressor Controls System (CCS)

CCS will continuously monitor and control centrifugal compressors through
performance control (including energy efficiency), remote adjustment of speed
set point and anti-surge protection. Moreover a CCS may be interfaced with a
Machine Monitoring Systems (MMS) for machinery protective functions and
with a Safety Instrumented System (SIS) for all safety and shutdown actions.

e) Analyser Systems with Analyser shelter (SS). Minimum one Analyser Shelter
for NITRIC ACID & AMMONIUM NITRATE PLANT depending on allowable
transportation time and other factors. Mass-spectrometer, if recommended by
Licensor can be used with its proven track record in India.

f) CCTV system as per attached specification in tender.

g) Operator training simulator (OTS) system (with all the hardware, software,
monitors and other accessories) shall be totally independent and separate
from the plant DCS/ESD system.

h) Fire and Gas System.

i) Suitable Clean Agent System as per NFPA 2001 shall be provided for Control
Rooms.

i) Gas Detectors
k) EPABX system including handsets.

) LOCAL AREA NETWORK (LAN) for Main Control Room.

FORM NO: 02-0000-0021 F2 REV3 All rights reserved
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2.2

Selected Instrument shall be latest & proven model with minimum one year proven
track record (PTR) in an hydrocarbon industry like Fertilizer, Refinery, Petrochemical,
Power Industry and Gas Processing Plant under similar process conditions for at least
4000 hrs from the bid opening date.

All equipments / instruments / system oriented items (with all its sub-systems) shall
be of field proven quality both with respect to design and materials. Prototype
instruments or instruments of an experimental nature shall not be offered or supplied.
In general, all the supplied items by supplier shall have a well proven performance
record of operating satisfactorily in an Fertilizer, hydrocarbon industry like Refinery,
Petrochemical or Gas Processing Plant, Power Industry for at least 4000 hrs (as
collaborated by user certificate).

PTR for field instruments shall be considered min for 4000 hours and PTR for System
oriented items like, DCS, PLC, MMS, Mass Spectrometer, and analyser shall be one
year.

Fire and Gas Detection system (FGS system), EPABX exchange, PA system
exchange, and LAN switch shall be housed in Control Room (CR).

Vendor to provide PTR for all the critical items like Control valves, Safety valves,
Control System, Analysers, Gas detectors, CCTV, cables, custody transfer
flowmeters, coriolis meter, transmitters, solid flow measurement devices

All Instrumentation items shall be procured as per Approved Vendor List. However,
for instrument items for which Vendor List is not available, LSTK contractor may
furnish a list of proposed vendors along with their references for supply of similar type
of Instrument/equipment. All proposed additional vendors shall have proven track
record and shall be subjected to owner’s/ consultant approval.

The Contractor’s scope for all the above facilities shall cover design, engineering,
procurement, installation, testing, calibration and commissioning etc. as detailed

below:
a) Preparation of general specification for Instruments.
b) Sizing of flow instruments, control valves, pressure relief valves etc., and

preparation of Technical data sheets for all Instruments.

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



wm; PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT | PNMM/PC288/E/003/P- |
PDIL\ BASED ON COAL GASIFICATION I/ SEC-5.2

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA) Document No. Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 6 OF 123

c) Invitation of offers, technical and commercial evaluation of offers and
placement of orders on final approval from the OWNER.

d) Preparation of engineering and construction documents like Functional
schematics, 1/O list for both DCS and ESD System, Logic diagrams for
interlocks as per ISA5.2 with functional descriptions, Configuration diagram,
Control room layout, Electrical load list, Cable schedule, Cable tray/trench
layout, Instrument air requirement, Nameplate schedule, JB schedule,
Instrument location layout, Electrical instrument signal interface, Instrument
index, Layout drawings, Loop diagrams, Primary and secondary sketches and
Bill of materials. Co-ordination with all instrumentation vendors and Package
vendors for obtaining sufficient information in the form of documents, drawings

for engineering and approval from OWNER.

e) Preparation of all engineering documents for DCS like Graphic schemes,
Instrument loop data base, Log formats and any other documents necessary
to carry out the system engineering of DCS and ESD. Co-ordination with DCS
and ESD vendor for system engineering, implementation, software testing,
supply and final commissioning and site acceptance tests. FAT and SAT is
included in the scope.

f) Preparation of specification for erection materials like cables, cable trays, pipe
& pipe fittings, air tubing, junction boxes, air distribution pots etc.

9) Site supervision of construction, erection, testing and commissioning activities

of field instrumentation and control room instrumentation activities.

h) Preparation of instrument scope for all package items like, pumps,

compressors, service boilers, etc.

In case of contradiction/conflict among documents, Bidder shall refer to Owner for
clarification. However, most stringent specification shall be followed with Owner’s
approval. Owner decision shall be considered as final.

2.3 Operating Staff Training

Operating courses include all aspects involved in operating the Control System from
operator interface. This shall include operation under normal and abnormal conditions

as may result from minor or major system malfunctions such that the trainee can take
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the appropriate remedial actions. The training shall include but not be limited to the
following:

Overview of the system
Control philosophy
User interfaces
Messages and alarms
Operator commands
Generation of reports

YV V V VYV V VYV VY

Predictable events and expected operator action

24 Engineering staff training

Software Design courses shall be provided which would train the Employer's
Maintenance and Design staff to be able to identify and remedy software faults,
upgrade and implement data and software changes, generate/develop new software
for the purpose of improving the system and production of revised or new displays.
The training shall include but not be limited to the following:

Overview of the system architecture, hardware and software
Software design and organisation

Database structure, generation and modification

Generation and modification of the VDU screen
Customisation of report/chart/graph format

YV V. V VYV VYV VY

Assembly, compilation, linking, editing, debugging, distributing, testing and
integration of program modules.

3.0 CONTROL PHILOSOPHY (GENERAL)

3.1 Design and installation of instrumentation shall comply with codes and
recommendations listed in item 5.0.

3.2 The Instrumentation shall be designed to provide stable and accurate plant control
ensuring safe plant operation and to facilitate plant maintenance, Control and
Monitoring. The operating interface to the process shall display units, presenting
overview, group and point displays as well as process graphics with live data. The
operator will manipulate all facilities through dedicated operator’s keyboard.
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3.3 All elements of the Control function (DCS) and Interlock function (ESD) are to be
completely separate and segregated. All Control functions are to be implemented in
DCS including non-critical interlocks like for Drives, small pumps etc and all critical
trips, safety, shutdown or plant trip logic functions are to be implemented in ESD.

The emergency shutdown system shall be implemented in dedicated SIL-3 PLC and
the regulatory control / monitoring in the controller sub-system of DCS including non-
critical interlocks like for Drives, small pumps etc.

Symbols of DCS, ESD system shall be totally separate.

3.4 Start and Stop function shall be from Local/DCS. Trip functions of Rotating
equipments are to be from ESD. Interlock functions are not to be initiated from DCS.
Interlock initiation shall be from ESD.

3.5 Each of the trip parameters shall have individual Process Override switch, which will
be used as Process Override Switch (POS) as well Maintenance Override Switch
(MOS). These shall be realized as soft touch target with confirmation dialogue box in
the DCS graphic and from DCS a dedicated Digital output via interface relay shall be
wired to ESD as a Digital Input for override purpose. The status of the POS/MOS from
the ESD, as read by ESD, may be communicated to Operator on DCS Operator
station via DCS-ESD software communication link. Irrespective of process licensor’s
recommendation, these override switches shall be provided for all trip input
parameters of ESD. This is applicable to each of the trip input parameter

Maintenance override switches (MOS) shall be soft type. One hardkey shall be
provided in Auxiliary console for the Activation of the MOS. Process override switches
(POS) shall be soft type.

3.6 All system/marshalling cabinets for DCS/ ESD/ PLC/ MMS/ ITCC/ Compressor
Controls System/ Antisurge Control/Speed Governor and their PCs shall be housed in
Control Room only.

3.7 Appropriate furniture including chairs, tables etc (Owners choice) of reputed make as
per specifications for Control Room and other places shall be provided by the bidder.
Chairs shall be high back with revolving type.

3.8 ESD shall be SIL-3 certified as per standard IEC 61508. All sensors / software
switches for 2 out of 3 voting system shall be triplicate for critical trips. If necessary,
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3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

Annunciator window for trip groups shall be provided for monitoring. Field switches
shall be avoided to the extent possible. All trips shall be manipulated via software
switches with inputs field transmitters for trip purposes and utilities packages.

Centralised Air Conditioning shall be provided for control room building.

MMS probes and proximeters, along with Condition monitoring monitor for all plants
shall be used for vibration monitoring of compressors, with LED/TFT displays
inclusive orbital analysis, key phasor output etc in the control room. Each machine
shall have separate racks and each rack shall have dual power supply alongwith dual
redundant serial communication with DCS. All radial and thrust bearings shall have
RTD, temperature monitors with 2002 trip facility. All monitors shall be located in
Control Room. All vibration, axial displacement and speed signals are connected with
DCS through hardwired.

There shall be Machine Monitoring monitor enterprise license with minimum 2
user/client license. VMS shall be required for machines with capacity greater than 1
MW/OEM or licensor recommended.

The alarm and shut-down system shall be fail safe type and utilising field contacts
that open in alarm conditions.

DCS-PLC communication is to be used only for transferring Status and Alarm signals
from PLC to DCS. No tripping parameters shall be interfaced through serial
communication and soft links. Transfer of data through serial link from DCS to PLC
and vice versa shall be used only for monitoring purpose and not for control & trip.

Fire and Gas (FGS) PLC: QMR/TMR/VMR PLC for FGS of the same type as the ESD
system as per ITB.

For Compressors, provision of SOE with 1 msec shall be there.

MMS/VMS: Two X-Y probes at each radial bearing and three axial displacement
probes at each thrust bearing (TMR implementation in the module for
tripping/shutdown) along with Condition Monitoring software and hardware shall be
required along with RTD, temperature element at Radial and thrust bearing with
temperature monitors with tripping facility.

Anti Surge Controller and Speed Governing System as per attached specification.
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3.18

3.19

3.19

3.20

3.21

3.22

3.23

3.24

3.25

HVAC in CR: Two separate DUCTS for console room and Cabinet Room should be
there with flow regulators to maintain different temperatures.

BPS for 24V DC shall be provided for each process controllers separately as per
segregation philosophy having redundant bus bar.

DIs/DOs from MCC to DCS/ESD shall be with relays only also IRC/IRP shall be
Separate for DI's & DO’s and Al's / AO’s. IRP/IRC shall be placed in MCC only.

Alarm and Annunciation System:

Annunciation system is used to indicate and sound alarm for any process
abnormality, trip/status change.

A Soft Annunciation window (24”) on aux console that clearly displays status of trip
alarms, bypasses, trip-groups, etc. with a first-up alarm shall be incorporated near the
DCS operator work stations. The operator shall also be informed of trip conditions by
means of a warning sound that differs from the audible signal from the DCS alarm
system. However operation of override switches to be included in operator action log.

If applicable, Speed Monitoring is required also for ID, FD Fan, Cooling Water Pumps,
etc. Their RPM indication and trip philosophy is required from control room.

There shall be panel segregation for various 1/0s meant for DCS and ESD system.
Also there shall be panel segregation for diff. type of 1/Os for DCS, ESD and other
control system.

All Servers shall have Raid-5 architecture as a minimum and Operator Station with a

minimum Raid-1 architecture.

Bidder shall provide one documentation node. Vendor shall be responsible to supply
completely engineered documentation node including necessary hardware of proper
size and the software necessary to meet the requirements of the node..

Following documents should be possible to be printed from the documentation node
as a minimum. Vendor shall indicate the capability of their offered system and shall

engineer the same as per Owner’s requirement

Bidder shall provide AIMS (Alarm Information Management System) as per details

mentioned elsewhere in tender.
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3.26

3.27

3.28

3.29

3.30

4.0

IAMS (Instrument Asset management System) shall be considered and provided by
contractor for all (SMART) analog signals to DCS and PLC as per latest standard
specification. All signals to DCS and PLC shall be SMART type with HART protocol.
The I/O cards for DCS shall be HART protocol compatible.

The minimum instrument accuracy shall be as defined in Annexure-1.
The MMS vendor/LSTK shall submit clause wise compliance of API 670 latest edition.

All field Instruments and control system throughout the complete plant to be designed
so as to maintain fewer inventories and have interchangeability at any time. Bidder to
submit detailed chart for spare parts interchangeability for instruments/control system.

Interfacing with DCS and Other systems at Control Room (CR)

All DCS, Control Systems, ESD/PLC system, All Analyser PLC/ Microprocessor
based system, Any Analyser system like Mass Spectrometer, CCTV, Fire and Gas
System PLC, Any Package PLC shall be connected to Main DCS and Other systems
at Control Room with suitable redundant interface using Optical Fibre Cables. If OPC
and Firewall is required for any of the interface the same shall be provided by the
LSTK Bidder with all the necessary hardware and software support.

Suitable graphics pages shall be built in main DCS for viewing these data. Suitable
hardware and software required for interface of these with main control system shall
be provided by the LSTK bidder.

BASIS OF DESIGN
General

Instrumentation for the proposed NITRIC ACID & AMMONIUM NITRATE PLANT is to
provide a highly reliable and comprehensive control and monitoring system. To
facilitate these well proven techniques shall be adopted for measurement and control.

In the event of any conflict between this specification, related standards and codes,
any other attachment to this package or process packages supplied by process
licensors, the contractor shall follow the following documents in the order of their
priority:

Instrument Design Philosophy Section 5.2
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General Standard specification attached

Licensor’'s recommendation

Statutory requirements and codes & standards

This document is prepared to cover the requirement that is not identified elsewhere.

Hence this document shall be considered in addition to other documents and shall be

read in conjunction.

In case of contradiction among documents, LSTK Contractor shall refer to

PMC/Owner for clarification. However the most stringent specification shall be

followed with PMC/Owner’s approval. Owner/PMC’s decision shall be considered as

final.

The following philosophy is to be adopted:

1.

The input transmitters and the Final control elements like control valves/On-off
Valves being used for Control functions (DCS) and Interlock functions (ESD)
shall be completely separate.

All control valves shall be provided with SMART valve positioner with valve
position signal feedback connected to DCS system by 4 to 20 mA analog
signal. It shall be HART compatible.

Universal HART Protocol with Latest Revision shall be used in all cases.

Wago/Weidmuller/Phoniex/Klippon make Panel Access. (Relay, Switch, Lamp,
Push Button), screwless terminals shall be used with single tier only.

P&F/MTL/Stahl Barrier/Isolator/Trip Amplifier shall be used for the entire Plant.

Speed Monitoring is required wherever VFD is used. Their RPM indication and
trip philosophy is required from control room.

For by product Ash/slag, (solid) flow measurement shall be provided, if
applicable.

For by product Sulphur, (solid) flow measurement shall be provided, If
applicable.
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9. All limit switches shall be Namur proximity sensor type.

10. Cable entry to control room, analyser shelter, substations shall be through
MCT blocks.

11. Entry into the Marshalling Panels in the control room shall be through bottom
mounted MCT blocks/Gland Plates.

12. Bidder shall provide MCT frame of SS316 material (alongwith multi-dia blocks
with peeling of arrangement and centre plug, with wedge, lubricant, stay plate.
Bidder shall provide at least 20% installed spares with multi-dia blocks with
peeling of arrangement and centre plug.

13. No head mounted temperature transmitters are to be used.
14. General Earthing & Instrument Earthing shall be provided separately..

15. No Direct Process Switches (Pressure/Level/ Flow/Temp.) shall be used.
However, if it's not possible to install transmitter for particular application
online pressure/level switches (float type) may be used if the need arise. This
shall be discussed during detail engineering on case to case basis.

16. Execution type for all field transmitters in hazardous/safe area shall be intrinsic
safe. Flame/ex. proof enclosures shall be provided where intrinsic
certifications are not available.

17. All field transmitters for pressure, d/p, level and flow shall be microprocessor
based (dual compartment) SMART transmitters with “UNIVERSAL HART”
protocol with latest revision. The transmitter selection shall be such that the
operating maximum upper limit shall be around 70% of the total measurement
range of the transmitter.

18. ‘HART" management / maintenance System (HMS) is required.

Hart maintenance/management system (HMS) shall be used for remote
calibration, configuration viewing/modifications, diagnostics &
performance monitoring of HART/ field instruments. At least one HMS

system shall be supplied.
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19. Redundant Bulk Power supply with diode arrangements shall be provided for
field instruments.

20. Irrespective of licensor recommendation and area classification, SIL Study
(SIL assessment study, validation/verification) has to be done for all plants
and recommendations to be implemented. HAZOP Study recommendation to
be implemented in PID.

21. Local / Remote Selection Switch
a. Local stop push button on LCS (local control station) shall be always
effective.
b. In Remote mode motor can be START / STOP from DCS
C. In LOCAL mode, both START and STOP shall be possible only from
LCS.
d. Auto / Manual selection shall be in DCS.

22. Trip solenoid valves shall be dual redundant, and configured and hooked up
properly in such a way that failure of one solenoid doesn’t initiate a false trip.
Trip solenoids shall be normally in energised condition and shall be de-
energised to initiate trip.

23. Air fail to open, close or Hold of any control valve shall be as per Licensors
document, to take care of process, plant and human safety. For Piston
actuators necessary air volume chambers and lock up relay shall be provided
to achieve the fail safe condition.

24, Inputs from thermocouples shall be provided with cold junction compensation
and downscale burns out feature for high temperature shut downs and vice
versa for low. Passive alarms shall warn about the burn-out.

25. Each hand held communicator (HHT) loaded with latest HART software shall
be provided with minimum of 1 GB removable, plug in type memory bank,
which can store a minimum of 1000 transmitters’ configuration data.

26. Hydrastep type level instruments shall be provided for level measurement in
high pressure boiler drums.
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27. Control room Floor level shall be 1.5 meter from the Finished floor Level.

28. All Analysers, GCs, Mass-Spectrometer shall be Ex-proof irrespective of area
of installation.

29. Internals of All Control Globe / Ball / Butterfly valves, On-off valves, MOV Ball,
MOV gate, MOV butterfly valves, MOV Check Valves, Pressure relief valves,
Thermal relief valves shall be minimum SS316 irrespective of licensor’s data
sheet.

30. All control valves / On—Off Valves / MOVs shall be flanged type.

31. Control valve/On-Off valve, pneumatic valve shall be designed for minimum 4
Kg/cm2 air pressure.

32. All Safety Valves / Thermal relief valves shall be flanged type only.

33. Thermocouples shall be duplex type.

34. Thermowell flange rating shall be 1 1/2” 300# SS316 minimum.

35. Temperature transmitter shall be used for both open loops & Closed loops.

36. Guided wave radar type instruments (SMART) shall normally be used for level
measurement,. Differential pressure transmitter (Capillary type) shall be used
for for services requiring purge or where liquid might boil in external portion.
Capillary type DPTs shall not be used in vacuum services. Internal displacer
type of level transmitters shall be not be used. Remote Seal PT/DPT shall be
with minimum 5 mtrs Capillary with SS armoured in PVC sheath of Protection
with DRIP RING and with Ball type lIsolation Valve. For Vessel/Equipment
requiring more than 5 m capillary electronic remote seal (ERS) shall be
provided.

37. Air distribution pots shall be of Stainless Steel. Inst. Impulse pipes for process
parameters shall be in accordance with piping specifications.

38. Main instrument air header and Branch header material : SS304

39. Main instrument air header shall be at least 2” (SS) minimum depending on
requirement. It shall have 1" minimum takeoff (SS) with ball type isolation
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valve (SS304) & further distribution for each instrument through separate 2"
SS line with 752" SS Ball valve single piece design with SS handle & with 6 mm
OD SS316 tubing.

40. All the instruments shall be SIL certified as follows:

. All Smart Positioners: SIL 2

All Partial Stroke Testing (PST) shall be implemented by SIL3
mechanism.

All Transmitters - SIL2

All Solenoids — SIL 3

All Gas Detectors — SIL2

All Relay — SIL 3

41. Hart Compatible gas-detectors to be provided.

42. Separate Tapping shall be used for each instrument coming for trip, control &
monitoring, local display.

43. Separate Sample handing system shall be used for each analyzer. Multi
Channel with stream selector can be used, provided the total system including
sample handling system shall be imported. Necessary sequence shall be
inbuilt in the analyzer for draining the condensate.

44, For double acting valve, air accumulator shall be used for achieving fail safe
operation.

45, Temperature, Pressure & Flow instruments provided in buried vessel shall be
located above ground level. IP 67 shall be provided if instruments are under
water.

46. System / Marshalling/ CCTV / Packages cabinet size shall be 2100 (H) X 1200
/ 800 (W) X 800 (D).

47. All field transmitters shall be separate dual Compartment Type.

48. For Monitoring & Control, separate nozzles/ takeoff shall be taken for all loops.
No More than 3 set of taps are allowed.

49. Smart positioner shall be considered for all Control Valves and the same shall
be connected to Hart Maintenance system. For high temperature services
remote feedback shall be used for the smart positioner.
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50. Valve signature software is required for all Control Valves.
51. For all Local panels rain cover to be provided.

52. For Analysers separate feeders to be directly taken from PDB. No sub-
branching allowed at any place.
53. In general separate junction boxes shall be used for the following:

a) 4-20 mA DC signals (IS)
b) 4-20 mA DC signals (non-1S)

c) Power supply to various instruments.
d) Gas Detectors
e) Vibration signals

f) Telephone System

54. Separate junction boxes shall be used for signals connected to PLC/ESD and
to DCS. No signal shall be shared between them in the field junction boxes.

55. Only metal tube Rotameter shall be considered. Glass tube Rotameter shall
not be used.

56. All Instrument Hookups shall be approved by owner/PMC..

57. Partial stoke testing shall be provided for shutdown valves. For shutdown
valves, Proximity type switches shall be provided for open & close status in
addition to Smart positioner.

Valve Vendor shall supply the complete testing assembly duly
tubed/piped/wired on a SS mounting plate thickness 3.2 mm suitable for 2”
pipe stanchion mounting. Standard pre designed rigidly mounted components
shall also be acceptable for PST assembly.

58. All Components in 2003 Trip Loop in ESD shutdown loop (Final control
element, logic solver, primary element) shall be SIL-3 compliant.

5.0 INSTRUMENTATION CODE AND PRACTICES

S.No. Description
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1 AGA-American Gas Association

11 Orifice Metering of Natural Gas and Other Related AGA Report Part-1
Hydrocarbon Fluids- Part 1: General Equations No-3
and Uncertainty Guidelines

1.2 AGA Report No. 7, Measurement of Natural Gas AGA Report No-7
by Turbine Meter

1.3  AGA Report No-9, of Gas by AGA Report No-9
Measurement
Multipath Ultrasonic Meters | =
2 ASME- American Society of Mechanlcal Englneers
21  Pipe Threads General Purpose (Inch) - B1.20.1

2.2 Pipe Flanges and Flanged Fittings: NPS 1/2 B 16.5
through NPS 24 Metric/ Inch Standard

2.3 Metallic Gaskets for pipe Flanges- Ring Joint, B 16.20
Spiral- wound and Jacketed
2.4  Valves-Flanged, Threaded and Welding End - ASME B 16.34

25 ASME Boiler and Pressure Vessel Code (BPVC), ASME BPVC-VIII-1

Section VIII, Division 1: Rules for Construction of

Pressure Vessels

2.6 Boiler and Pressure Vessel Code (BPVC), Section ASME BPVC-I
I: Rules for Construction of Power Boilers

Thermowells Performance Test Codes PTC 19.3TW :2016
~ Orifice Flanges . ASME B.16.36
3 ANSI/FCI-American National Standards

Institute/Fluid Control Institute

3.1 Control Valve Seat Leakage FCI70-2
4 | API-American Petroleum Institute

Manual on Installation of refinery Instruments Part PI-RP-550

and Control System

41 Part-l Sizing and Selection - APISTD 520
__Part-ll Installation _APIRP 520

4.2 Guide for Pressure Relieving and Depressurising APISTD 521
Systems- Petroleum Petrochemical and natural

gas industries-Pressure relieving and
Depressurising Systems
4.3 | Flanged Steel Pressure Relief Valves | APISTD 526
‘4.4 - SeatTightness of Pressure Relief Valves ¢ APISTD 527
4.5  Manual of Petroleum Measurement Standards - API MPMS
. Vocabulary . API MPMS 1-Vocabulary
~ Proving Systems  API MPMS 4 Chapter-4
| . Metering . API MPMS 5 Chapter-5
4.6 Process Measurement Instrumentation- Part | - APIRP 551
Process Control and Instrumentation
4.7 Transmission Systems APIRP 552
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48 Venting Atmosphere and Low Pressure Storage "API2000
Tanks
4.9 Fire test for quarter turn valves and valves API1 607
equipped with Non-metallic seats
410 Metal Ball Valves API 608
— Flanged,
Threaded and welding ends
4.11 . Valve Inspection & tests API1 598
4.12  Specifications for Fire Test of valves AP 6FA
5 BS-British Standards
5.1 Multi-Element Metallic Cables Used in Analogue and . BS EN 50288-7
Digital Communication and Control- Part 7:
Sectional Specification for Instrumentation and
Control Cables
6 EN-European Standards
6.1 Metallic materials- Types of inspection documents BS EN 10204:2004
6.2 Dial Thermometer EN-13190
6.3 Conductor of Insulated Cables EN 60228
7 IEC-International Electrotechnical Commission
71 Explosive Atmosphere-Part 0: Equipment- General IEC 60079-0
Requirements
7.2 Intrinsic safety code and practice IEC 79.11/
7.3 International Boiler Regulation IEC-79.14
7.4 Electrical Insulation - Thermal Evaluation and IEC 60085
Designation
7.5 Tests on Electric and Optical Fiber Cables under IEC 60332-1-1
Fire Conditions - Part 1-1: Test for Vertical Flame
Propagation for a Single Insulated Wire or Cable-
Apparatus
7.6 Degree of protection provided by enclosures.(IP IEC 60529
code)
7.7 Industrial Process Control Valves - Part 2-1: Flow IEC 60534-2-1
Capacity - Sizing Equations for Fluid Flow Under
Installed Conditions
7.8 Industrial Process Control Valves- Part 2: Flow IEC 60534-2-3
Capacity - Section Three - Test Procedures

FORM NO: 02-0000-0021 F2 REV3

All rights reserved




o

o PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT | PNMM/PC288/E/003/P- 0
PDIL\ BASED ON COAL GASIFICATION I/ SEC-5.2
PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA) Document No. Rev
DESIGN PHILOSOPY-INSTRUMENTATION
Sheet 20 OF 123
7.9 Industrial Process Control Valves - Part 2-4: Flow IEC 60534-2-4
Capacity - Inherent Flow Characteristics and
Rangeability
7.10 - Industrial Process Control Valves - Part 2-5: Flow IEC 60534-2-5
Capacity - Sizing Equations for Fluid Flow Through
Multistage Control Valve with Interstage Recovery
7.11  Thermocouple Tolerances IEC 60584-2
712 Industrial Platinum Resistance Thermometers and IEC 60751
Platinum Temperature Sensors
7.13  Electromagnetic Compatibility (EMC) - Part 4: IEC 61000-4
Testing and Measurement Techniques Set
(Contains 30 sections)
7.14 - Functional Safety of Electrical/ Electronic/ IEC-61508
Programmable Electronic Safety related system
7.11  Testing of Fire Resistant Cables IEC 60331
7.12 . Functional Safety-Safety Instrumented Systems IEC 61511
For The Process Industry Sector
7.13 | Security for Industrial Automation and Control IEC 62443
Systems
7.14  Electric and optical fibre cables-test methods for IEC 60811-201
non-metallic materials-Part 201: General tests-
Measurement of insulation thickness
7.15 . Electrical Installation of Cables IEC 60092
7.16 : Test on Gases Evolved during Combustion of IEC 60754
materials from Cables- Part-1,2
8 IS-Indian Standard
8.1 PVC insulated (heavy duty) electric cables working 1S-1554
Part | -voltage up to and including 1100V
8.2 Specification of Thermal Evaluation and 1S-1271
Classification of Electrical Insulation
8.3 Specification for pressure and vacuum gauges 1S-3624
8.4 PVC insulation and sheath of electric cables. 1S-5831
8.5 Specifications for Thermocouples IS-7358
8.6 Thermocouple compensating cables. 1S-8784
8.7 Mild Steel wires, formed wires and tapes for IS 3975
armouring of cables
8.8 Elastomeric insulation and sheath of electric cables IS 6380
8.9 Cross-Linked Polyethylene insulated PVC IS 7098
sheathed cables
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Differential Devices- Part 1: Orifice Plates,

570 T Wiothod of et T cabins T T R —
9 ISA-International Society of Automation.
9.1 Binary logic diagrams for process operations ISA 5.2 (1976) (R1992)
9.2 ISA 7.0.01 Quality Standard for Instrument Air ISA 7.0.01
9.3 Standards related to control valves ISA-75.xx
94 Instrumentation Symbols & Identiification ISA 5.1
9.5 Instrumentation Loop Diagrams ISA5.4
9.6 Annunciator Sequence & Specifications ISA S18.1
9.7 Environmental conditions for Process ISA-S71.01
measurement & control systems - Temperature &
Humidity
9.8 Environmental conditions for Process measurement - ISA-S71.04
& control systems - Airborne Contaminants
9.9 Hardware Testing of Digital Process Computers ISA-RP-55.1
(Codes of Practice for Testing Computer Based
Systems)
9.10 Binary Logic Diagrams for Process Operation ISA S-5.2
9.11 | Graphic Symbols for Distributed Control/Shared ISAS-53
Display Instrumentation, Logic and Computer
Symbols
9.12 , " ANSI/ ISA S71.04
Environmental conditions
9.13 . Control Valve Equations ANSI/ ISA S75.01
9.14 - Control Valve Procedure Capacity Test ANSI/ ISA S75.02
9.15 = Face-to-Face Dimensions for Flanged Globe Style ANSI/ ISA S75.03
Control Valve Bodies
916 Control Valve sizing ISA-S 75.01
9.17 Instrumentation specification formats ISA-S20
10 ISO - International Organisation for Standardization
10.1  Measurement of Fluid Flow by Means of Pressure ISO 5167-1
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Nozzles and Venturi Tubes Inserted in Circular
Cross-Section Conduits Running Full e
- 10.2 Measurement of Fluid Flow in Circular Cross- ISO 5167-2 '
Section Conduits Running Full Using Pressure
_ Differential Devices - Part 2: Orifice Plates
- 10.3  Measurement of Fluid Flow in Circular Cross- - 1SO 5167-3
- Section Conduits Running Full Using Pressure
~ Differential Devices - Part 3: Nozzles and Venturi
- Nozzles
110.4 Measurement of Fluid Flow in Circular Cross- ISO 5167-4
Section Conduits Running Full Using Pressure
| . Differential Devices - Part 4: Venturitube i
10.5  Testing of valves-Fire type-testing requirements ISO 10497
10.6 _ Industrial Valves-Measurement, test, and ISO 15848
qualification procedure for fugitive emission
11 Enclosures for Industrial control and systems. ICS-6
12 NFPA-National Fire Protection Association
12.1  Purged and pressurized enclosures for electrical NFPA-496
equipment.
12.2 Ed. Firing system NFPA 852007
12.3  Classification of hazardous area NFPA 70-1984 Art 500 Vol.6

6.0

6.1

13

Standard Material Requirements - Sulfide Stress
Cracking- resistant Metallic Materials for Qil field

Equipment

| NACE MR0175 (95)

14

Oil Industry Safety Directorate

" 0ISD

15

Occupational Safety and Health Authority

OSHA

HAZARDOUUS AREA CLASSIFICATION & ELECTRICAL EXECUTION

Irrespective of area classification, the execution of instrumentation shall be as per

area Zone 2, group IIC, T6, EExia and Protection:

Electrical / Electronic instruments IP 67
Sensors; RTD, T/C, etc. IP 67
Local Gauges; PG, etc. IP 67
Pneumatic instruments IP 67
Solenoid valves IP 67

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



(3]

G2
PDIL

PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT
BASED ON COAL GASIFICATION

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA)

PNMM/PC288/E/003/P-
I/ SEC-5.2

Document No.

Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 23 OF 123

6.2

7.0

Local Panel / Skid Mounted Panels IP 65

EMC compatibility and electrical safety as per latest IEC standard.

Electrical instrument equipment shall be designed for and supplied as intrinsic safe
certified. Analysers, Gas detectors, solenoid valves and other equipment that cannot
be classified intrinsic safe shall be ex-proof in accordance with the above mentioned
electrical specification.

Certification for installation in hazardous areas in accordance with IEC 60079 series

is shown below:

Transmitters, positioners, I/P converters, etc.: EEx ia [IC T6

Switches: EExde lIC T6
Analysers and Panels: EExp lIC T6

solenoid valve EExia lIC T6

Junction Boxes and Cable Glands: EExdIIC T6

ELECTRICAL SUPPLY

The electrical supply will be as follows:

Distributed Control System, trip system,

and Control Room Instruments 1230V AC
Solenoid Valves 124V D.C
Local Panels 1230V AC/24V D.C

Local lllumination, equipment for air

conditioning, space heaters, ventilation of

Local panels and similar purposes : 230 VAC
Field-mounted Transmitters and switches : 24V D.C. intrinsic safe
Safety Circuits 1230 VAC

The 230 V AC supply will be an uninterrupted power supply (UPS) of 230V +/- 10%,
50Hz +/- 3%.

Where 24V DC is needed, it will be generated by a local rectifier units, which will be
part of the instrumentation supply. The power supply to these units shall be taken
from the UPS.
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8.0

8.1

Wherever 24V DC are used for Safety Circuits, the rectifier units shall be duplicated
and with high reliability and form a part of ESD vendor. Redundant 24V D.C. power
supply shall be powered from two different sources of UPS.

Instrument Earthing shall be separate from Electrical Earth. There shall be minimum 3
separate earth pits for System, Panel /power / Intrinsic safe and non intrinsic safe
signals with different cable color codes. All earth shall be less than 2 Ohm or OEM
specific, if better.

The size of earthing Cable from control room to earth pit shall be min. 50 sq.mm and
should be routed in proper HDPE conduit, outside the control room building. All above
instrument earth pits shall be separate from Electrical earth pits and must have
separate color identification from electrical earth.

Two separate AC distribution board (Dual ACDB) fed from parallel redundant UPS are
essential for Instrumentation power distribution system for the improved reliability.
Each DCS/ESD ACDB shall be fed from redundant UPS feeders & shall have with
static switch for change over automatically without power interruption in case of any
incomer failure.

UPS supplies shall not be used for utilities supplies cooling fans, panel/cabinet
lighting etc. A separate non-UPS supply shall be used for the same.

A summary of all critical UPS alarms shall necessarily provided in DCS and hardwired

annunciation in control room or any manned location.

Only copper cables & tin-plated copper lugs shall be considered for instrumentation
power distribution system.

UPS battery back-up shall be as per Electrical specification for UPS system. .

Protection coordination with respect to fuse/MCB ratings from the supply source
ACDB/DCDB to downstream distribution panels shall be thoroughly studied by the
system designers/OEM and documented as a part of the system documentation and
be implemented accordingly.

FIELD INSTRUMENTS

Analyser
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The Analysers used for analysing the components in the process stream in the Plant
will mainly be:

Infrared Analysers / FTIR CH4, NH3, CO, CO2, NOx,SOx non

destructive type

Thermal Conductivity : H2

Zirconium Oxide : 02 in flue gas
Chemiluminiscence : Nox in flue gas

UV pulse flourescent/NDIR H2S, SO2 in flue gas
Paramagnetic/ : 02 in air

Zirconium oxide
NDUV / TDLS : NH3

In general CPCB guidelines, 2018 or latest edition to be followed. CEMS must have
flow (velocity) measurement device installed.

All gas analysers shall be housed in pressurised shelter(s) conforming to Namur
recommendations. Purge type analysers for all flammable gases shall be specifically
certified for execution class of hazardous area besides the purge unit. Purging
medium shall be nitrogen. LEL gas detectors shall be provided to detect leakage of
gases in the purge line in each shelter. The shelters shall be pressurised through
cooled air in summer and steam coil shall be provided in the duct to have warm air
during winter through HVAC unit. All electrical apparatus related to the analyser
shelter shall be flame proof conforming to the area classification. The gas sample
conditioning unit shall be installed outside the shelter.

All liquid analysers shall be of intrinsic safe design suitable for execution class
specified for the area. Liquid Analyser, sampling conditioning unit and other
accessories shall be mounted on a rack suitable for field mounting. pH, conductivity
shall be installed preferably in a bypass line to facilitate maintenance of the analyser.
All liquid Analysers shall be smart with HART protocol and shall be configurable with
HART hand held configurator.

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



(2

G2
PDIL

PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT
BASED ON COAL GASIFICATION

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA)

PNMM/PC288/E/003/P-
I/ SEC-5.2

Document No.

Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 26 OF 123

All Analysers shall be micro-processor based in general and shall be capable of
providing detail diagnostic alarms, messages to help maintenance personnel.
Analysers shall have manual/auto calibration facility.

Self diagnostic routines and calibration functions shall be provided as standard. The
Bidder shall supply details of self diagnostic routines and calibration functions
including calibration intervals. Auto calibration facility is required for Analyser.
Calibration gas cylinder supplied during FAT. The Analysers shall use tried and field
tested analysis technology.

Analysers shall generally be single stream. Multi stream Analyser applications shall
be supplied where process requirements specify.

The Analyser range shall be as detailed on the relevant data sheet, the operating
point will normally be at the midpoint of the span. The Analyser range shall be
changeable without having alteration in the field hardware.

For each Analyser the Bidder shall specify the time required for the sample analysis..

Additionally, Analysers should have provision of Ethernet (preferred) or Modbus
RS485, 2 way communication ports to connect serially with plant-wide Analyser
Management System (AMS). If a particular Analyser is not having Ethernet/Modbus
communication facility then shall have dual analog output (4-20 mA) for each
component being measured. All parameters of the Analyser shall be available through
the serial port.

Each Analyser shall have local configuration and indication facilities. Local panel
display shall be provided where the individual indication is not available on the
Analyser. The configuration facilities shall be accessible without removing Analyser
covers etc.

Each Analyser shall have as a minimum following alarm outputs wherever possible:
e Sample flow low
e Carrier Gas flow low
e Loss of purge or purge failure

e Analyser Fault
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This shall be in the form of volt free contacts, , rated as a minimum 24 V DC 500mA
and suitable for |.S use.

Bidder shall ensure that if an unsafe condition occurs e.g. loss of carrier gas, the
Analyser shall, if required, “trip” to a safe state and an appropriate alarm be initiated.

Bidder shall detail all equipment that cannot be field mounted. The detail shall include
full drawings giving as a minimum, size, weight, mounting details, termination details,

power supplies required and allowable environmental conditions.

In general, the sample analysis cycle time shall be limited to three(3) minutes for
control applications and five(5) minutes for monitoring applications unless otherwise
specified in the data sheet.

All consumables including buffers, calibration gases, reagents, filters, probes, tapes,
desiccants etc. shall be supplied for 2 year period on a deferred delivery basis as
approved by Owner.

For all IR/ NDIR/ UV based analysers, Calibration Cuvettes shall be used in place of
calibration gas cylinders.

All Analysers including stack analysers shall be placed in the analyser shelter only.
SOx and NOx analyser shall be located in analyser shelter.

ADSU shall be as per GSTD-0003. It shall have latest Console PCs with 24” TFT,
COLOR, LED, one in shelter and one located in control room as per GSTD-0003.

Analyzers for all stacks shall be supplied as per CPCB latest guidelines and shall
comply with CPCB/STATE POLLUTION BOARD requirement (whichever is more
stringent to be followed parameter wise). Connectivity of these analyzers with CPCB/
STATE POLLUTION BOARD portal shall be in bidder's scope. Bidder shall supply
required hardware and software for connecting these analyzers to the CPCB/PPCB
portal with min. 20% spare points for future use. Analyzer shall have RS485/ Ethernet
/ Modbus connectivity.

Analyzers for fugitive emission of Hydrocarbon (HC) / VOC & Benzene at periodicity
as per the Fugitive emission standards shall be in bidder’s scope.
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Service, Accuracy, repeatability, Span & Zero drift speed of response Analyser’s

performance quality shall be in line with the following as a minimum:

Service | Accuracy repeatability Span & Zero drift | speed of response

CH4 | +/-2% F.S | +/-1% F.S. | +/-0.5% F.S | +/-<than 5 S for infrared 63% of
reading

NH3 | +-2% F.S | +-1% F.S. | +/-0.5% F.S | +/-<than 5 S for infrared 63% of
reading

CO2 | +/-2% F.S |+/-1% F.S. | +/-0.5% F.S | +/-<than 5 S for infrared 63% of
reading

02 +-2% F.S | +-1% F.S. | +/-0.5% F.S | +/-<than 10 S for zirconia 63% of
reading

02 +-2% F.S | +/-2% F.S. | +/-1%F.S +/-<than 20 S for paramagnetic
63% of reading

H2 +/-2% F.S | +-2% F.S. | +/-1%F.S t+/-<than 20 S for thermal
conductivity 63% of reading

SO2 | +/-2% F.S | +/-2% F.S. | +/-2%F.S +/-<than 20 S for ultraviolet 63%
of reading

Nox +-2% F.S | +-2% F.S. | +/-1% F.S +/-<than 20 S for
chemiluminecent 63% of reading

S.G +-2% F.S | +-1% F.S. | +/-0.5% F.S +/-<than 5S for 90% of
reading

If Mass spectrometer is considered as per licensor recommendation, then a dedicated

laptop for programming of Mass-spectrometer shall be provided along with required

software/cable. The lap top shall be with latest Intel hardware, OS and MS office

software at the time of supply

Analyser Shelter

Number of analyser shelter, location of analyzer shelters and number of analysers
along with no. of analyzers installed in each of these shelters shall be decided based

upon:

i) Allowable transportation time for each sample.

i) Available space requirement for analyzer shelter room.

iii) Accessibility with respect to approaches & obstructions.

iv) Space required for equipment maintenance and calibration.

V) Proving the analyzers as per process requirements specified by process

licensor.

In no case, the transportation time should exceed the recommended figures indicated

by licensor in the Process package. In case no value is indicated the transportation

time should be considered less than one minute.
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Outside Area Classification EX. PROOF ZONE-2 GR IIC T6
Inside Area Classification EX. PROOF ZONE-1 GRIIC T6

The LSTK contractor shall house the process analyzers and other analyzers
(Control units) in analyser shelter. The construction of each analyzer house
shall be prefabricated in press-formed stainless steel sheet. The materials of
construction shall have a fire resistance of two hours minimum in accordance
with UL 555 and NFPA Standard 90A.

HVAC system shall be dual type without any shared components. One shall
be working and other standby.

Analyser shelter shall have complete redundant air conditioning, venting,
heating and/or house pressurization system.

The analyzer house size shall take into consideration the size of each
analyzer plus an allowance for 20% spare on both inside and outside walls for
future analyzer and sample conditioning systems.

Shelters shall be equipped with all safety measures like panic bar at the doors,
Emergency alarm push buttons, LEL gas (hydrocarbon) detectors, Fire
detection system, warning panels, Fire extinguishers, wash basin etc.

A PLC shall be provided to execute safety logics. PLC shall have redundant
CPU. PLC shall be mounted in Ex-proof enclosure. PLC fault shall be
annunciated

Each analyzer house shall have common fresh air intake via a stack mounted
on the analyzer house roof. These stacks shall be provided with a rain hood
and a mesh to prevent entry of birds etc. also adds tie bars for support of
stack. The air shall be drawn from a non-hazardous area and the air intake
location shall be at least 1 meter outside the hazardous area. The design of
the intake tray and the diameter and length shall be sized by Seller so as to
limit the air velocity inside the traying to a maximum of 8m/second. The intake
stack shall have filters 5 microns down to 99% efficiency, fire dampers and
louvers

Cable Entry into Analyser shelter shall be through MCT blocks.

One Analyser PLC for each Analyser shelter shall be provided with redundant
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connectivity to CR.
o If more than 1 analyser shelters are coming then CDSU shall be considered in

8.2

8.2.1

8.2.2

Control room.
Flow Instruments
Flow Transmitters

The signal transmitter shall normally be a 2-wire system and shall be capable of
delivering rated current into external load of at least 600 ohms when powered with
24V D.C. Protection against short circuit and reverse voltage shall be provided.
Bodies shall normally be in die cast Aluminium with corroision resistant paintwith
SS316 internals. Integral 3- valve manifold shall be used for mounting transmitters on
manifold for ease of maintenance. Material of manifold in general shall be SS316 but
may vary depending upon service. Digital output indication shall be preferable on the
integral output meter with the transmitter. All flow transmitters shall have sq.root

extraction function.

Pressure elements in austenitic stainless steel is a requirement in hydrogen services.
The transmitter shall be furnished with an output meter or gauge with a sqrt scale.
Smart type transmitters will be used with Hart V protocol. Process connection size
shall be 1/2” NPT through oval flanges.

All field transmitters shall be 2 wire type, 24 Volt DC, SMART with HART protocol,
and shall be equipped with Local LCD type digital indicator. 2” pipe mounting, SS304
MOC brackets, Accuracy as per Annexure-1, Rangeability 1:100, Local Display
configurable, SS MOC, Double Compression SS cable glands, EExib 1IC/T6, IP67,
Wetted MOC SS316L, SS316 MOC Manifold, Housing die cast Aluminium with
corroision resistant paint, Universal Hart Protocol with Latest Revision is required.

Rotameter

Rotameter or variable area meters may be used in pipe sizes from 1 1/2” and smaller.
The meter shall be selected for normal flow at 50 to 60% of the span. In applications
with toxic or inflammable fluids, glass tubes must not be used except for low pressure
analyser sample flows. They may be used for severe corrosive services and of fluid of
high viscosity. The metal tube meters shall be of stainless steel, PTFE lined or any
other suitable lining for the service. The Indicator assembly shall be magnetically
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9.0

9.1

coupled and mounted with Rotameter body. Transmitters or Indicators on float
extension are not recommended except for cryogenic services. The switch assembly
shall be of proximity type.

All Rotameter shall be metal tube type with transmitter.

The rotameter transmitters shall have 4-20 mA output at 24V D.C. power on two wire
system.

PRIMARY DIFFERENTIAL PRODUCERS
Orifice Plates

Orifice plates of the square edged concentric type shall be specified except where
unsatisfactory for the application. The maximum ratio of orifice to inside pipe diameter
of 0.70 and minimum ratio of 0.25.

Orifice plates dimensions and calculations shall be in accordance with ISO 5167-
latest edition

The flow range shall be selected such that normal flow rates are between 50% and
70% of the flow upper range value.

Material of construction of orifice plate shall be 316 SS except where this material is
unsuitable for the service because of corrosion or erosion considerations, in which
case an alloy shall be chosen whose corrosion allowance is equal to or better than
line material. Orifice plates dimensions, finishing, flatness, tolerances for dimensions
and identification information shall be in accordance with ISO standard. Orifice plate
shall be provided with tab handle, which is welded on the orifice plate and engraved
with following information on the upstream of the tab handle:

- UPSTREAM or UP

- Instrument tag number

- Orifice diameter

- NPS (Nominal Pipe Size) and ANSI flange class
- Material of the orifice plate

- DP range & Meter ( Flow) range

The tab shall also be in line with the Drain or Vent hole and shall indicate the direction
of flow.
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9.1.1

9.2

BIDDER shall submit the sizing calculations for orifice plates for review.

Pressure drop for orifice sizing shall generally be selected among the following
values: 125, 250, 500, 625, 1250, 2500, 5000 and 10000 mm H20O with standard
selection at 2500 mmH20.

Orifice plates shall be installed on horizontal lines when practical. Vertical meter runs
may be used for down flow of vapour and up flow of liquids.

Differential ranges for all liquid flow meters shall not exceed 5000 mm water. Typical

ranges for gas, steam or vapor meters are as follows:

Static Pressure Diff. Range
(in Kg/Cm2g) (in mmwc)
0.35t0 2.5 500-1200

26to6 1250-2500
Above 6 2500-5000

Orifice bore with diameter less than 0.125” shall be avoided.

Flange taps orifice shall generally be used for line sizes 2” to and including 18”.
Above 187line size, D and D/2 taps shall be used. Integral Orifice assembly with
transmitter shall be used for line size 1 1/2 “or below (as per standard BS-1042)

Orifice assembly shall be provided with two sets of “Flange Taps” located in
accordance with latest AGA standards. The orifice assembly shall be provided with
jack screw for removal of orifice plate. In case of 2 out of 3 logic requirement, three
transmitters shall be used. In such case six set of taps shall be provided in orifice
assembly. Instrument tapping connections shall be 1/2’"NPT (F).

Orifice flanges shall be in accordance with the ANSI B16.36, ANSI B16.36a and
applicable piping specification. The minimum pressure rating of flanges shall be ANSI
300 Ibs.

Flanges larger than 3" shall have a pair of jack-screws. The mating flanged shall be
aligned in such a way that jack-screws will be diametrically opposite.

Nozzles

ISA 1932 Nozzles may be used in high and medium pressure steam and BFW piping.
Materials for nozzle element shall normally be AISI 316 steel unless special materials
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9.3

9.4

9.5

10.0

10.1

10.2

are required for the service. Dimensions and calculations shall be in accordance with
ISO 5167-latest edition. Generally branch pipe is required with the nozzle the same
shall be machined from higher schedule pipe than the one used for the service or
forged branch pipe shall be used if higher schedule pipe is not available. The branch
pipe bore shall be same as that of nozzle ID and shall have mirror finish.

Venturi Tubes

Venturi Tubes or nozzles as per ISO 5167-latest edition or similar type elements may
be used to measure the flow of low pressure gases or liquids where loss of pressure

is an important consideration.
Pitot Elements

Pitot Elements of the averaging type may be used where high accuracy is not
required or the pipe diameter is too large for acceptable orifice plate design. Use of
annubars shall be limited to combustion air, flue gas raw water and fresh water
services unless specifically indicated. The annubars shall be extraction type with ball
valves and pipe fittings required for installation. The connection size shall be 1 1/2”
NPT. For rating 1500# and above the process connection size shall be 2” flanged.

Local Flow Indicator

Motion balance (Barton cell type) type differential pressure indicator shall be used for
local flow indication. Body and internals shall be of 316 SS. Process connection shall
be 1/2” NPT (F). 3-valve manifold with 1/2” NPT connection shall be used with the

meter.
OTHER FLOW METERS
Mass Flowmeter

Coriolis type mass flow meter with local digital display of flow shall be used to
measure the process flow where high accuracy is required. The sensing element shall
be straight/U-tube, matl. 316 in general.For custody transfer applications all mass
flowmeters shall be wet calibrated from certified NABL laboratory.

Vortex Meter

Vortex shedding meters may be used for wide range of flows for gases and liquids.
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The measured flow shall be temperature compensated.

Insertion type vortex meter may be used in utility services for line size more than 6”
inplace of Pitot /Annubar/Pitot venturi tubes.

10.3 Ultrasonic Flowmeter

Ultrasonic flow meters (non- insertion probes preferred) based on the “time-of-flight”
method shall be used. Meters based on the “Doppler” principle are less accurate and
shall not be used. Ultrasonic flow meters shall be considered for large turn downs and
where pressure drop is not permitted. Upstream and downstream straight lengths
shall be as per applicable standard.

For all gas services flow meters, either being used as custody transfers, Flare flow
measurement, Guarantee flow measurement purposes or for mass balance purpose,
shall be 5—path, non-insertion probe type Ultrasonic flow meters based on Time-to-
Flight measuring principle, having total RMS accuracy of +/-0.25% or better.

For flare, Ultrasonic insertion type 1 path, with accuracy of 2% and for Cooling
water, Ultrasonic flowmeter (Clamp-on) with accuracy of 0.5% to be used.

10.4 Electro-Magnetic Flowmeter

Electromagnetic flowmeter shall be used for the measurement of flow with high
accuracy for highly viscous and corrosive services. For custody transfer applications
all electro-magetic flowmeters shall be wet calibrated from certified NABL laboratory.

10.5 Solid Flow Measurement

For measurement of Feedstock (Coal/ Petcoke/ Flaxant), solid flow measurement with
microwave type shall be provided.

11.0 LEVEL INSTRUMENTS
11.1 External Displacement

Displacer type level instrument shall be avoided and guided wave radar type or
remote diaphragm seal DP shall be used in their place if suitable to process condition.

If unavoidable External displacement type instruments shall generally be used for
small spans only, in specific cases it may be used upto a range of 84”. The cage
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material shall normally be forged material conforming to the service requirements.
Where the vessels are of alloy steel construction, the body material shall be
equivalent or of a better material. The displacer shall be in stainless steel and the
torque tube in inconel. If LVDT type transmitter in place of torque tube is selected
then the range spring of such transmitters shall be Inconel and cannot be used for
temp. more than 330 degree C. Process connections shall normally be 2” flanged with
side-side connections.

For high temperature as well as low temperature and cryogenic services, torque tube
heat insulation extension or torque tube extensions shall be applied. Radiation fins or
extensions shall be used for temperature above 200 degree C or below zero degree
Centigrade.

Guided Wave Radar/Non Contact Type Radar

Radar Level Transmitter shall be based on “Time Domain Reflectometry (TDR)".
Radar Level transmitter shall be applicable for liquids or slurries, hydrocarbons too
water- based media. In absence of dielectric constant for the process fluid, Bidder
shall confirm the suitability of radar Level Transmitter for such applications and Bidder
shall suggest the suitable model for the same. Bidder shall suggest the suitable
model for Interface applications like oil on water, Hydrocarbon on water, etc.
Electronics shall be capable of measuring upper liquid and interface level
simultaneously. Selection shall be available for analog output signal from level
transmitter corresponding to upper liquid or Interface. Process connections shall
normally be 2" flanged with side-side connections. Process connection for top
mounted Radar shall be 4” flanged.Still well shall be provided for all Radars level
instruments. Material of wetted parts/sensor/Horn  shall be SS 316 min or
better as demanded by the process conditions. Chamber material shall be SS316
min. To avoid touching of probe to still well inside wall, centering disc or
weight shall be provided at probe end. Material of centring disc or weight
shall be SS 316 as a minimum or superior material. Grade level indicators shall
be provided wherever Radar LT Display is not readable from grade. The
transmitter shall have overfill protection as per WHG-19 standard. For solid

measurements high frequency type Radar shall be used.
Boiler Drum Level Measurement

For drum level, following minimum measurements are envisaged:
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12.0

12.1

(a) Bi colour/Magnetic Drum level gauge on both sides of drum.

(b) 3 Nos. differential pressure type drum level transmitters from 3 separate
nozzles for (2003) trip signals.

(c) Hydra-step type (electric resistivity type) level instruments with both local
indication and remote indication at CR/DCS shall be provided for drum level of
steam drum. These shall be in addition to conventional level measuring

instruments in compliance to IBR requirement.

All Instruments shall be spaced equidistance on the drum and shall cover maximum
operating range of drum.

All level instruments shall be provided with same centre to centre distances.

For boiler drum applications special approval of IBR has to be taken for level

instruments
LEVEL GAUGE GLASS
Gauge Glasses

Glass gauges shall be avoided and magnetic type level gauges shall be used if
suitable to process condition. If unavoidable Gauge Glasses shall normally be reflex
type for all process services, except for boiler drums bicolour types shall be used, and
in corrosive services. Where transparent gauges with glass protection and
illuminators shall be used, Illuminators shall be explosion-proof in hazardous areas.
Gauge glass columns will not exceed 1500 mm.

Transparent type gauge glasses (double glass) will be used for services in which a
level may not be distinguishable, such as interface services, between different liquids,
where mica shields are required and fluids of high viscosity or high solid content.

Level gauges shall be supplied with a pair of off-set shut off valves with ball check.

For cold services where temperature is below 0 deg C a non-frosting gauge will be
used.

Glass tube level gauges shall be avoided.

Permanent platform shall be provided for level gauge above the height of 1.5m for
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13.0

13.1

13.2

13.3

13.4

maintenance & operation purpose.
PRESSURE INSTRUMENTS
Pressure Transmitters

Pressure Transmitters and differential pressure transmitters shall be modern inherent
motion-free type. Bodies shall normally be in stainless steel with pressure elements in
SS316. Pressure elements in austenitic stainless steel are requirement in hydrogen
services. Two valve integral manifold of SS316 material in general shall be used with

pressure transmitters.

The signal transmission should normally be a 2-wire system and shall be capable of
delivering rated current into external load of atleast 600 ohms when powered with 24
V D.C. Protection against short circuit and reverse voltage shall be provided. The
transmitter shall be furnished with an digital output meter or gauge with a sq.rt. scale.
Smart type transmitters will be used with Hart V protocol.. Process connection size
shall be 1/2” NPT.

Pressure Gauges

Gauges for process and utility services shall be industrial SS Bourdon
gauge/diaphragm or spring bellows type as per process requirement with the case in
stainless steel. The gauge for 60 kg/cm2 above pressure shall preferably be a safety
type with solid front where pointer and glass are partitioned off from the sensor by a
solid disc. Pulsation dampeners shall be installed with the gauges where pulsating
pressure occurs. Process connection shall be 1/2” NPT (M) bottom in general. Bezel

rings shall be screw on pattern. Dial Size minimum 150mm.
Blow-out discs are required for all pressure gauges except for instrument air services.

Vibration proof gauges or remote seal type shall be used if the surrounding

environment is subject to vibration.
Pressure Switch
Direct mounted pressure switches shall not be used and transmitters shall be used.

Diaphragm seal
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14.0

14.1

Diaphragm seals of the filled or mechanically type shall be furnished where plugging
of the element may occur due to congealing and high viscous fluids or where suitable

sensor material is not available in highly corrosive services.

Remote Seal PT/DPT shall be with minimum & mtrs Capillary with SS armoured in
PVC sheath of Protection with DRIP RING and with Ball type Isolation Valve. For
Vessel/Equipment requiring more than 5 mtrs capillary electronic remote seal (ERS)
shall be provided.

All catalyst vessel’s dP measurement shall be with ERS (electronic remote seal).

DP transmitters with diaphragm seals are envisaged, where condensing leg required
to be filled in normal DP transmitters, at all those locations, remote seal type DP
transmitters are to be used.

Also, wherever there is a control and interlock on level measurement, one transmitter
shall be remote diaphragm seal type and one will be guided radar type with Material :
Minimum Inconel. Guided Wave radar may be used for non-critical applications.

TEMPERATURE INSTRUMENTS
Thermocouples

Thermocouples shall normally be the sheathed type with high purity magnesium oxide
insulation. The hot junction shall be isolated from ground. Sheath diameter shall
normally be 6mm (1/4”) Inconel 600 sheath material shall be used for design
temperatures above 400 degree C, whereas ordinary SS material can be used below
400 degree C. The nominal wire diameter shall be approximately 0.19 x sheath OD.

In general type K thermocouples shall be used according to IEC 584. All temperature
elements shall be duplex type, one connected and the second one shall be used as
spares.

Skin thermocouples as well as multipoint thermocouples shall be used for equipment

shell temperature measurement as per requirement.

The type of thermocouple shall be selected based on the following guidelines as

minimum:
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Copper-Constantan (ISA-Type-T) (-) 200 to 200°C
Chromel-Constantan (ISA-Type-E) (-) 200 to 600°C
Iron-Constantan (ISA-Type-J) (-) 40 to 750°C
Chromel-Alumel (ISA-Type-K) (-) 180 to 800 °C
NiCrSil - NiSil (ISA-Type-N) 0to 1200 °C

14.2

14.3

Platinum Rhodium-Platinum (ISA-Type-S or B) 600 to 1600°C

Resistance Temperature Probes

Resistance Temperature Probes shall be considered for applications where very
narrow spans and high accuracy are required as well as low temperature service.

They shall be 6mm (1.4”) stainless steel sheath type similar to the thermocouples and
with a Pt 100 ohms (0 degree C) element.

The sensors shall be duplex type and shall be spring loaded for vibration proof.

The elements shall confirm to DIN 43760/IEC 751. The nominal wire diameter shall
be approximately 0.19 x sheath OD

Temperature Transmitters

Temperature transmitters shall be Remote mounted type (on 2” Pipe), Smart with
latest HART protocol and integral digital output meter.

Head mounted transmitters shall not be used.

Conventional transmitter shall have universal input for thermocouple / RTD and output
4-20mA DC for 2 wire system.

Transmitter output signal shall be linear and directly proportional to the measured
temperature with overall accuracy as mentioned in Annexure-1 Transmitter  shall
have automatic cold junction compensation for thermocouples.

Burnout protection (selectable Up Scale / Down Scale) must be provided for

temperature transmitters.

Temperature transmitters shall be provided for all temperature elements in closed
loops and loops connected to PLC/Interlocks.
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14.4

14.5

No temperature switches are to be used. The same is to be achieved through
transmitters which shall be directly connected as analog input to DCS / PLC.

Thermometers

Thermometers shall normally be bi-metallic, heavy duty, weatherproof (IP 65),
adjustable angle connected type with 150 mm dial as a minimum, dials of smaller size
may be used for auxiliary services on machinery.

Liquid filled indicators will be used only where indication is required to be remote.
Case and stem shall be in stainless steel. Dials shall be of white, non-rusting metal
with black figures.

For local temperature control upto a maximum scale range of 530 deg C, liquid filled
sensors with capillary extension shall be used.

Filled system instruments when used shall be fully compensated for ambient
temperature variations.

Capillary shall be SS armoured and length of which will not generally exceed 3 mtrs.
Thermowells

Flanged thermowells shall be of 1 1/2” size. screwed thermowells shall be of 1”
NPT(M). Flanges rating, facing and material shall be in accordance with the
equipment or piping standard.

Thermowell material in general shall be of AlSI 316 SS.

Special thermowell with purged termination box shall be provided for multipoint
thermocouples.

Immersion length of thermowells for different line sizes shall be as follows:-

Line Size Immersion length (U)
4" to 6" 280 mm
8" and above 320 mm
Vessels 400 mm

Immersion length is based on 200 mm length between flange face and inner well of
pipe and approx. 60% insertion in the pipeline. In vessels, where fouling with vessel
internals is expected, the immersion length shall be suitably modified. Other sizes and
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15.0

immersion lengths may be considered based on special condition/actual

requirements.

The design of the wells shall be verified by means of stress analysis, resulting from
stream velocity condition. The wake frequency shall not exceed 70% of the
thermowell natural frequency. Wake frequency calculation is required for all
thermowells. Bidder has to submit Wake frequency calculations for all thermowells as
per latest PTC 19.3. Velocity collars shall not be used.

Cases wherein thermowell fails stress and WFC, modifications as mentioned below in
order to pass thermowell in their order of preference shall be followed:

a) Material: Alternative material with increased mechanical properties shall be
considered.

b) Insertion Length : Reduce immersion length into pipe or standoff height gradually
to reduce unsupported stem length ( Follow min 80mm insertion length in this
case as well )and increase Thermowell thickness accordingly.( Response time
shall not be affected by increasing T/W thickness)

c) Tip Dia: Increase tip diameter of thermowell (Same shall be within limits as per
latest PTC 19.3 standard)

d) Root Dia : Increase root diameter of thermowell (Same shall be within limits as
per latest PTC 19.3 standard)

e) Fillet Radius : Increase fillet radius to improve strength .

Only when, after making the above modifications, if T/W fails stress and WFC, T/W
with Scruton/hellical design with following specifications shall be provided :

e Construction of Thermowell shall be flanged ,drilled bar stock (Solid
machined)and tapered .

Welding design of helicals on Scruton Thermowell is unacceptable.

¢ Design and Calculation of Scruton thermowell shall be based on latest ASME
PTC 19.3.

Straight thermowells shall not be provided in any case.

CONTROL VALVES
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Valve types shall be selected, pneumatic diaphragm/piston operated globe, ball or
butterfly shall be selected taking into account such factors as piping, operating and
design conditions, fluid being handled, tangibility required, allowable leakage, noise
and other special requirements.

The valves shall have SMART electropneumatic positioners with latest HART
protocol.

Seat Leakage shall be chosen in accordance with process demands and safe
operation of the plant and in accordance with AlISI B16.104-1976. However, in
general, the globe valves used shall be of class IV leakage minimum as per ANSI
B6.104 in general. For vent services the leakage class shall be class V or VI
depending upon process requirement.

Noise abating devices shall be provided with valves where noise level at the outlet of
valve at a distance of 1 metre all around is more than 85 DBA for valve which have
operating times of 5 minutes or more in general and which are only working during
start up and in upset conditions. For continuous operation the allowable sound level
shall be 85 dBA. All noise abating plates, expanders, flanges, gaskets, studs & nuts
shall be in the scope of valve manufacturer. The noise abating plates shall be of
wafer design for easy removal for maintenance. Source treatment for noise shall be
preferred over path treatment and for high noise vent applications “DRAG” type trim
shall be specified.

All valve bodies shall be cast or forged. Stainless steel bodies shall be acceptable
inplace of alloy steel bodies, if not available, for low temperature application.

On line replaceable trims shall be considered for all high pressure valves of butt-weld
or socket weld connections.

Split body design for ball valves acceptable where top entry ball design has not been
considered for economical reasons. Mufflers shall be provided on ball valve vent air
lines for noise suppression. Spring loaded seat and hard chrome plated ball shall be a
standard feature for ball valves, in general.

All valve actuators shall be selected for a minimum operating air pressure of 4.0
kg/cm2g. The actuators shall be diaphragm or piston actuators in general. Diaphragm
actuators with single or concentric multi-springs shall be used. Volume tank with
airlock relay, booster relays shall be avoided as far as possible.
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Rotary rack and pinion pneumatic actuators may be used with ball and butterfly

valves for on-off services.

In general, if otherwise not specified in the valve data sheet the time for full travel
shall not exceed 10 seconds.

Wherever handwheel is required with a valve the same shall be side mounted type.

All split range functions for valve operations shall be carried out in DCS and split
range provision in valve positioners shall not be necessary.

Butterfly valve bodies shall be of wafer design. Lug type body shall be considered for
size above 12”. Face to face dimensions shall conform to ANSI B 16.10 and ANSI B
16.47 wherever applicable.

Butterfly valves shall be used for high flow, low pressure drop below 10 kg/cm2g.
All instrumentation control and on/off butterfly valves shall be triple offset type only.

Non destructive test like radiography, ultrasonic, die penetration and magnetic particle
shall be carried out for cast and forged bodies conforming to procedures laid down in
ANSI B16.34. Radiography or ultrasonic test, if not specifically mentioned in the data
sheet, shall be carried out for cast or forged bodied of rating 900 Ib. or above.

Valve bonnets shall be in general of bolted bonnet design as per ASME B 13.3 par
307.2 with minimum four bolts.

Smart E/P positioners with position transmitter along with valve signature software to
be provided for all control valves. The software shall be provided for remote
configuration and diagnostic analysis too.

Actuator sizing shall be done at 4 Kg/cm? and shall be designed with 1.3 times factor
of safety.

Handwheel (Side-mounted) for all regulating control valves shall be as per process
requirement and licensor’s recommendation.

By-pass valve provision shall be as per process licensor requirement.

The control valve % opening shall be at minimum flow 10-20%, for normal flow 50 to
70%, for maximum flow 75 to 85%.

All on — off application valve shall be fixed with necessary limit switches.
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15.1.1

Valve Sizing shall be used on a maximum flow rate of approx. 1.5 time normal flow or
1.3 times the max. flow, whichever is greater, and the process conditions that exist at
the increased flow (Pressure and differential pressure). Valve lift shall be
approximately 70 % for equal percentage and 60 % for linear characteristic plug
design at normal flow. It shall be checked that the calculated and the selected valve
also covers start-up and stop conditions. In cases where over sizing shall not apply, it
will be specifically mentioned in the Instrument Data Sheets.

The fluid velocity at outlet flange shall not exceed 6 m/sec for liquids whereas the
velocity of gas or vapor shall not normally exceed 0.3 Mach under operating
conditions. To meet this, valves shall be selected having reduced trim, labyrinth plug
or cage trim as manufacturer standards.

Bidder shall submit the sizing calculations for all control valves.

Face to face dimensions of the control valves shall be as per ANSI/ISA-S75.03 latest
edition.

Direction of flow indication shall be engraved or embossed on the body.

Stroke time of the antisurge valves shall be 2-3 seconds and for critical services shall
be as defined by process licensor or as mentioned in individual data sheet.

Control Valve Test and Inspections

Valves shall be tested in accordance to individual specification which shall cover but
not limited to:

- Visual Inspection and dimensional check

- Liquid Penetrants examination on stellite coating as per ASME B16.34 ann D.
- Radiographic, ultrasonic, magnetic particle as per ASME B16.34

- Hydrostatic Body Test - Duration 3 min. (including all parts in assembled condition
like body, gland, all joints)

- Impact test

- Seat leakage test as per ANSI B16.104/FCI 70.2

- Performance tests and Functional tests

- Leakage test from actuators and seals and packings
- Diaphragm head test

- Complete actuator leak test
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- Helium leak test for control valve with bellow seals
- Stroke calibration

- Stroke speed test

15.2 Limit switches / Position Switches:

15.2.1 All type of limit switches shall be 2 wire, proximity type, intrinsically safe certified.
Limit switches shall be provided both for close and open positions for all shutdown
valves.

15.2.2 The sensor shall be generally cylindrical NAMUR sensor type proximity switch. The
diameter and sensing range shall be selected based on application.

15.2.3 The MOC of sensor shall be SS316..

15.2.4 All limit switches sensor shall be adjustable with the threaded length and check nut
arrangement.

15.2.5 Flying lead type loose connections for NAMUR sensors are not acceptable. All these

NAMUR sensors installed on any instruments to sense the position shall be housed
in a closed box certified for weatherproof to IP65. The gland size shall be /2" NPT(F).

15.2.6 All ON-OFF type application valves taking in part in interlock/shutdown shall be
provided with Open and Close type NAMUR sensor as limit switches. The sensors
along with enclosure shall be installed in control valve in such a way that it can be
removed with ease for maintenance.

15.3 Actuators

15.3.1 Generally, control valve actuator shall be of the spring and diaphragm, pneumatically
actuated type. Standard air control signal to positioner shall be 0.2 to 1.0 kg/cm2g.
For larger dP shut offs, higher spring range/higher areas shall be considered.

15.3.2 Piston type actuators (spring return type) with or without fail-safe capacity tanks
(minimum of 2 strokes to be possible in case of air failure) shall be considered for
high-pressure drop services or if actuator force requirements fall beyond the normal
range of diaphragm actuators. All actuators shall be adequate to fully stroke the valve
under the maximum differential pressure specified by the process requirements.

15.3.3 Air filter Regulator filter to be 5 micron. Miniature type, plastic body & drain assembly
etc as parts of air filter regulator are not acceptable.

FORM NO: 02-0000-0021 F2 REV3 All rights reserved



m— ,“ PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT | PNMM/PC288/E/003/P- 0
WSl 3 T \ Il/ SEC-5.2
PDIL BASED ON COAL GASIFICATION
PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA) Document No. Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 46 OF 123

15.3.3.1 Actuator / Positioner make shall be as per approved vendor list or valve OEM make.
15.4 Motorised Actuator (MOV)
15.4.1.1 Each MOV actuator shall be include the motor, actuator unit, gears, position

indicators, limit switches, hand wheel, electrical starter and controls , terminal box etc.
as a self —contained unit. The actuator shall be sized to provide adequate torque and /
or thrust to ensure the complete intended travel of the valve under the worst operating
and electrical power supply conditions.

15.4.1.2 The enclosure of the complete MOV actuator including motor , integral starter, control
transformer unit and all control devices shall have minimum IP-65 degree of ingress
protection.

154.1.3 Direction of operation of the hand wheel / wrench shall be in clockwise direction while
closing the valve.

15414 Motor:-

154.1.5 3 —Phase squirrel cage induction type unless specified otherwise in the data sheet. It
shall have totally enclosed non-ventilated construction.

15.4.1.6 The motor shall be provided with thermostat / thermister embedded in the hot spots of
motor winding for protecting the motor.

15.4.1.7 The motor shall be able to operate the actuator at 75% of rated voltage.

15.4.1.8 The motor shall have class “H” insulation with temperature rise limited to class “B”
limits.

15.4.1.9 The rated torque output of electric actuator shall be at least 1.3 times the break torque

required to operate the valve under max. Differential pressure corresponding to the
valve class rating. [Vendor shall submit the break torque of the valve & rated torque
output of selected actuator for each MOV].

15.4.1.10 Encoder for Position sensing.

15.4.1.11 Torque and Travel Limit Switches: Electronic torque limit switches shall be provided to
protect the motor over-loading by cutting-off the power supply to motor during opening
and closing operations. The switches shall be provided with requisite number of
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15.4.1.12

15.4.1.13

16.0

16.1

potential free contacts for valve actuator operation and for indication on remote panels
as specified in data sheet. Instead of mechanical torque limit switches, magnetic
pulse counter / encoders to measure ad control the stroke of actuator shall be
provided, wherever this feature exists in the manufacturer’s design

Control Facilities:

The internal controls and monitoring circuits shall be incorporated within the integral
starter along with transformer and control unit of valve actuator. Following remote
control and monitoring facilities are to be provided as a minimum:-

MOV open command

MOV close command

MOV open status indication

MOV close status indication

VvV V V V VY

Position status of Remote / Local / Off selector switch

Remote control facilities shall be provided for all the actuators. The remote control
circuits shall be powered from internally derived control supply voltage. In order to
cater to remote control and indication requirements for “Position of Remote / Local /
Off selector switch” an additional Monitoring relay / auxiliary relays shall be provided
as a part of the valve actuator. As an alternative , a common status contact indicating
the availability of the MOV actuator for remote control may be provided by the
monitoring the following :-

Loss of one or more phase of power supply

Loss of control circuit supply

Selector switch in local mode

Local stop push button set to “OFF”

Motor thermostat tripped

YV V V V VYV VY

Any other local fault / abnormal condition
Hand operation: - A hand wheel with hand / auto lockable lever shall be provided for
emergency operation of the MOV. The energisation of the motor shall automatically

re-engage power operation
PRESSURE REDUCING AND DESUPERHEATER STATION

Desuperheater design shall ensure that temperature at the outlet shall be maintained
within + /- 5 deg. C of desired outlet temperature, unless otherwise specified by the

Licensor.
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16.2

16.3

16.4

16.5

16.6

16.7

16.8

17.0

171

Separate liquid injection valve and steam valve, if provided must be installed along
with block and bypass valves.

The body and trim material of construction shall be suitable for the service. In general
trim including spray nozzle shall be fully stellited.

The PRDS/ DS in steam application shall be IBR certified including valve in boiler
feed water line.

The CV shall be calculated in accordance with manufacturer’s calculation procedure
and selected based on following points:

Valve sizing shall be based on the maximum capacity of 1.25 times the normal flow or

1.1 times the max. Flow, whichever is greater.

The minimum flow capacity shall be suitable for rangeability of 30:1.The valve stroke
shall not be less than 20% opening at the minimum flow capacity.

Fluid velocity at the outlet shall be selected suitably in consideration of the property of
fluid, the differential pressure of the valve and the line size etc.

Noise level at 1 meter downstream of DS and at distance of 1 meter from the pipe
surface at normal flow shall not exceed 85 DBA.

A manual operator, limit switch, solenoid valve or any other auxiliary devices shall be
provided.

Mfr. Standard manual operator / Hand wheel shall be provided.
Direction of flow shall be permanently affixed on DS body.
PRESSURE RELIEVING DEVICES

Pressure Relieving Devices

All Pressure Relieving Devices shall be sized in accordance with applicable local and
national code requirements. Formulas shall be in accordance with APl RP 520, 1990
and ASME Codes section | and VIII.

Percent Overpressure and Accumulation used in calculation of sizes of relieving
devices shall be:
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Overpressure
3% - Steam services where ASME Power Boiler Code applies.
10% - Gas or Vapour service.
15% - For liquids and pump discharge lines with 6% system accumulation
(Power Boiler Code) and with 10% system accumulation (Pressure
Vessel Code)

21% - Fire exposure on unfired pressure vessels.
10% - Liquids for thermal relief of pipelines or vessels Accumulation
10% - Gas , Vapour and liquid where ASME Pressure Vessel Code applies
16% - Gas , Vapour and liquid where ASME Pressure Vessel Code applies

17.2

17.3

and the system is protected by means of multiple valves.
Nomenclature

Nomenclature used shall be in accordance with APl RP 520.

Safety and Relief Valves
Safety and Relief Valves shall normally be direct spring loaded type.

Balanced bellows valves shall normally be furnished for relief into closed flare and
slowdown systems, if the developed back-pressure exceeds 10% of the set pressure.
Bellows shall also be specified where leakage of gas from the seals are not permitted

during normal plant operation.

Steam jacketing may be considered necessary to keep some valves and lines warm
at all the times to avoid the solidification of the lading fluid.

Full nozzle types of valves shall be specified for sizes 1” or above. Nozzle and disc
MOC shall be SS316+stellited as a minimum requirement

Test gags shall be furnished on all safety and relief valves. Test gags shall be
removed and transferred to Owners possession after testing, clearly labelled with the
tag number of the valve.

Lifting levers shall be furnished for exposed spring bonnets on valves on steam and

hot water services, on air valves and hot water service valves with closed bonnets.
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17.4

Bonnet construction shall be plain closed bonnet for toxic and inflammable gases as
well as vapour and liquids. Exposed bonnet shall be specified for steam service and
in Boiler feed water service above 200°C. Bonnet extension shall be used above
400°C.

Springs shall be of carbon steel for normal process operating temperature of (-) 25°C
to 200°C and tungsten alloy or high temp. alloy steel above 200°C. Stainless steel
spring may be used for services below (-) 25°C. Carbon steel is permitted above
200°C for open bonnets.

Blowdown shall be between 5% to 7% for gas servie and 10% for liquid service. For
steam services under Power Boiler Code as per ASME the blowdown shall be 3% -
4%.

All connections shall be flanged in general with facing and rating in accordance with
the piping specification or API 526 whichever is higher.

Centre to Centre dimensions shall be in accordance with API 526.
Rupture Discs

Rupture discs may be used in lieu of or in combination with safety and relief valves,
where applicable or required. For disc rupture trip or alarm disc shall be with bursting
sensors. Rupture disks shall be sized and specified in accordance with API RP 520
or ASME sec. | & VIII. Any restriction in the discharge area caused by the disc holder
assembly shall be considered in the calculations. Orifice calculations and
corresponding selected body sizes shall be submitted for review.

Rupture discs shall be reverse buckling and non-fragmenting type, in general and
shall be supplied in pre-torque holder assembly which shall fit inside the inner
diameter of the bolt circle of standard flanges. Disc and holder material shall be
SS316 min or better and shall be compatible with the process fluid & bursting
requirements.

Rupture disc devices shall be supplied as a complete unit i.e. disc holder and the
required number of discs. The scope shall also include pre-assembly screws,
jackscrews, companion flanges, studs, nuts & gasket. For vacuum service, vacuum
supports shall be provided. Retainer ring shall also be provided to hold the vacuum
support & rupture disc in place.
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17.5

17.6

17.7

18.0

19.0

Pressure and Vacuum Relief Valves

Pressure and Vacuum Relief valves for storage tanks shall normally be of the weight
loaded or pilot operated type, and sized in accordance with APl RP-2000 Tank
Venting Code, or Local Codes if they govern.

Thermal Relief Valves

For thermal relief of accumulated liquids in pipelines and vessels shall be used in
general. Thermal relief valves shall be flanged type

Centre-to-Face
Centre-to-face dimensions shall be in accordance with AP| 526.
SOLENOID VALVES

Solenoid valves shall normally be used to actuate other instruments/valves connected
directly to the process. The SOVs shall be direct acting type. Protective enclosure
shall be IP 67 and the coil insulation suitable for continuous operation in 85 degree C
ambient temperature (max. surface temperature in sun) for outdoor service. All SOV’s
body, trim, coil housing and spool piece MOC shall be SS316 only Solenoid valves
will be powered by 24V DC, and insulation class ‘H’. The D.C. solenoids shall not
have in built rectifier to operate with A.C voltage. The d.c. solenoids shall be used as
an alternative to A/C solenoids only for low current intrinsic safe operations.

All solenoid valves shall be fitted with 1/2” NPT (F) SS316 double compression,|P-65,
EExd cable gland connection

CONTROL AND SHUTDOWN SYSTEM
CONTROL AND SAFEGUARDING DESIGN CRITERIA
EXPANDABILITY

Systems shall be designed with 20% installed pre-wired spare capacity for all I/O type
cards of each category for project development. The sparing supplied shall be for
“‘complete loop”; i.e. corresponding marshalling, power supply, terminals/barriers,
interposing relays, pre-fab cables other accessories, etc. and its space, and panel cut
outs where appropriate, etc.
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To allow for future expansion 20% spare capacity shall be allowed & terminated in
multi core cables, junction boxes, marshalling racks, etc.

Communication networks and cables shall have a spare load capacity of 50% as a

minimum.

Plant wide networks shall have a node connection spare allowance of 50 % as a

minimum.
Local networks shall have a node connection spare allowance of 20 % as a minimum.

The control system shall be a modern Digital Distributed Control System (DCS)
located in the Control Room. The system shall be reliable, fault tolerant and build up
in modules from the suppliers’ standard components and software. The system shall
have facilities for plant control monitoring and alarm handling. It shall be self-
diagnostic, self documenting and contain all the functions necessary for advanced
regulatory control.

The control system shall comprise racks with 1/0 devices, control cards, CPU cards,
hard disk, system buses, and a sufficient number of operator stations with Large
Videos Screen (LVS) of 70” with dynamic graphic generation capabilities to ensure
complete access to the process during normal operation, start-up, and upset
conditions. The operator shall use dedicated operator keyboards to manipulate the
DCS.

The DCS shall have the following main components. Detailed specifications of each
of them are given in subsequent sections. The system shall be 100% fault tolerant
and dual redundant, except the redundancy at I/O cards levels. This means, all
central control processors, all communication processors and all other central rack
and individual node’s common cards, all the communication cards, networks and
cables, etc. shall be 100% fault tolerant and dual redundant, except individual 10
cards of the system. All the system hardware of DCS shall have ISA G3 level
corrosion protection. Since redundancy at I/O card level is not envisaged, the failure
of a single card from complete system shall not affect more than the 1/0s supported
by that particular 1/0 card. It means all the hardware except I/O cards shall be 100%
fault tolerant. All the hardware including control/communication processors, networks,
cables, all type of system cards, all type of I/O cards shall be hot replaceable.

The DCS will be housed in a control room designed strictly in compliance with the
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19.2

19.3

requirements for electronic instrumentation.

Necessary hardware and software shall be provided with the LVS for connectivity to
the DCS system. Provision for projecting any of the screens from DCS OS/ES to
screen of LVS shall be provided.

Facility of projecting a particular display on a selectable area of the screen upon
activation of a predefined event shall be provided.

Master Control Unit- Master Control unit shall be provided for controlling this LVS in
control room.. It shall be capable of projecting HMI displays over a part a part of
screen to multiple screens. Any configuration of windows shall be possible. Facility for
overlay shall be provided. Minimum Hardware Specs of Master Controller as follows:

2 No’s of corrosion monitoring (copper & silver) with temperature and humidity
measurement must be mounted in rack room of each control room. The location of
the monitors must be near the duct and cable entry. The four different Al signals
corresponding to above measurements from these two monitors must be connected

to DCS with suitable soft alarms.

DCS Functions

The DCS will perform, as a minimum the following functions:

Data Display

Process Control

Process and system alarms

Logging

Real Time trends & Historical trend

Dynamic Graphics

Report Generation (shift, daily, weekly, monthly and on demand)
System diagnostics

Data Storage and Retrieval

Data storage and retrieval will be provided on hard disc and on DVD or DAT. The
trend shall be recorded as follows:

Analogue signals
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19.4

19.5

Last hour Every 1 second.

Last 24 hours Every 1 minute.

Last 30 days Every 1 hour

Last 1 year Shift averages

Last 2 years Daily averages

Alarms Last 48 hours (Minimum)

DCS Operator Interface
For Details of OS/ES please refer Annexure -3 System configuration.
Other Devices

2 Nos. Set of emergency push buttons to be engineered and wired to Emergency
Shutdown System

1 No. Interface for ESD (redundant)

1 No. Interface for machine monitoring system (redundant)
2 Nos. Ethernet connectivity (spare)

2 Nos. Modbus connectivity (spare)

Process Controller Cabinets

The process controllers will contain the microprocessor based system capable of
combining continuous, sequential and discrete functions in order to the requisition of
analog and discrete signals, sequential and continuous control.

The process controller cabinets shall/may have incoming and outgoing cable
marshalling facility. All field cables shall be terminated in marshalling cabinets in
single tier cage clamp type terminals. Isolators shall be provided for all intrinsic safe
input and outputs. All thermocouple signal wiring from terminal to respective
isolator/input card shall be through field mounted temperature transmitter. Head
mounted temperature transmitter shall not be used.

The signal I/O cards may also be installed in Process Controller Cabinets. Some
marshalling/l/O racks may be installed in remote safe areas by extending the system
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19.6

19.7

19.7.1

19.7.2

bus, especially in MCC rooms where lot of inputs from drives shall directly be
terminated in the marshalling /1/O racks.

DCS Redundancy Philosophy

In order to increase the system availability and then the continuity of plant operation,
redundancy shall be provided as follows:

100% fault tolerance and dual redundancy in DCS shall be for Controller cards, all
communication cards and buses, all control buses, all type of common cards in the
system, all power supply modules, all I/O modules for closed loops and interlock 1/Os,
buses, Ethernet modules. The failure of any single 1/O module for open loop shall not
affect more than the channels being catered by that particular 1/0O card. Dual
redundant power supply modules for each dual redundant controller shall be
dedicated.

Redundant communication form controller to 10 cards shall be criss-cross so that
failure from one card or controller shall not affect the other cards connected with that

controller and vice versa
Multiloop Controllers and Input/Output Cards

All multi loop shared controllers will be redundant with 1:1 redundancy. The control
processors shall be of fault tolerant type and both shall be active with cyclic
changeovers. All /0O cards for close loop applications shall be capable of holding the
last value in case of open condition of input. Input cards for specific open loop inputs
used for calculation functions must also be capable for holding the last value. As
otherwise the same function shall be built up in DCS software.

/0 Segregation:

The 1/O card segregation for DCS shall be. Additionally, if there is more than 1
machine in one section/unit of the plant, all type of I/Os for diff. machines shall be
segregated at I/O module level. This means one 1/O module shall not cater to I/Os of

more than one machine, within same section also.
Controller Loading

Each Controller loading shall not exceed more than 50% (hardware and software load
of each controller) in any case, after implementation of complete project and running
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at peak load. In case more controllers are required to meet 50% loading criteria,
CONTRACTOR to include additional controllers without any cost implication.

19.7.3 DCS/ESD requirements

a) All DCS/ESD systems' all cards shall be supplied with ISA G3 level or equivalent

coating for environmental protections.

b) All digital output from DCS and ESD shall drive interposing relays of OMRON make, 4
Change over (4 NO/NC) with socket mounted relays with LED indicators and built in
surge suppressor. The contact rating shall be minimum 230 V AC/ 5 amps. Any DO
Channel from DCS/ESD shall not be directly connected to any devices without
interposing relays.

c) DCS shall be a large and expandable type system available with the vendor.

d) Vendor to provide unit performance monitoring for DCS and the following functions
are required:

- Material and Utility Balances

- Unit production and utility (steam, fuel, and electricity) balance calculations
and (periodic) reporting.

- Process Performance Monitoring

- Energy consumption related to production. Monitoring and reporting of final
product Qualities.

e) The system architecture shall be compliant to IEEE 802.XXX with dual redundant and
100% fault tolerant. System shall be fully open with DDE/OPC&ODBC compliant.
System availability shall be better than 99.999%.

f) One OPC server shall be provided with DCS/PLC system with OPC connectivity to
ERP/MIS system/data exchange. Vendor shall also provide necessary software /
hardware (OPC server & software) and manpower support / assistance for
establishing connectivity of the system with ERP & other systems.

g) Real Time data base Management System (RTDBMS):

The LSTK vendor should supply and commission Real time Data Base Management
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system (RTDBMS) to collect plant data (Set values, Actual values, Control valves
openings, Modes etc) on real time basis from individual process plants DCS / PLCs
system, online plant analysers, etc. The RTDBMS system should be able to store,
maintain and retrieve plant history data for a period of at least 24 months. The system
should capture and store unlimited number of tags (Process tags, Manual tags,
Calculated tags etc.) without any limitation on the software.

It shall have web enabled Graphical User Interface (GUI) for viewing remote plant
graphics, mining, trending, analysing large volume of real-time and historical time
series process data on at least 25 PCs connected in network for remote monitoring of
plant performance.

The database should be compatible to run various multivariable controllers and
conventional APC controllers. The vendor shall provide the list of such controllers
along with their supplier’s name.

The trending package should have variable time scale (15.min/hourly/bihourly, daily
etc) with scale adjustment for individual tags.

The system should accept queries with conditional statements that will give the
values/values of the tag/tags when the condition is fulfilled.

System should provide a utility to configure virtual tags to store values depending on
the logic assigned to the virtual tag.

Database must provide on-line functions to add new tags or modify existing tag
attributes and scan frequency without having to rebuild or reinitialize the system and
these new tags or modifications should be automatically invoked.

Database should provide statistical analytical tools with various forms of reductions
over a specified time period. These reductions should also include minimum,

maximum, average, standard deviation, difference, total and rolling averages.
RTDB RDI should be compatible with various latest types & version of DCS.

Complete Advance Process Control (APC) optimization system with hardware /
software shall be implemented for complete Plant. Minimum Hardware / software shall
be as per following:

Minimum Hardware / software
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k)

Online Server Raid-5 (1 No.)

Offline Server Raid-5 (1 No.)

APC Software with 1 license

Separate OPC communication server Raid-5 1 no. for implementing APC
Latest Windows server Software/ MS office, Acrobat

Any Other software and hardware needed to implement the APC.

YV V. V V V V VY

Firewall, if applicable
DCS and ESD /0O cards channel density shall be as per following:

I/0 cards’ Channel density shall not exceed the following limits

Analog Input 16 Channels
Analog Output 16 Channels
RTD/T/C Inputs 16 channels
Digital Input 32 Channels
Digital Output DCS-32 Channels /ESD-16 Channels

All I/O cards in individual category shall be of same type/model/revision only. No diff
bulk 1/0 cards or I/O cards with degraded features shall be accepted in any of the
category in a mix mode supply.

ISOLATIONS
Analog I/Os to Field : Galvanic Isolation through safety barriers
Analog 1/0Os Module : Channel to Channel Galvanic Isolation

If individual channel to channel isolation is not available with DCS/ESD vendor, then
only Isolation shall be provided in a group of 4 channels as per DCS/ESD vendor
design.

Digital Input to Field: barriers + optical isolators on cards.
Digital Output to Field: Interposing relays + smart barriers for monitoring purpose.
PANELS:

All panels shall be either 1200 mm (wide) x 800 mm ( depth) x 2100 mm ( height) ,
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Panels shall made of Industrial grade material- Grade D as per IS 513, (Thickness-
Door 2mm, side panels, top cover, bottom cover, rear cover, bottom cover 1.5mm
thick, Mounting plate 3mm, gland plate 1.5 mm) manufacturing as per IEC 62208
standard and mechanical impact resistance as per IEC 62262 protection class and
option for two levels of mounting inside enclosure and option for baying. Panels
should have a temperature withstand range from -30 degree to 80 degree without any
change in properties and avoids entry of external substances/ dust/ water. Complete
panels/enclosures for project plant shall be RoHS compliant, UL certified and shall be
tested/certified according to UL 60950-1 standard, IEC 61439-1 standard, UL508A
standard and IEC 60297-3-100 standard

Surface finish shall be RAL 7035. Enclosure Corrosion protection shall be provided
as per EN-IS 12944-6/ DIN 55634 standard. All Panels shall be IP65 certified

This applies to all types of instrument panels to be used in the whole project like
various PDB, Electrical / Instrument panels, Third party device panels like digital
governors, Machine monitoring system hardware panels, etc.

Fan-and-filter units with diagonal fan technology shall be used. The Fan must have
UL approval and shall have air flow volume as per cabinet requirement

For Outdoor cabinets mounted in non-AC areas, Energy efficient panel AC shall be
provided with fully wired ready for connection (plug-in terminal strip) Protection
category for Panel AC shall be minimum IP-54. For Chemical / Corrosive area, Panel
AC shall be suitable as per environmental condition with protection category UL type
Nema 4/4X.

PLC (ESD) and DCS marshalling panels shall be separate. PLC (ESD) and DCS
system hardware cabinets shall also be separate.

All A/D converters and D/A of system I/O cards shall have resolution of min. 13 bits

There shall be 20% installed spares minimum 1 no., installed and wired capacity for
I/O cards of each category in DCS, including all peripheral termination modules,
prefab cables, Relays, Safety barriers, etc

All marshalling and system panels shall have minimum 20% wired spare capacity for
future expansion (should be possible with the same wiring philosophy).
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q)

There shall be time synchronization facility available in DCS for diff. other sub-
systems like ESD, SCADA, etc. In this case DCS clock shall remain a MASTER clock
and it will synchronize all other sub systems of the plant.

DCS System Redundancy

Following system redundancy shall be available as a minimum.

a.

Controller
(CPU for control, 1/0 communication,
network communication)

Input / output cards
closed loops

Communication Bus

I/0O communication modules with CPU
(I/O bus between CPU and I/O

with all necessary hardware)

Main data highway

Communication Cards

System Device

Power supply

(Power supply for all CPUs,
I/O power supply modules)

1:1 (Criss-cross)

: Redundant

11

11

11

11

11

Serial (RS-485) Modbus (For Interlock PLC)

In case of client-server system,

server shall be redundant (Raid-5 Configuration)

1:1

1:1

I/0 bus and |/O interface card at controller rack shall be redundant and shall be in

criss-cross configuration.

Connectivity from Upstream redundant device to downstream redundant device shall be

through redundant device or cable.

Loading philosophy (with 20% installed spares and 20% future expansion)

Control Processor

Communication Processor

50%
50%
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19.8

19.9

19.10

19.11

Communication Bus 50%

Scanning Time

40 msec. for anti surge control loops

200 msec. for flow and pressure control loops.
500 msec. for all other control loops

1 sec. for temperature acquisition loops

1 sec. for all other acquisition loops

System Communication

All communication devices such as bus and cards shall be redundant with 1: 1
redundancy

The system will be interfaced with the following foreign devices:

ESD System

Burner Management System
Machine monitoring system
FGS

Analyser system

Any other PLC system provided in packages.

Any other system from where data has to be sent to control system.
Customer LAN through hardware firewell.

Other Interfacing shall be as per project requirement.

At least 4 Nos. redundant foreign device interface shall be provided as spare in both
for future use.

DCS System Power Supply

The system shall be powered from uninterrupted power supply at 230 V A.C. The
system shall further provide redundant D.C. power for all the control stations,
communication devices, I/0 cards etc., however the LED units shall operate on A.C.
only.

Operators’ Keyboard

This shall be used by plant operators along with each Operator station display unit for
operation of the plant. It will have multiple assignable keys to directly open pre-
programmed display as well as few other system typical templates for selected tags
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19.12

20.0

19.1

including controller group display, trend, configuration display, alarm summary pages,
etc. There shall be both numeric and alphabet keys and dedicated function keys on
membrane type operator keyboard each of which must be freely programmable.
There shall be one no. of operator keyboard with each of the operator stations.

This shall be membrane type fully dust proof and spill proof & corrosion proof.

Key lock switch / password switch shall be provided for operator/supervisor/engineer
security levels

Dummy Consoles/Filler Panels shall be provided to maintain aesthetic and mounting
instruments like indicators, annunciators etc. as well as for push buttons, lamps, key
switches, paging system hardware.

Entry into the Marshalling Panels shall be through bottom mounted Gland Plates.

Consumables

One No. Spares like printer cartridges with each printer to be provided.
EMERGENCY SHUTDOWN SYSTEM (ESD)

General

The ESD shall be a system with a very high degree of reliability, SIL-3, TUV certified.
The system shall be microprocessor based programmable logic control (PLC) with
fault tolerant redundant processors based on TMR/QMR/VMR technology.

The Emergency Shut Down System shall perform any of the following functions for
safety of the plant from control room.

- Total Shut Down

- Unit Shut Down

- System Draining and Depressurisation

ESD system shall be a standalone fail safe system independent of other areas of the
plant. ESD system instruments, junction boxes and marshalling cabinets shall be
independent of other systems.

The following shall be adhered to while selecting the TMR/QMR/VMR system
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a) TMR/QMR/VMR CPU's shall be applied

b) If a CPU fails, the other(s) shall continue to operate. A Single CPU operation system
to be certified to operate without any time limitation of faulty CPU repair.

c) TMR/QMR/VMR buses shall be applied.

d) TMR/QMR/VMR analogue inputs and outputs shall be applied.
e) TMR/QMR/VMR digital inputs shall be applied.

f) TMR/QMR/VMR digital outputs shall be applied.

g) Redundant communication interfaces shall be supplied. Redundant communication
form controller to 10 cards/bus shall be criss-cross so that failure from one card or
controller shall not affect the other cards connected with that controller and vice versa

h) Redundant Power supplies shall be supplied.

i) In the event of a failure of a fault tolerant component, power supply or other function,
of the system shall change over to "single mode" operation without causing nuisance
trips and also generate alarm on DCS Operator and Engineering console, also on
ESD/SGS Engineering Station.

k) In case of failure of complete processor system, i.e., system outputs shall take fail
safe state automatically unless otherwise specified.

Operator interface for critical trips shall be mosaic display with illuminated push button
for trip, reset, inactivation etc. and LED indication for each element of trip & actions.

The operator will be informed about a trip situation by a warning sound (to be different
from the audible signal from the alarm system), and a LED display will clearly inform
about the alarms in trip position. The first up alarm will flash.

PLC shall be with at least 3/4 sets of CPU’s & other supporting module corresponding
to front and & back end.

Scan time shall be maximum 250 msec. CPU shall be QMR/TMR/VMR. CPU loading
shall not exceed 50%, Bus Communication modules, Power Supply and I/O cards
shall have 100% redundancy and fail safe certification.

System Redundancy
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Following system redundancy shall be available as a minimum.

1. Controller 1:1 (Criss cross)
(CPU for control, 1/O communication,
network communication)

2. Communication Bus 11
3. 1/0 communication modules with CPU  1:1

(I/O bus between CPU and I/0
with all necessary hardware)

4. Main data highway 1:1
5. Communication Cards 1:1
6. System Device 1:1
7. Power supply 1:1

(Power supply for all CPUs,

I/0O power supply modules)
However, lamp drive cards, supporting mosaic need not be redundant also. Active
isolator / barriers need not be certified for fail safe operation.

The operator can bypass trip alarm inputs, which may be necessary in abnormal
situations. A lamp shall indicate that the trip alarm is inactivated. The operator will be
warned by sound and fast flash if the inactivated circuit goes in alarm status.

Alarms generated from the DCS will be provided for most trip-alarms as pre warnings.

The system shall include an event recording system, Sequence event recorder of 1
msec, resolution to be envisaged.

Display colours shall be in accordance with the following:

Alarm and Trip (safety operations) : Red

Pre-alarm for trip (safety operations) : Orange

Indication for by pass of trip (safety operations) : Red

Equipment in operation (alarms and pilot lights) : White

Ready (standby of equipment) : Green

The critical trip shall be displayed on Annunciation window.

Consumables like printer paper, cartridges, fuses etc shall be supplied along with the
ESD system for a minimum period of one year duration.

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



wm; PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT | PNMM/PC288/E/003/P- |
PDIL\ BASED ON COAL GASIFICATION I/ SEC-5.2

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA) Document No. Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 65 OF 123

20.1.1 ESD requirements
Some of the ESD requirements have been covered in DCS sections also.

a) ESD system shall be f ail safe, TUV certified for all hardware and software, SIL-3
compliant and more than 99.99% availability.

b) Fuse terminal blocks with blown fuse indicator is required for DO’s.

c) All interlocks shall be realized in ESD only. This ESD shall be SIL-3 as a minimum, as
per IEC61508, irrespective of plant's safety integrity level.. The crippled mode running
for unlimited time period, without degradation in safety class is a mandatory feature of
safety ESD.

d) The redundancy shall be implemented at Processor level, for all common hardware of
central racks, all communication cards, highway and all type communication and
control buses, power supply modules, all type of I/Os. All I/O cards shall be of fail safe
and testable modules in the whole system. The complete interlock shall be realized
for whole plant in this centralized Safety ESD only, irrespective of process safety
integrity level of the plant.

e) The ESD shall have scan time of 250 msec and SOE with 1 msec resolution.
f) I/O segregation and channel density as specified in DCS section.

POS & MOS philosophy shall be implemented in soft in DCS with its actuation
feedback from ESD system for all individual sensors. Further One hardkey with three
independent switching elements for 2003 voting logic shall be provided in Auxiliary
console for the Activation of the MOS.

9) Auxiliary Hardwired console

Auxiliary consoles shall be provided for high priority discrete hardwired safety
functions, which shall be manually operated. The console shall be installed adjacent
the operator station console, near 24” TFT/LCD color monitors in the control room.
The console shall be equipped with, Mushroom top Emergency push buttons for
emergency shut-down action only. All Emergency stop and manual start push buttons
shall drive an interposing relay located at IRC and one contact of this relay shall be
wired to MCC for manual start/stop of pump/motor and another contact shall be wired
to ESD for feedback in SOE as pot-free DI.
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All trip parameters shall have override switches and their output status lamp on

console.
Indication for trip by-pass shall be through LED on DCS auxiliary console.

h) Information exchange between DCS/ESD shall be one way (From ESD to DCS) only
and shall be used only for information purpose. No control/decision making shall be
realized based on this information on either side. For this purpose, all necessary
signals shall be hardwired between ESD and DCS. Each ESD shall have its own dual
redundant link with DCS.

i) All interlock and control transmitters shall be separate right from field junction box to
ESD/DCS marshalling panels.

i) Those parameters, which are directly or indirectly tripping the plant or may cause
production loss, shall be wired with 2 out of 3 transmitter trip voting interlock in ESD.
There shall be three separate analog input channels in three diff. Al cards shall be
used for this purpose in ESD. Same thing is applicable to Digital inputs also.

k) All critical control valves, which are covered under SIL-3 requirement shall be
equipped with double solenoid valves with two separate output channels from ESD
from two diff. DO cards, via two separate interposing relays, MCB'’s & fuses.

D) All shutdown related On-Off valves, for which the position switches are used in
interlocks shall be with 2 out of 3 philosophy right from the position sensor, field
junction box and wired to three diff. Digital input cards three diff. channels in ESD.

m) All MCC DI/DOs and all Process DI/DOs (SOV, Lamps, interface with DCS, etc.) shall
be wired in separate DI/DO panels. All MCC DI/DOs shall be wired in Digital Interface
panel for electrical/instrument interface IRP.

n) Centralized DCS and Centralized ESD marshalling panels shall be separate.
0) Centralized DCS and Centralized ESD system hardware panels shall be separate.
p) All major machines/units' Emergency trip push buttons on Field local panels and

those located on Dummy Operator console at Control room shall be triplicated with 2
out of 3 philosophy with one actuating device with three element push buttons and
switches connected to three separate digital input channels of three separate input
cards of ESD.
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q) Smart barriers with line monitoring features shall be used and shall be taken as DI in
the system
r) OEM commissioning engineers shall be present for all the commissioning activities for

specialized instrumentation systems like ITCC/ CCC Antisurge /Performance
controllers, Condition monitoring Systems, Speed Governors and Gas
Chromatographs Gas Analyser, DCS, ESD etc. The OEM engineer for DCS, ESD
shall be present for 2 month after successful commissioning of the plant or as per ITB

time whichever is more.

s) In addition to the specified training, CONTRACTOR is responsible to impart DCS/PLC
configuration/operation and maintenance training to OWNER's personals at sub
vendor's works as per ITB. Also training for specialized instrumentation systems like
Antisurge/ Performance controllers, Condition monitoring Systems, Speed Governor
and Gas Chromatographs shall also be imparted to OWNER's personals at sub
vendor's works for minimum 10 man days (1 week for 2 persons) on each system, by

CONTRACTOR.
20.2 ESD Cabinets
20.21 ESD Marshalling Cabinet

Marshalling cabinet(s) are foreseen for both incoming to Interlock system and
outgoing from Inter (‘from’ and ‘to’ field) termination. The interlock marshalling
cabinet(s) shall also accommodate the repeater power supplies for the field
transmitters, galvanic isolators for all inputs, trip amplifiers, output relays etc.

The termination strips shall be arranged or grouped for inputs/outputs 24VDC, 230
VAC, etc. both for inputs as well as outputs.

The terminals shall be of the WAGO/WEIDMULLE/PHOENIX make cage clamp type
single tier design (double tier design shall be avoided). Terminal stack for each unit
shall be supplied with approx. 20% extra terminal points as spare/future provision in
addition to the existing inputs and outputs.

Physical separation between the terminal stacks/points shall be maintained for the
intrinsically safe and normal termination. Also the termination area shall be physically
separated from the electronics area there by sealing the latter from dust ingress.
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20.2.2

20.2.3

20.2.4

ESD System Cabinet

An interlock system cabinet is foreseen, containing the interlock and trip system PLC,
circuitry for the interlock display/operator stations, connectors for the display/operator
stations and event recording system.

Cards of identical/similar functions shall be grouped together in the racks.
The system design including layout shall take into account the following factors.

- Ease of testing and simulation
- Ease of maintenance and operability
- Ease of modification and expansion

Interconnection Cables

All interconnection cables beyond termination strips in the Interlock marshalling
cabinet shall be part of interlock system and would include cables between:

Interlock marshalling cabinet and interlock system cabinet.

Interlock system cabinet and panel mounted display/operator stations.

Interlock system cabinet and event recording system

Event recording system printer and video display

Any other cables required within the IMC and ISC not covered above.

About 20% additional I/O cards (each type) shall be pre-wired into the system over
and the total number of inputs/outputs indicated. This will include galvanic isolators,
trip amplifier, isolating power supplies for transmitter etc. alongwith different type of
logic cards.

The Interlock system shall also include following test diagnostic tools:
- Logic tester

- Test adapter

- Test signal generator

Power Supply

An uninterrupted Power Supply to ESD shall be provided to the power distribution
cabinet of ESD at 230 VAC +/- 10%, 50Hz +/- 3%.

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



(3]

G2
PDIL

PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT
BASED ON COAL GASIFICATION

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA)

PNMM/PC288/E/003/P-
I/ SEC-5.2

Document No.

Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 69 OF 123

20.2.5

20.2.6

21.0

In case rectification to DC is involved, rectifiers shall be dual redundant and both shall
be ‘hot’ (on line) so that failure of one rectifier will not cause a system trip. Provision
shall be included in the system to annunciate the rectifier/D.C. power supply failure.

Philosophy of power isolation and over load protection (switch fuse units) or only over
load protection shall be extended upto individual card level, while designing the
system, so that, minor card failures can be localised for easy rectification. Also this

will avoid major down time on the system.

Earthing /Grounding bus bars for terminating shields of the cables shall be provided
on the cabinet.

Annunciator
Annunciator shall be LED(24") type mounted on aux console

DCS & PLC, Spare Philosophy:

Installed Spares I/O Level 20%
Marshalling 20%

Spare Space 1/0O Level 20%
Processor 50%
Marshalling 20%
Rack

CONTROL ROOM

Control room (CR) shall be completely blast proof building. All doors of Control Room
shall also be blast proof. In front of all the doors blast proof walls shall also be
provided.

Control Room shall be suitably furnished with Tables / chairs of reputed makes.

There shall be a single Control room for Nitric Acid, Nitric acid storage, Ammonium
Nitrate and ANS storage.

Bidder to provide space for approx. 15 Nos consoles for accommodating other plant
and offsites (including 6 consoles for common area) in their console area. Bidder to
provide the details as per their architecture.

Bidder to also provide space for 25 Nos Marshalling/System Cabinets in Rack room.
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Hardware/software required for two nos. of redundant connectivity from offsite and
utility DCS/ESD to central control network shall be considered by the bidder. Also 2
nos UPS feeder to be provided.

Besides housing of control panel/ operator's consoles, rack area for marshalling
cabinets, separate cable termination room for field cables, Engineering console room,
process operator’'s room, HVAC/ Air handling room(s), UPS and UPS battery room,
Shift In-charge Room, Manager Room, Meeting Room, Instrument Calibration room,
rest rooms etc. shall be accommodated in the control room building in general.

The instrumentation cable entry and all other cable entries (UPS room, HVAC etc) to
the control room shall be through MCT (multi-cable transit). Cable way in control room
shall be below access level through cable trays

The overground cable trays shall terminate just below the cable entry opening in the
control room to have a natural slope for cable laying at the entry. The electrical power
and control cables terminating in the UPS room shall have separate entry.

The operator’s console area, rack area and engineering console room area shall have
false flooring above 1.5 mtr from ground level for cable laying. The control room
operator’s area shall have two entry /exit but one should preferably away from the
plant area as a safe passage.

The Operating console room, rack area, engineering console room, operator’s
room(s), UPS room (not battery room), shall essentially be air conditioned as a
minimum. All other rooms in the same building shall also be air conditioned.

The false ceiling for air conditioning shall be at a height of 3 metres

International Norms/Certifications followed for Designing Control Room &
Control Desk

i) International Design Norms:
» 1SO 11064 — Ergonomically Designed Control Room & Control Desk

ii) Quality Certifications for Control Desk:

» Greenguard by Underwriter’s Laboratory
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YV V VYV VY VY V

Greenguard Gold by Underwriter's Laboratory

Shall have BIFMA X5.5 Test Certificate for Control Desk
FSC (Forest Stewardship Council) for Control Desks
ASTM e-84 for Surface Burning Characteristics.

RoHS (Metal & Electrical Components)

Seismically Tested Console (For Zone 5)

iii}) Quality Certifications for Control Room (Wall Paneling/ Partition & Ceiling)

>

>

ASTM e-84 for Surface Burning Characteristics for Wall Paneling &
Partition.

Sound transmission class (STC) value of 35db for Wall Paneling &
Partition. (according to 1S: 9901 (Part Ill) — 1981, DIN 52210 Part IV-
1984, I1ISO:140(Part 1) -1995

Noise Reduction Coefficient (NRC) value is 0.30 for Ceiling — Sound
Absorption Coefficient by diffuse field method; IS: 8225-1987
“‘Measurement of Sound Absorption Coefficient in Reverberation
Room” (Equivalent to 1SO: 354- 1985 and ASTM 423-90 Sub-
Div#5.07/A/Doc.3/TP#14)

iv) The Console shall be designed with vertical and horizontal cable trays
to allow for continuous cable management between the cabinets. Wire
shall be routed into the cabinet through gland plate. All bolts shall be of
SS material to avoid rust due to environment.

b) Instrument Calibration Work Bench and Test Equipments

Apart from a central cabinet room (size: as required), control room (size, as required)

and a central engineering room, one room for shift Technicians and one room for

Instrument calibration shall be considered in the same building with central air

conditioning.

The room shall be designed/sized and constructed based on various following

requirement:

i. It shall accommodate a full-fledged test/calibration work bench of

approximately 4 meter x 1 meter size.

ii. It shall allow storage of various documents cupboards/test catalog/manuals,

and file racks for various calibration report.

iii. It shall include a wash basin.
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Vi.

Vii.

22.0

22.1

iv. It shall have instrument air taping inside the room at work bench.

V. The test/calibration room shall be preferably in the vicinity of adjoining

instrument technician’s maintenance and rest room.

Licensed Configuration software of all the smart instruments (PT, DPTs, RADAR,
Ultrasonic meters, specific gravity analysers, mass flow meters, positioners etc),
isolators (temperature isolators etc) with suitable connectors having USB connectivity
with laptop shall be provided.

Instrument Maintenance Room

The maintenance room will be located in the control room. The minimum requirement

of instrument maintenance room shall be as follows:

It shall be equipped with file racks/cupboard and pigeon hall lockers for storing

various instrument tools/tackles.
It shall be equipped with wash basin and instrument air supply.
It shall be without air conditioners.

It shall be provided with 110V AC /230V AC (non-critical) for testing/calibrating
control valves/solenoid valves and will be used to perform these type of heavy
jobs like dis-assembling, washing, cleaning of various flow meters, tubes,
sensors, etc. It shall also be provided with Instrument air header with sufficient

tappings.
It shall be provided with lockable doors.
It shall be furnished for minimum 4 technicians and two working tables.

It shall also have two nos. heavy but small metallic stools, vice and grinding

machine, etc.

PACKAGE UNIT INSTRUMENTS

The use of field instruments, control systems/panels for typical equipment packages
will be defined as follows as typical.Contractor/Vendor to select any one of the
package type (whichever is applicable)
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Package Type 1

Package Vendor shall design and supply all instruments as detailed on the Vendor
PID's, wiring materials to junction boxes and piping/tubing materials for impulse line
and air line inside Vendor's battery limit. Control and/or interlock shall be carried out
via Purchaser’'s own system (DCS and/or ESD system). Vendor shall be responsible
for providing all drawings and informationnecessary for Purchaser to correctly
configure his DCS and/or ESD system. Vendor shall design for control/logic and
indication to be implemented in Purchaser's system.

Package Type 2

Package Vendor shall design and supply all instruments as detailed on the Vendor
PID's, wiring materials to junction boxes and piping/tubing materials for impulse line
and air line inside Supplier's battery limit.Package Vendor shall also design and
supply its own stand alone control system located within a Vendor supplied local
equipment. The control system shall preferably be PLC type. The control system will
communicate with Purchaser's own control system (DCS) via Redundant Modbus
TCP/IP or Modbus RTU for monitoring. Control and interlock signals shall be
hardwired. The Vendor shall supply all data and function (including logic, control and
sequence narratives, wiring details etc).

22.2 Vendor’s scope supply includes:

22.21 All instruments for safe and efficient running of the machine. The supply shall include
control valves, suction and discharge auto block valves, relief valves, shut off valves,
solenoids, speed indicators, transmitters, electronic governors, pressure and
temperature gauges, switches, sensors etc.

22.2.2 Gauge Board to be located near each machine with local gauges mounted on it.

22.2.3 All instrument erection materials such as cables, pipes, pipe fittings, supports, trays,
conduits, junction boxes etc.

2224 Tools for service calibration and maintenance

22.2.5 Spares parts for Commissioning.

22.2.6 Engineering documentation

22.27 Mandatory spares shall be supplied as per Instrument spares list attached with the

NIT alongwith the main item.
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22.3

22.31

22.3.2

Process Alarm, Motor Alarm and Shut Down System
General

Critical alarms and shut downs must be derived from direct process sensors and shall
be entirely separated from any other system (including process connection). All trip
alarms shall always be preceded by a passive alarm from an independent primary
measurement. However, the same primary element can be used for measurement of
vibrations and displacement. Critical alarm sensors shall also be independent of shut
down sensors, but may be common with sensors used for control or indication. Filled
temperature elements shall not be used. Alarm signals from analogue loops shall be
derived via a trip amplifier. Inputs from thermocouples shall be provided with cold
junction compensation and downscale burns out feature for high temperature shut

downs and visa versa. A passive alarm shall warn about the burn-out.

The alarm and shut-down system of the compressor and turbine shall be co-ordinated
to accommodate all the relevant equipment for compressor, as well as for turbines,
within the main panel in the local control room.

The alarm and shut-down system shall be fail safe type and utilising field contacts
that open in alarm conditions.

The logic for alarms (process and motor) and the logic for shut down system shall be
independent.

For all motors current indication shall be provided in DCS for rating more than 5 KW
The contact shall be potential free and suitable for low level signals, i.e. gold plated.
Physical Description

The process alarm and motor alarm systems shall be supplied with displays, logic and
power supply as an integrated package for flush mounting on the main panel front.
Alarm facias may be separated from the electronics by prefabricated cables.

The shut-down system shall be shown in a logic graphic display on 22" TFT LED.
panel front as well as on operator console containing the various trip alarms, by-pass
lamps and switches, including open and closed positions of any automatic block
valves. The logic and duplicated power supplied shall be located inside the panel.
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22.3.3

2234

22.3.5

22.3.6

Power Supply

The internal power packs shall have an output of 24V DC, full wave rectified,
generated from the 230V AC supply with 50% loading.

Alarm Sequence

The annunciator sequence for process alarms shall be ANSI/ISA-SI8.1, Type “A-14".
The sequence required is automatic reset: “The sequence returns to normal state
automatically after acknowledgement when process condition returns to normal”. The
display for motor alarms would consist of two windows per motor, one for running
indication and one for “ready-to-start” indication. The annunciator sequence for motor
alarms shall be as mentioned above, but with steady light for running and “ready-to-
start” respectively and light off by acknowledgement and motor stopped.

Display and Colour Coding

Annunciator window engraving shall include a brief state description and the Tag No.
Each window shall measure approx. 24x48 mm and be engraved with a character
size and style and state description to be read from a distance of 3 meters with
normal eyesight.

The window colour shall be specified for OWNER'’s approval.

Each window shall be back lighted by two lamps. The lamps shall be underrated for
extended lifetime. MTBF shall not be less than 7000 hr.

Shutdown System

The shutdown system for the unit consists of an alarm annunciator and related
Interlocking that stops the unit. The unit cannot be restarted before the failure is
cleared.

The various shut-down groups shall be sub-divided in such a manner that a trip alarm
shall be connected to one interlock group only and any subsequent action shall take
place from one shut-down group to another.

The shut-down system shall provide access for contact inputs and outputs from/to
outside the process unit, and a common output contact identical to the one for the
alarm system shall be provided.

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



(2

G2
PDIL

PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT
BASED ON COAL GASIFICATION

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA)

PNMM/PC288/E/003/P-
I/ SEC-5.2

Document No.

Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 76 OF 123

22.3.7

22.3.8

22.3.9

Shut-down Presentation
The annunciator sequence shall be type ANSI/ISA S18.1, Type F1M-14.

The sequence required is “First out” with subsequent alarms to appear in the
acknowledgestate - no flashing device operates when subsequent trips occur. On
acknowledge first cause of trip continues to flash.

“‘Manual Reset” The sequence returns to normal state after acknowledgement
when the process has returned to normal and the reset push
button is operated.

“‘Manual Restart” The interlock module returns to normal state after Manual
Reset of the alarm modules and the restart push button is

operated.

‘Lamp Test” Operation of the test push button lights the visual display
lamps only.

“Manual Stop” Operates the interlock modules, but not the annunciator, to

stop the unit.

Display and Colour Coding

The shutdown display shall be arranged as a logic graphic display in the panel front
built up out of windows back lighted by two lamps of a colour as defined in General
Specification for Instrumentation of this Annexure and with identifying name plates.
The lamps such as the alarm annunciator lamps shall be under rated for extended
life. MTBF shall not be less than 7000 hrs. Switches and push buttons shall be
logically arranged in the graphic display also.

The maximum execution time for an alarm signal input shall be 50m sec.
Interlocking Module

The interlock logic is locked in by any shutdown alarm. The logic can be reset only
when all shut down alarms are back in normal process condition and are reset, the

logic is reset manually by operating the “restart” push button.
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22.3.10

22.3.11

22.312

The output relay for shutdown shall be with normally open contacts (open in shut
down state and power less state), contact rating: 220V AC, 2A.

Extra contacts, wired up to terminal strips, are required for signalling shut down status
to control room, contact rating: 24VDC, 10mA.

Checking of the Shut-down System

The shut down system shall have provision for on-stream testing without affecting the
output relay. Push buttons for test purposes may be placed inside the panel.

By-pass switches shall be provided for each trip inlet.

An alarm display shall indicate which one of the inputs is inoperative and a special
sound and flashing light shall warn the operator if the trip circuit goes into alarm
status during the by-pass states.

Monitoring and Protection of Machine (Rotary/ Turbines/ Compressor Train/
Pumps etc.)

For the purpose of monitoring the “health” of the machine and for automatic shut-
down in case of emergency, a highly reliable continuous monitoring system shall be
supplied.

It shall be either through ITCC (Integrated Turbine Compressor Controls) or individual
dedicated control systems. i.e CCC series 3++ for Antisurge and Woodward / Braun
model for Speed governor and over speed protection.

The monitoring system comprises machine mounted sensors and transducers and the

monitoring instruments installed in the auxiliary panel the control room.

The monitoring system shall have built in computer interface unit(s) for connection to

an overall monitoring and diagnostic computer system.
Sensors

The complete system shall be from the same instrument manufacturer, in order to
have single source system responsibility.
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Below is listed the minimum number of sensors required. The list is indicative and
should not preclude the vendor from including other parameters which in his
judgement are necessary for the safe and reliable operation of the train.

Temperature sensors shall be mineral insulated duplex RTD elements. In all sliding
surface babbitt bearings, the temperature sensor should normally be between 0.75
mm to 1.5 mm under the surface of the babbitt to ensure that the wall thickness is
sufficient to prevent the oil pressure from penetrating the babbitt.

Two sensors per radial bearing (one for redundancy) at the calculated maximum load
deflecting bearing under abnormal conditions.

One sensor in each two shoes for thrust bearing on both the active and inactive side.

Sensors on the machine case at various locations in accordance with the machine

vendor’'s recommendation.

Vibration and Thrust position sensors shall be Eddy current proximity sensors in
accordance with AP| 670 latest edition. To allow adjustment and replacement during
operation, external probes with no connectors or probe lead wires inside the machine
is preferred. If internal probes are provided, they should be mounted on rigid brackets
that will not vibrate and the armoured lead wires shall be sufficiently long to terminate
in weatherproof connectors outside the bearing housing. Necessary supports, strain
anchors and suitable feed shall be used where required inside the machine.

Two sensors at or near radial bearing, 90 degrees apart and normally 45 degree from
each side of the vertical centre. Installation at the nodal points shall be avoided under
any circumstances. The X-Y probes shall be in the same radial plane through out the
machine train. It is desirable that one of the mid turbine probes is a dual probe
consisting of a seismic velocity transducer and a proximity probe. The seismic

transducer may be un-monitored and used for connection to diagnostic instruments.

Two axially oriented sensors at each thrust bearings with at least one of them
observing a surface i.e., integral to the rotor. It is preferred that none of the probes
are monitoring the thrust collar, as the thrust collar may get loose and the axial probe

monitoring the thrust collar no longer measure true rotor movement.

One key-phasor radian on the driver of the machine train with a corresponding one
event per revolution marking groove under the probe. It must be ensured that thrust
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22.3.13

float and differential expansion do not move the mark out from under the key-phasor
probe.

Key phasor measurement shall be provided for compressor and turbine.

The monitors for the machinery protection system shall be installed on the panel in
the local compressor control room. Installation and area classification shall be in
accordance with the plant requirement. All instruments shall be highly reliable and
shall conform to API 670 latest edition. The machine supplier must ensure that the
potential free contacts are available from the system for all alarm and trip signals. The

monitoring system shall comprise of the following instruments:

Power supply for provision of the DC voltage necessary for the system but with a
separate power source for the key-phasor.

Digital shaft speed indicator operated from the signal supplied by the key-phasor
probe. The indicator shall have provision for repeating the speed signal to the control
room. The repeater signal shall be a pulse signal. Local indication of speed shall also
be available near the machine.

Dual voting thrust position monitor for each casing, designed to prevent false trips
due to transducer or collar failure. The monitor shall have built in adjustable time
delay of O - 3 secs.

Sensor output panel for termination of unmonitored transducers used for periodic
checks and diagnostics.

Temperature indicators with high alarm relays form radial and thrust bearings.

All information from the backplane electronics of monitoring instruments in the local
control room shall be available in the control room. The transmission shall be through
serial communication. However all vibration, axial displacement and speed signals
are connected with DCS through hardwired. All interfaces, bus cables and PC shall
be supplied by the vendor. The computer for transient data management system shall
be located in the control room.

Two plane radial vibration monitors for each casing for continuous monitoring of the
outputs of the two radial probes mounted 90 degrees apart at the same bearing. The
installation shall be such that either of the transducer pairs from the same casing can
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22.3.14

be connected to the monitor. The monitor shall be designed to prevent false trips due
to transducer failure and shall be provided with built in time delay.

Transient Data Manager shall be provided for monitoring data from all compressors.

VMS/MMS /O modules shall be with in built Barriers. 4-20mA for DCS. MMS to be
provided with CMS monitor. Rule Packs also to be provided.

Interlock, shutdown and trip signal shall be hardwired to PLC (Contact signal from
machine monitoring). All analog signal from VMS to DCS shall be hardwired.
RS232C/485 Communication shall be given as an additional provision. Also Ethernet
port shall be provided for connecting the VMS to configuration & diagnostic station
(PC based).

Speed Control of Turbines

All the over-speed trip and monitoring system shall be implemented in latest
Woodward/Braun make systems.

The speed control system shall be designed to provide maximum economy of
operation and high reliability with a minimum of maintenance, and shall fulfil the
requirements in API standard 512.

Speed control and over-speed systems shall be independent. There shall be separate
TMR over speed trip system for the rotating machines as per the relevant API Code.

The speed governor shall be electronic type and have remote speed setting from the

main panel and the control room as well.

The system shall be digital governor suitable of providing an accurate speed control..
The governor shall be installed in the CR with serial communication to DCS.

The electro-hydraulic type converters for turbo machinery shall be Voith make only.
Hazardous area classification of the field devices shall be suitable for plant hazardous
area classifications. The required power supply to these units shall be fed from
central cabinet room PDBs. Dual redundant 24 V DC bulk power supply for these
systems, if required. These power supply units shall be installed in PDB located at
central cabinet room and required power cables (with proper sizing and armouring)
shall be laid in overhead cable trays/ducts between PDB and field devices.
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22.3.15

The steam inlet and extraction valve shall be cam or bar lift multi valves to provide
maximum efficiency for all turbine load conditions. Because of the well known wear
and vibration problem with mechanical linkage system to those valves, special
attention shall be paid to the design of these systems.

The points mentioned below shall be carefully observed when designing the control
system.

The valves shall be positively held stems to prevent spinning, chattering and sticking.

Surface hardened stainless steel bushings shall guide the valve stems into lapped
seats, sealing the valves against leakage.

All linkage shall be external to provide greater accessibility and freedom to perform

visual inspection.

Each cam or bar shall be individually adjustable to give the desired rate of opening
and to provide maximum efficiency during all loads.

External location of cams or bars and visible valve stems with position indication shall

be foreseen.
Over-speed Trip Systems for Turbines

All the over-speed trip and monitoring system shall be implemented in latest
Woodward/ /Braun make systems.

To protect the operating personnel and equipment, the turbine shall be equipped with
a 2003 overspeed trip device that shuts down the turbine, when rotating speed
exceeds the maximum speed by approximately 10 percent. The emergency
governors shall operate totally independent of the normal controlling speed governor.

The whole overspeed trip system ( 2003) shall be very carefully designed to ensure
that the turbine will trip in all situations of overspeed, especially the time lag in the
mechanism shall be kept to an minimum, ensuring very fast operating of the trip and
throttle valves. The trip valve shall be provided with a limit switch for indication of
closed position (running light) in the control room.

The following shall be provided as a minimum:
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22.3.16

- 3 Speed probe required for measurement & control —
- 3 Speed probes for 2003 trip.-

All Speed Probes shall be of Braun / Protech make.
2003 trip system shall be of Protech/Woodward only.

The system shall close not only the trip and throttle valve, but also steam admission

valves.

A hand trip device for emergency manual tripping shall be located in front of the
turbine where it is readily accessible.

It shall be possible to verify trip set points while the turbine is coupled to the

compressor.

The secondary hardware of these system shall be installed in central cabinet room in
a standard RITTAL or equivalent panel of 1200mm (W) x800mm (D) x 2100mm (H)
or with RAL7035 color shade.

A dedicated laptop for programming and back up of all machines’ Woodword/Protech
2 out of 3 devices shall be provided along with required software/cable. The lap top
shall be with latest Intel hardware, OS and MS office software at the time of supply.

Control and Anti-surge Control

The typical surge protection control systems are to be shown on respective P&l
diagrams. The control system shall be electronic with the controllers installed in the
main panel. The controllers shall be with bumpless change over from manual to auto
and vice-versa and wherever required anti reset wind up feature shall be provided. It
is extremely important that all instruments are carefully specified for high quality and
fast action. The scanning time for digital controllers shall not be more than 40 msec.

The valves in anti-surge service shall be with linear characteristic and high energy
absorption trim and suitable for continuous operation for long periods with partly open
valves. The noise level must not exceed 85 dB.

The valve shall be provided with limit switches, handwheel, and mechanically
adjustable limitation of the valve capacity. It is also important that the valves have a
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22.3.17

22.3.18

very high stroke speed and still are stable in operation. The valve capable of
recirculating 100% of the designed flow rate shall normally a full stroke speed in the
order of one second. Complete designed data for the anti-surge valves would be
submitted for review and approval by OWNER.

The secondary hardware of these systems shall be installed in central cabinet room in
standard RITTAL make preferably, 1200mm (W) x800mm (D) x 2100mm (H) with
RAL7035 color shed.

BIDDER to supply suitable cables between field sensors and control room.
Lubrication, Shaft Sealing and Control Oil System

Everything possible shall be done to design the oil systems to provide a continuous,
cool, clean supply of oil at the required constant pressure to suit the need of the user.
Generally, the instrumentation for the oil system shall comply with API standard 614.

It is not the intention with this chapter of the specification to cover the complete
instrumentation for the oil system, but only to highlight a few important parameters. As
such it is not described which events that shall shut down the train. The complete
system proposed by the machinery vendor shall be subject to the approval of the
OWNER.

All local pressure gauges and temperature indicators shall be mounted on gauge
boards.

No pneumatic system shall be used for lube oil and seal oil tanks.
Lube Oil System

The reservoir which shall be steam heated for start up purpose by means of a
manual operated control valve shall be provided with a local level gauge, level
transmitter with indication, with low level alarm at the main panel.

The lube oil system shall be furnished with two identical lube oil pumps, one turbine
driven and one electric driven. Either one shall be selectable for normal operation,
while the remaining one automatically becomes stand by with auto start, if the normal

one fails.

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



(2

@ PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT | PNMM/PC288/E/003/P- 0
PDIL

BASED ON COAL GASIFICATION Il SEC-5.2
PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA) Document No. Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 84 OF 123

22.3.19

23.0

‘Running”, “ready to start” and “On Auto” lights shall be provided for the lube oil
pumps in the main panel. A low lube oil pressure switch in the pump discharge lines
shall start the spare pump and alarm the condition in the main panel. A low lube oil
pressure switch in the lube oil header after the coolers and the filters shall give alarm.
The oil coolers shall be controlled by a temperature control loop with separate high
and low alarms in the main panel. The cooling water control valve shall be provided
with handwheel. The dual filter units with manual switching shall have main panel
mounted indication of the differential pressure across the filter and a high alarm to
warn the need for switching and filter element replacement. A pressure control loop
on the system shall be provided to ensure the required constant oil pressure for the
turbine lube oil and compressor lube oil. Each of the system pressures for lube and

control shall be recorded in the main panel.
All drain lines shall be provided with sight glasses and local temperature indicators.
Seal Oil System

The instrumentation of the seal oil system shall basically be similar to the lube oil
system. The main difference is in the control at the delivery end. To ensure the
correct pressure to the elevated seal oil tanks, the pressure shall be controlled by
recycling the oil to the reservoir before filtration. The pressure control valve in the spill
back line shall, because of the high pressure drop, be with solid stellite trim.

The oil rate to each seal is maintained by the tank indicating level controller which
manipulate the valve in the supply line. The tanks shall be provided with high and low
level for alarm on the main panel. In addition, the low switch shall start the spare

pump.

Operation at 230 VAC and certified for the hazardous area as per general
specification for instrumentation of this annexure. Further, the valves shall be
designed for the operating under tropical conditions with a relative humidity upto
100% and with a shade temperature upto 50°C.The solenoids shall be with class “H”
high temperature insulation.The valves for instrument air shall be designed for 10
kg/cm2g at 70°C and the operating differential shall be from 0 to 10 kg/cm2.

LT

‘Running” “ready to start” and “On Auto” lights shall be provided for the Seal oil

pumps in the main panel.

NOISE IMMUNITY OF ELECTRONIC INSTRUMENTS
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The electronic Instruments shall have a susceptibility of less than 0.5% of span for a
frequency range of 20 - 200 Mhz in a field strength of 20 Volts/metre.

24.0 LOCAL CONTROL PANELS

All local panels under the scope of package vendor shall follow the minimum
specifications listed below:

241 Panels shall be free standing close cabinets, constructed in sections of min. 1000 mm
wide. The panel construction shall be welded or bolted frame construction with upright
and and additional framing in modular construction. The panel front sheet thickness
shall be min. 3 mm. The front of panel shall be stiffened where necessary with profiles
tack welded to the rear. Top, sides and doors can be made out of 1.6 mm thick plate.

242 The panels shall have environmental protection conforming to IP 65 min.
24.3 Instrument air shall be provided for purging of local panels.
244 Panel face, sides and doors shall be sand blasted and cleaned before primer and two

coats of paints are applied. The colour of paint shall be bright grey. The final surface
shall be semi mat, free from blemishes and paint runs.

24.5 230 V A.C. +/- 10%, +/- 3% Hz power at one point to the local panel shall be provided
by the client. Any other voltage level if required preferably 24 V, DC, the same shall
be arranged by the vendor. Redundant rectifier units shall be provided for the
generation of d.c.by the vendor.

24.6 Earthing lugs for both power and system earthing shall be provided by the vendor.

24.7 The wiring shall preferably contained in polymer ducts. Instrument safe wiring shall be
laid separately from others. The colour of IS wiring shall be light blue.

24.8 Cage clamp type terminals shall be used for cable termination and wiring. 20%
terminals shall be kept as spares in each terminal strip and box.

249 Gland plates shall be provided alongwith cable glands( ex. proof wherever required)

in each panel for cable termination.
24.10 A miniature circuit breaker shall be provided for each power supply.

24 11 All panels shall be provided with vibration dampening pads.

FORM NO: 02-0000-0021 F2 REV3 All rights reserved



(2

G2
PDIL

PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT
BASED ON COAL GASIFICATION

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA)

PNMM/PC288/E/003/P-
I/ SEC-5.2

Document No.

Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 86 OF 123

24.12

2413

24.14

25.0

251

25.11

25.1.2

25.1.3

2514

25.1.5

25.2

25.21

Each panel section shall be provided with illumination level of 300 Lux min.

Name plate/labels shall be provided for each panel mounted instruments, equipments
and accessories mounted in the front or rear of the panel.

Purged panels shall be provided with purge fail alarm. Purge fail trip shall be provided
with a bypass switch.

INSTALLATION
INSTRUMENT LOCATION

The location of instruments, control valves. Including junction boxes shall permit easy
access from grade, permanent platforms or stairways for operation, inspection and

maintenance.

The use of portable ladder or mobile platform shall be limited to access root valves,

thermowells and line mounted flowmeters.

Locations shall be decided to minimize the possibility of damage from passing or
falling objects and the possibility of tripping hazard or obstruct on walkway.

Permanent accessway/platform shall be provided for Instrument mounted on top of
Tank, vessels etc. Access via oing from Handrail is not acceptable.

Permanent access to be provided for laying of Instrument main cable tray.
INSTRUMENT CABLE
Overhead Runs

Instrument main cable tray from field junction boxes to main control building or local
control room shall generally be laid in aboveground cable tray.. Tray protection cover
shall be provided only for the tray on top of tray layer.

Instrument branched cable runs from junction box or local panel to each instrument in
the field shall also be routed aboveground and supported with trays, steel angles and

channels.
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25.2

Aluminium perforated cable trays with adequate supports shall be used for instrument
signals. Single pair cables from instrument to junction box and branch cable tray shall
be through perforated aluminium cable trays.

For Signal 900mm/ 600mm tray and for power 600mm/ 300 mm tray to be
considered.

Cable trays, Elbows, junctions and brackets, channels, special pieces and secondary
cable support shall be made of galvanised steel/suitable material.

Main metal conduits or raceways shall generally be anchored along piperacks and/or
structures of the plant.

Cable tray segregation shall be based on the voltage level. Cable tray shall be
supported at every 2M. 20% spare to be considered in the cable tray filling.

Instrumentation cables that form part of intrinsic safe (IS) circuits, if any, shall be
segregated from other instrument signal cables.

Instrument power supply (AC) cables shall not run in the same tray of instrument
signal cables. Cable tray shall be dedicated for laying instrument power cables
separately from the signal cable tray.

Alternatively, cable ducts of suitable size shall also be considered for main cables.
When common cable ducts are used for running both power and signal cables,
necessary air gap partition shall be used to segregate the cables.

CABLES

The primary insulation material shall be XLPE (cross linked polyethylene) for all types
of multi pair cables

Inner and outer jacket shall be made of extruded flame retardant 90 ac PVC to IS-
5831 latest edition.

All cables shall be FRLS as per standard IEC 332-3 Part 3 Cat. A latest edition. Fire
resistance cables whenever specified shall be as per me 331 Cat. A latest edtion.

The insulation grade shall be 600 V/1000 V as a minimum arid shall meet insulation
resistance, voltage and spark test requirements as per BS-5308 Part-2 latest edition.
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25.24

All cables shall be armoured. Armour over inner jacket shall be of galvanised steel
wire/flat as per 1S-1554 part | latest edition | IEC 502 latest edition. All the cores of
single pair or multi-pair shall be twisted and numbers of twist shall not be less than 10
per metre.

For signal and control cables, inner jacket colour shall be black. Outer jacket colour
shall be light blue, for intrinsically safe application and black for others. For
thermocouple extension cables the inner and outer jacket colour shall be as per IS-
8784.

L/R ratio of adjacent cores shall not exceed 40 pH | O for cables with 1.5 mm2
conductor and 0.25 pH / 0 for cables with 0.5 mm2 conductor.

Contractor shall ensure a minimum of 20% of quantity of each type of cables supplied
as spare including any special cable and in each multipair cables 20% pairs shall be
kept as spare.

Instrument Signal Cable

Single pair shielded signal/alarm cables shall be used between field instruments
switches and junction boxes/local control panels.

Multipair individually and overall shielded signal/alarm cables shall be used between

junction boxes/local control panels and control room.

The single pair/triad cables shall be 1.5 mm2 conductor size made of annealed
electrolytic copper conductor of 7 strands with each strand of 0.53 mm diameter.
Multipair cables with 0.5 mm2 conductor size shall have 7 strands of annealed
electrolytic grade copper conductor with each strand of 0.3 mm diameter. Multi triad
cable or multi pair cable with 1.5 mm2 conductor shall have 7 strands with each
strand of 0.53 mm diameter. Colour of core insulation shall be black blue in pair and
black, blue and brown in a triad.

Shield shall be aluminium backed mylar/polyester tape bonded together with the
metallic side down helically applied with either side having 25% overlap and 100%
coverage. The minimum shield thickness shall be 0.05 mm in case of single pair/triad
and 0.075 mm in case of multipair/triad cable.
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e) Drain wire shall be provided for individual pair and overall shield which shall be
0.5mm2 multi stranded bare tinned annealed copper conductor. The drain wire shall
be in continuous contact with aluminium side of the shield.

f) All multi pair cables shall have 6 pair/12 pairs only while multitriad cable shall have 6
triads/8 triads only.

9) All single and multipair cables for vibration monitoring system shall be instrument
cables with copper braided shielding for individual pair and overall.

25.2.5 Cables and Multicore Cables for Solenoids etc.

Cables and multicore cables for such items as flame detectors shall normally have a
conductor size of 1.5 mm2.. However, conductor sizes for power cables shall be co-
ordinated with the Electrical Group to avoid too many different cable types.

25.2.6 Thermocouple Extension Wires

a) Single pair shielded thermocouple extension cables shall be used between
thermocouple head and junction boxes transmitters/ local control panel
mounted instruments.

b) Multipair individually and overall shielded thermocouple extension cables shall

be used between junction boxes and main control room mounted devices.

c) The type of thermocouple extension cables shall be compatible with
thermocouple used. In addition the colour coding of the primary insulation
shall be as per ANSI latest standads.

d) The cable shall have 16 AWG and 18 AWG solid conductors for single and
multipairs respectively.

e) All thermocouple extension cable shall be matched and calibrated in
accordance with MC-96.1 latest edition.

f) Shield shall be aluminium backed by mylar/polyester tape bonded together
helically applied with the metallic side down with either side having 25%
overlap and100 % surface. Minimum shield thickness shall be 0.05 mm for
single pair and0.075 mm for multipair cable. Drain wire shall be 0.5-mm2
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253

multi-strand bare tinned annealed copper conductor. The drain wire shall be in

continuous contact with the aluminium side of the shield.

g) Inductance shall not exceed 4mH/Km.

h) All multi-pair cables shall have 6 pairs/12 pairs only.

Power supply Cables

All power supply cables shall be as per IS-1554 Part | latest edition and shall have

copper conductors. Minimum conductor size shall be 2.5 mm2. The cables shall be

PVC insulated and armoured. The higher size conductors shall be used incase of

long distance power cable where voltage drops more than 3 volts than required

supply.

Any other special cable required for instruments that should also be supplied as per

requirements. CONTRACTOR shall ensure that these cables are armoured type and

shall meet all other requirements.

JUNCTION BOX

a) Junction box shall be of SS304 for IS signal and for Non IS signals Die-Cast

Aluminium (copper free) with Anti-corrosive paint shall be provided. Junction

boxes shall be certified for weather proof with IP 65 certification for IS signal.

For non IS signals, Junction boxes shall be flame proof for IEC Zone 2 & Gas

group IIC Ex. Proof. Junction box shall have screwed covers. All entries to

junction box shall be side or bottom.

b) In general a junction box shall contain only signal of same class. The signal

class is categorized as following type:

i) Signal Level

Analog Input
Analog Output
Digital Input
Digital Output

Instrument Power

ii) System
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. DCS
. ESD
. F&G

iii) Type of protection

. Non IS, Ex d
o IS

c) The multi-cable entry for 6/12-pair & 8 Triad JB shall be 17 & 1 1/ 2” NPT (F).
Each junction box shall be provided with 2 multi-cable entries from the bottom
of the junction box with one plugged with weather proof plugs. All Cable entry
shall be at the bottom only,.

d) All spare cable cores shall be terminated in the Junction box, at the
marshalling panel end and wired through spare barriers / isolators or relays
(as the case may be) right upto the corresponding spare channel of I/O
module.

e) All spares hole of JBs, T/C head etc to be plugged with metallic plugs. The
metallic plugs, Junction box hinges, Handle, DIN rail, Allen screws shall be SS

material of construction.

f) Cable glands shall be provided with Cables shrouds. 20% spare terminals
shall be supplied in each junction box.

g) To the extent possible the Field Instrument Signal Distribution Junction-Box
wise should be such that the signals terminated from individual Junction Box
shall be terminated in the same DCS I/O module, i.e., signals from one
junction box shall not be terminated in different I/O modules.

h)
25.4 CABLE GLANDS
a) Contractor shall supply all cable glands required for glanding the above

mentioned cables both at field instrument and local control panel side, junction
boxes side and at control room side.

b) Cable glands shall be Ex-proof, SS316 double compression type
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25.5

25.6

INSTRUMENT VALVES AND MANIFOLDS

a)

Contractor shall supply instrument valves (miniature type) and valve manifolds

wherever required.

Body rating shall be as per piping class or better. All valves and manifolds
shall be forged type only.

Valve body and trim material shall be SS 316 unless otherwise specified.
Superior trim material shall be selected as requirement by process conditions.
Packing material in general shall be of PTFE.

INSTRUMENT IMPULSE LINES

a)

In general 2" OD annealed seamless SS 316 tubing shall be used in
preference to piping.

Tubing standard shall be used upto 600# only where the same is required as
per job specification. For rating above 600# and hydrogen/lethal service, only
piping standard shall be used. The tubing shall be 1/2" OD tube with all fittings
suitable for the same. Valves used shall be threaded. At the first isolation /
root valve end suitable pipe tag to tubing conversion fittings shall be used. For
remote installation suitable unions / couplings shall be used.

Piping standard shall be used for all installation where specified in job
specification. For rating upto 600 #, the connection to the transmitters shall be
with a male connector and tubing 1/2" OD. For rating higher than 600 #, no
tubing shall be used. The connection to the transmitters shall be with 1/2"
piping with flanges in between piping standard, all pipes shall be 1/2" NB
unless higher sizes required to meet the "requirements, with all fittings suitable
for the piping. All the joints shall be welded or flanged as required. For
instrument end connection i.e root valve of orifices and other items, level
gauges vent and "drain connection, seal welding shall be provided. For non
diaphragm seal instruments and instruments where provided with threaded

connection, no welding is required at instrument end.

Steam, tracing of all instruments shall be considered on steam traced Process
lines as per P&ID and other documents. For steam tracing of instruments SS
tube & SS fittings shall be used, Tube fittings shall be double ferrule type. For
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25.7

26.0

each instruments steam trace bore shall be provided with steam trap duly
connected to plant.

e) All instruments shall be provided with isolation, drain and/ or vent valves with
vent/drain end duly capped. This isolation valve shall be in addition to the first
isolation /root valve provided on the pipe or vessel at instrument take off.

f) For diaphragm seal type instruments, spacer ring with vent and drain
connection along with vent / drain valve with end capped.

g) Contractor shall supply flareless compression type of tube fitting and of three
piece construction with design similar to Swagelok/Parker Hannifen etc.

h) Socket-weld type forged pipe fittings of suitable material and rating shall be
supplied for pipe fittings. The minimum rating shall be 3000 #. Weld neck
fittings shall be used where socket weld type are not allowed by piping class.

i) All pipe fittings shall be according to piping material specification as per piping
class of the pipe on which instrument is connected. In case of
vessel/equipment/reactor, PMS of equivalent piping class shall be considered.

INSTRUMENT AIR SUPPLY DISTRIBUTION

Instrument air headers, pipes and distributors shall be of SS 304. Instrument air
manifold shall be used for supplying instrument air to control valves and other
instruments. These shall be with 10 nos. of tappings and be with ¥2” NPT (F), SS 304
valves. From the nearby air manifold, instrument air shall be supplied to the control
valves. For the purpose, all tubing shall be used shall be of SS316, 6mm, 1/2” OD,
seamless tubes, laid in perforated aluminium trays. All intermediate fittings shall be
double compression, SS316 MOC,. Solenoid valve operated condensate auto
draining points to be provided on the header at regular intervals.

FIRE AND GAS DETECTION SYSTEM (FGS)
GENERAL:

The FGS shall be a distributed system covering all process units and
comprising the following components. Integration of non process-related facilities will
also be considered when requirements of these facilities are defined:
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Fire Alarm System shall also cover all the buildings including all Control Rooms ()

Fire and Gas (FGS) PLC : QMR/TMR PLC for FGS of the same type as the ESD
system as per ITB. This shall include smoke detectors and all points of ISD/UV/
Manual call points shall be fully addressable. VESDA not required

Fire Alarm system and Fire Gas system shall be separate independent system.

> Field and building mounted sensors and call points.

> CR controller stations, including input/output interface.

> Fire station and control building located operator monitoring stations.

> Fire station located graphic mimic panels.

> Field and building located alarm horns and beacons and activation devices.

> Field MCP shall be housed in Ex-proof type housing.

The FGS shall provide fire and gas detection and alarming functions. Output functions
shall also be provided to initiate fire protection systems. (Fire water pumps start,
extinguishant release, deluge, etc.).

In general, however, only a limited range of automatic actions shall be implemented
and fire- fighting systems will be initiated by the FGS operator and/or fire-fighting

Crews.

Automatic process shutdown shall not be implemented, but the FGS shall include this
capability by both direct and hardwired communication to the ESD system.

SYSTEM STRUCTURE:

The fire and gas detectors and hardwired alarm outputs of the process units shall be
connected (via connection cabinets and I/O modules) to the FGS controllers located
in the Control Room (CR). The FGS controllers shall be connected on the ESD/FGS
redundant (fibre optic) communication network. Connections between buildings shall
be made via this network, i.e. there shall be no hardwired inter building cabling. FGS
operator stations with alarm printer shall also be provided in the fire station and all
control buildings. These stations shall be connected on the ESD/FGS communication
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network to provide access to FGS data for monitoring of FGS /O status via a series
of graphic and alarm displays.

A LVS of 70” shall be provided in the Central fire station, showing a geographic layout
of the with key common alarms, group alarms, system status information and fire
water pump status indication (including jockey pump) and start facility. The alarms
shall be connected as hardwired outputs from an FGS controller located in the fire
station for this purpose.. In the Control Room common alarms for each process unit or
fire zone shall be provided on the respective operator console. These shall be
generated as hardwired outputs from an FGS controller located in the CR for this
purpose. FGS alarm data will be logged on the common ESD/FGS Sequence of
Event Recording (SER) facility located in the CR and provided as part of the ESD
requisition.

EXTERNAL CONNECTIONS:
The FGS shall have the following interfaces to external systems:

> Redundant serial connection to DCS for process operator monitoring of fire
and gas alarms.

> Hardwired interface to heating, ventilation and air-conditioning systems.

> Hardwired interface to fire protection systems (deluge systems, building
extinguishant systems).

> Hardwired or serial link connection to non-process related fire protection
systems.

FGS ALARM PHILOSOPHY:

FGS alarms are provided for three (3) purposes:

> Alert personnel to hazard to allow safe evacuation or other action as
appropriate.
> Alert the FGS operator and/or fire-fighting crew to allow appropriate action to

be initiated to deal with the hazard.
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> Alert the process operator to allow appropriate process operation to be

26.1

initiated to minimize the hazard.

Alarming shall be based on fire zones defined (by others) with consideration of
geographic layout, potential sources of hazard, unit operations and applicable
regulations. Alarming shall be provided by means of the following:

> Hardwired audible and visual alarms located in the field and in buildings.
> FGS operator consoles located in the fire station and control rooms.

> LVS located in the fire station,.

> DCS operator consoles located in control buildings.
> Hardwired alarm lamps located on DCS operator consoles.
Clean Agent System

Automatic fire detection and suppression system for control room & cabinets room
shall be of clean agent type extinguishing media.

Suitable Clean Agent System as per NFPA 2001 latest edition shall be provided for
All Control Rooms.

Gas Detector

Gas Detector of Hydrocarbon/IR type, CO/Electrochemical Type, Hydrogen/Catalytic
type will be required.

Hooters/Electric Type and Beacons/Rotating Type are required.

Gas Detectors will be required at least in the following Area:

1) Gas Purification System (CO shift, H2S removal, CO2 removal, SRU,
Nitrogen wash)

N

Storage section

w

)

) Analyser Shelters

) HVAC of Control Room
)
)

o B~

All Substations
Battery Sections

(2]
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27.0

271

27.2

7) Other area where Hazardous gases will be present.

Bidder to list out sufficient Gas Detectors (each type), Hooters, Beacons to cover the
entire plant in consultation with PMC/Owner

OPERATOR TRAINING SIMULATOR
System Description

System will be a high fidelity customised process simulator. The scope of the
simulator is training of fresh and experienced operators on the followings:

. DCS console operation philosophy

. Process upset and emergency operation
. Steady state operation

o Shutdown and start-up

) Operation concepts and principles

The simulator scope will not include:
o Actual plant optimization

Simulator will be developed based on process design data, not on actual operating
data. The resulting accuracy will be therefore not respondent to optimisation
purposes.

Furthermore, simulator models will be based on static design data. The resulting
accuracy will be therefore greater for steady state situations and lower during
dynamic transients.

Fine tuning of the simulator is possible, but only following to long term operating data
collection and model parameters identification.

Description of the Simulated Process

Model shall perform also the simulation of following situations, in order to allow
training on the emergency procedures:

) Start up
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. Shut down
o Failure of main instruments - valve and transmitter
o Loss of various compressors
o Loss of various pump
o Loss of power supply
) Loss of cooling water
27.3 OTS Hardware

Hardware architecture will be composed of the followings:

. 1 (one) simulation computer and instructor workstation including 22" LED
monitor and A3 colour printer

. Terminals will be “emulated consoles”, imitating aspect and functionality of
real DCS consoles and using actual or look-alike operator keyboard.

. 1 Licensor Model PC

. 2 (Two) Field Operator Station with 242" DUAL LED monitor for operation of
the field equipment and for displaying Emulated ESD Panels (switches, lights,
etc) in graphical form.

. 1 No. Engineering. Station With 24” LED monitor Station

o All of the accessories necessary to get the full functionality of the system
(magnetic storage devices, touch screen, mouse etc if present on the DCS,
cables, etc.).

27.4 OTS Software
The package will include:
o General purpose operating system license

) Real time dynamic simulation package for the considered processes, including
graphic displays and a set of preconfigured typical drills

o Engineering/development facilities to allow the user to develop and modify the

simulation model.
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28.0

. Report and alarm logging facilities
FACTORY ACCEPTANCE TEST (FAT)

FAT is inspection for verification that all equipment and devices function properly with
integrity.

Prior to notification of FAT to Client/Purchaser, all the involved contractual
documentation shall be completed and all the cabinets, equipment and components
of DCS/ESD shall be assembled and installed in one area at one time.

Seller shall demonstrate all the function of DCS/ESD working properly in FAT. Each
test shall be carried out on the procedure reviewed and accepted by
Client/DEC/Purchaser after submitting Manufacturing Internal Test Certificate.

FAT certificate shall be issued by seller at the successful end of the test activities. All
the hardware and software failures and problems shall be documented. All the failures
and problems shall be resolved before shipment to site; all series of actions shall be
taken in accordance with the FAT procedure.

FAT will start with Visual Inspection including the following activities as minimum;

Quantity of all the cabinets, equipment and components.

Installation of all the cabinets, equipment and components.

Tagging of all the cabinets, equipment and components.

Wiring of all the cabinets, equipment and components.

Once Visual Inspection has been successfully completed, Hardware Testing shall

start including the following activities as minimum;

Power-On

) Redundancy of Power Supply on failure

. Diagnostics of the main equipment

o Redundancy of the main equipment on failure
o Redundancy of network on failure
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29.0

) 100% 1/O Accuracy Check at 5 point (0%, 50%,100%,50% and 0%) for all the
hardwired points (sample check may be allowed if 100% 1/O Accuracy has
been checked Manufacturer Internal Test)

Once Hardware Testing has been successfully completed, Software Testing shall
start including the following activities as minimum;

I/O Database implementation

o Graphic implementation

o Control implementation

) Logic and sequence implementation
o Historian implementation

o SER implementation

o AMS implementation

SITE ACCEPTANCE TEST (SAT)
SAT is inspection for checking that all the conditions are good after installation at site.

Prior to notice of SAT to Client/Purchaser, seller shall submit all the "As-Shipped"
documentation incorporating all the FAT correction.

Prior to start SAT, all the cabinets, equipment and components of DCS/ESD shall be
installed in proper location as designed.

Seller shall demonstrate all the function of DCS/ESD working properly in SAT. Each
test shall be carried out on the procedure and its criteria reviewed and accepted by
Client/Purchaser.

Test certificate shall be issued by seller at the successful end of the test activities. All
the hardware and software failures and problems shall be documented.

SAT shall be identical to FAT but at reduced amount to check hardware without any
damage, installations completed properly and interface working properly. Seller shall
provide special tools and test equipments.
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30.0 CCTV
CCTV System IP based
All Cameras shall be installed in outdoor and PTZ type.

No. of cameras shall be sufficient for surveillance of all the units of the plant and shall
be decided in consultation with PMC/Owner.

Bidder shall give a CCTV system which shall have complete provision of connecting
sufficient numbers of camera in consultation with PMC/Owner.

Closed Circuit Television system for the PLANT units shall consist of the following

elements:
30.1 DESIGN CRITERIA

The Closed Circuit Television (CCTV) system shall consist of the following units as a

minimum:

a) IP based Colour electronics Digital Video Camera Unit. With day and night
viewing under very low light conditions.

b) Video management software, Video analysis system along with LED monitors

c) Server with video management software recording, storing and playing, Colour
Video Monitors, Mouse-Keyboard, PC for System Administration /
Management / Maintenance etc.

d) Enterprise Level Server and Storage e) CCTV System cabinet (same
shall be matched with Marshalling and System Cabinet specification

mentioned elsewhere in tender)
f) Power supply distribution board

g) Coaxial cables, control cables, optical cables, connector etc. of required type
& size, cable glands, connectors and other accessories

h) Network switches (Layer-2 Managed)
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30.2

30.3

Ceiling hung CCTV monitors (LED type) minimum 55” size or Stand mounted
CCTV monitors minimum 55” size such that these can be suitably matched
with control room aesthetics by dimensions, appearance etc.

Network Video Recorder (NVR), will be located in main Control Room

k) Automatic computer based switching device

D) Media convertors (shall be IP 65 or better)

m) System should be expandable system with provision addition of more NVRs
and more cameras

n) Data storage of minimum 90 days to be provided.

CAMERA UNIT

Camera unit shall consist of High resolution IP Based Digital Video Camera with

inbuilt IR camera unit enclosure, remote controlled pan and tilt unit, remote controlled

washer and wiper assembly, sun shield -and thermostatically controlled heaters,

receiver units, junction boxes etc.

Video Camera

a)

d)

The video camera shall be colour type comprising of %2.8” CMOS sensor with
wide dynamic range and resolution 2 Mp as a minimum with Full HD 2MP

minimum resolution 30x Zoom.

The camera shall have Automatic Gain Control (AGC) facility with gain
adjustment of typically up to 18dBA. The video amplifier shall ensure a signal
to noise ratio of 50.

The camera shall be able to operate satisfactorily under varied light intensity
levels. The light sensitivity of the CCTV camera shall be 0.65 lux low light
sensitivity in color/Normal mode, and 0.2 lux low light sensitivity in “night”
mode and shall be able to view objects in illumination level of 45 lux at the

distance of 50 m as a minimum.

Automatic lens iris control facility shall also be provided as per the background
light levels.
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30.4

30.5

30.6

30.7

e) The focal length of the camera shall be based on the distance of the objects
from the camera. The lens adjustment for focus control and zoom control shall
be motorized and remote controllable. F=4.3 to 129 mm.

f) The camera shall have feature of backlight compensation.
Camera unit enclosure

Camera unit enclosures in safe areas shall be weather proof to IP-65 as per IS-
13947. Camera unit enclosures in hazardous areas shall meet the following

requirements, as a minimum:
Weather-proof : IP-66 Type NEMA 4X

Camera unit enclosure shall be suitable for the area classification indicated in the
datasheets.

Pan and Tilt Unit

The factory integrated pan and tilt arrangement shall be able to adjust camera within
an angle of 0° to 360° horizontally (i.e. pan range) and a minimum of 180° (+90)
vertical (i.e. Tilt range). The movement of the device shall be smooth. Pan speed shall
be 6 degrees /sec and tilt speed shall be 3 degree/second as a minimum. Pan and tilt
action shall be operable from video management system in control room. Pan and tilt
unit shall be suitable for area classification as indicated in the datasheets. Pan and tilt
units shall also be weatherproof to IP66 Type NEMA 4X. 30x Zoom shall be there.

Wiper and Washer

Whereever camera is for outdoor installation or the application necessitates. The
glass window shall be provided with a wiper and washer unit. The washer unit shall
comprise of washer tank, motor & pump and associated tubing Vendor shall indicate
the media to be used for actual washing with requirements like flow, pressure etc.
Whenever specified, the washer tank shall have a capacity of 10 litres as a minimum
and the minimum flow rate of the pump shall be 0.5 litres per minute. Inbuilt Wiper
shall be provided from OEM.

Space Heater
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30.8

30.9

30.10

For outdoor applications and where there is a possibility of condensation on the glass
window, the camera unit shall be provided with a thermostatically controlled anti-
condensation heater.

Junction Box

The junction boxes for housing the accessories shall be suitable for outdoor
installation with minimum IP-65 weatherproof protection and shall be certified for the
specified area classification as per datasheets.

Camera Mounting

Cameras shall be provided with suitable mounting accessories for mounting on
structures, roofs, poles. If mounted on the pole, the pole shall have ladder for camera

maintenance.
Video Management System/Video Recording/Video Analysis

The system shall support the virtual matrix capability (i.e., software based matrix) to
allow the operator to assign any camera to any local or remote monitor on the
network. Also it shall be possible to Control and monitor any camera on the network.

The video management system shall be able to permit online selection of:

a) Camera Units

b) Monitors

c) No. of views on one monitor

d) Recording Commands

e) Pan-tile Control

f) Sequential Switching of image on monitors

g) Focus, wiper, wash and zoom operating for each camera unit.

The monitors shall be 55" colour LED monitors with necessary controls like colour
brightness, contrast adjustment and monitor ON/OFF control. These functions shall
be possible from the monitor front.

The camera views on the monitor shall be populated based on the operator request.
The operator shall be able to view 1/4/9/16 views per monitor. The operator shall be
able to enlarge the views.

The operator shall be able to view cameras through simple drag and drop commands.
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The system shall be equipped with the web based client software to allow users to
view the cameras on the Microsoft explorer browser from any PC on the network,
provided if they are given the permission and password.

The user interface shall present the operator with a camera tree that shall show the
list of all the cameras and camera sequences that are available to the operator. The
Vendor shall present the hierarchy of the camera tree together with the grouping of
cameras and the way in which the user! operator shall interact with it.

The NVMS user interface shall have a map to allow viewing the graphical
representation of the area together with allowing the operator to place camera icons
on the map. The Vendor shall present the full features and operations of the map and
shall present the way in which the user/ operator shall interact with the map.

The operator shall be able to perform pan/ tilt zoom/ washer and wiper unit control for
PTZ cameras.

The operator shall be able to enable/ disable Motion detection for cameras.

The operator shall be able to write macros/scripts for the cameras to do the following
as a minimum:

(i) To define the sequence of cameras to be viewed on a given monitor
(i) To define the period and start/ stop time for viewing a camera on a monitor

The viewing and control of cameras shall be controlled by use of passwords. Two
levels of password shall be provided:

a) The operator level in which the operator shall be able to perform PTZ controls,
viewing, recording and playback.

b) The supervisor level in which the supervisor shall be able to make
configuration changes in addition to the PTZ controls, viewing, recording and
playback.

Video Recorder

FORM NO: 02-0000-0021 F2 REV3

All rights reserved



m— ,“ PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT | PNMM/PC288/E/003/P- 0
WSl 3 T \ Il/ SEC-5.2
PDIL BASED ON COAL GASIFICATION
PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA) Document No. Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 106 OF 123

a) Whenever specified the system shall also supplied with video recorder to
record video images automatically or on manual demand. The recorder shall
meet the following requirements as a minimum.

b) The video recorder shall have disk space to store on-line video storage for
duration as specified in the datasheets and access to high capacity archiving

mechanisms for removal of stored video to off-line storage media.

c) The vendor shall size the video recorder hard disc space based on the
number of cameras, number of days (minimum 90 days) for which the
recording has been done, the resolution of recording and the number of
frames per second to be recorded, as indicated in the datasheets. Vendor
shall submit calculations/ equations for storage requirements. Use of software
without supporting calculations shall not be acceptable.

d) The system shall mark the events with time and date stamping during
monitoring and recording. The system shall allow the operator to view stored
information with respect to time and date of recording with scan and search
of the marked events/ timing.

e) The operator shall be able to playback the recorded events in slow and fast
motion with variable speed.

f) It shall be possible for the operator to schedule recordings for each individual
camera taking place in the future. The operator shall be able to configure the
Start and Stop time for the scheduled recording.

g) The operator shall be able to exports previously stored video to DVD or latest
storage option as specified in the datasheets.

h) The exported video shall be able to retrieve archived video from DVD or the
latest storage option as specified in the datasheets.

i) Captured images or videos shall be easily distributed to any remote locations
through the LAN/WAN environment, if required. The operator shall be able to
export previously stored video from a recorder to any other network storage
devices including a network drive. An exported file must be in MPEG-4/
MJPEG format and, as such, should be readable using any MPEG-4/MJPEG
compliant decoding software..
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30.12 Video Analysis
a) System shall generate alarm on motion detection in areas where no motion is
expected.
b) System shall generate alarm on no motion detection in areas where motion is
expected.
c) System shall generate alarm on flare flame failure.
d) System shall generate alarm in case fire is detected.
e) System shall generate alarm when toxic cloud is observed.
30.13 Alarms & Events
a) The operator in the control room shall be able to get an indication of the faults

occurring in any of the devices connected over the network. This includes
faults occurring in the cameras, video encoders, computers, and video
recorders. Faults occurring in each of these devices shall generate an alarm in
the operator console.

b) The operator shall be able to view the chronology of events by device, date,
time and description.

c) The system shall support logging of events for reviewing and analysis in the
future.
d) Upon detecting a fault, the system shall be able to automatically send an E-
mail alert.
30.14 Configuration

The following facilities shall be provided for configuration of the CCTV system as a

minimum:
a) Assign an ID or name to each camera.
b) Add/delete cameras.
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30.16

c) Change the camera details (e.g. Camera location, Camera ID, Camera

number, etc)

d) Configure the camera encoding parameters in terms of number of frames per
second.

e) Configure the camera encoding resolution in terms of setting it to CIF, 2CIF, or
4CIF.

f) Creation of schedules for recordings.

g) Configure recording either on demand, continuous recording or based on

motion detection.

h) Add/ delete monitors to the system.
i) Add/ delete computers to the system.
i) Creation of a camera group, view a camera group, view a camera sequence,

and view a multiple view screen.

k) For an IP based system, assign IP addresses to video encoders, computers of
video management system, video recorders, video wall controllers as

applicable.
) Program external outputs based on certain events.
No interacing to be done with DCS system. It shall be independent system.
CCTV CABINETS

The CCTV cabinet(s), Rittal make shall house the following components: (i)
Computer(s) (ii) video encoder(s), (iii) video recorder(s), (iv) control unit (v)network
switches (vi) Transceiver modules, if any (vii) indoor fibre patch panel, if any (viii)
VGA boosters, if any(ix) Line drivers, if any (x) Miniature circuit breakers etc. as
applicable. The CCTV cabinets specification shall same as of Marshalling & System
cabinet mentioned in the NIT elsewhere.

The color of the CCTV cabinets shall be matched with the existing cabinets at control

room.

FORM NO: 02-0000-0021 F2 REV3 All rights reserved



wm; PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT | PNMM/PC288/E/003/P- |
PDIL\ BASED ON COAL GASIFICATION I/ SEC-5.2

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA) Document No. Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 109 OF 123

30.17 OPTICAL FIBER CABLE

The Optical Fiber Cable (OFC) used for the CCTV system shall conform to the

following specification as a minimum:

a) The OFC shall be CSTA (corrugated steel tape armored, electrolytically
chrome plated low carbon steel) armored cable.

b) The OFC shall have FRP strength member, loose tubes for single mode
optical fibers filled with moisture resistant jelly, moisture barrier of polymer
coated Aluminum tape or water swellable tape, inner sheath of HOPE and
outer sheath of PVC.

c) Optical fibers shall be single mode fibers compliant to ITV-T G 652 and fibers
colours shall correspond to IEC 793-2 and 304. Optical fibers shall be coated
with UV cured double acrylic resin. It should not have any reaction with
cladding or core material. The coating should provide maximum resistance to
micro-bending & abrasion and ensure mechanical & optical strength. The
coating shall be easily stripped with mechanical tools.

d) The number of fibers in the OFC shall be decided depending upon the

requirement with 8 fibers as a minimum.

e) The cabled fiber attenuation shall be -S 0.37 dB/km for 13] 0 nm wavelength
range and 0.22 dB/km for 1550 nm wavelength range.

f) The tensile performance shall be as per IEC-794-IEl and with tensile load
0f9.81 W Newton with attenuation change -S 0.05 dB/km at 1310 nm. W is
weight of OFC/km.

30.18 Network Switch

The network switch used for the CCTV system shall conform to the following

specification as a minimum:

The network Switch shall be configured to provide communication paths and provide
the facility for adaptive packet and message routing through any available
communication link. The network Switch shall provide the facility of multiple protocol
router and bridge that provides high bandwidth connections into backbone networks
for remote sites. It shall be managed switch (L2).

FORM NO: 02-0000-0021 F2 REV3 All rights reserved



(3]

G2
PDIL

PLANT: NITRIC ACID & AMMONIUM NITRATE PLANT
BASED ON COAL GASIFICATION

PROJECT: COAL TO AMMONIUM NITRATE COMPLEX
AT JHARSUGUDA, ODISHA (INDIA)

PNMM/PC288/E/003/P-
I/ SEC-5.2

Document No.

Rev

DESIGN PHILOSOPY-INSTRUMENTATION

Sheet 110 OF 123

30.19

31.0

311

The network Switch shall support both intra-area and inter-area routing for
transporting messages between nodes and shall support the network routing! bridging
services for OSI, TCP/ IP, X.25, LAT and other industry standard wide area networks/
protocols. The network switch shall be adaptive 10/100/1000 Mbps interface port,
supporting pass through Crossover adaptation of port. The network switch shall be
provided with optical fiber module interface suitable for long distance transmission.

POWER SUPPLY

The system shall operate on 110 VAC/ 230VAC (as required) with the following
specifications:
Voltage variation £ 10%

Frequency 50 Hz+ 3 Hz

Any other power supply required shall be derived from this power supply by the
vendor.

Power Supply distribution for all items related to closed circuit television system shall
be carried out from the system cabinet itself. Vendor shall supply any hardware
required for conversion/distribution. Power supply for each item shall be provided with
a separate switch and fuse for isolation and protection of the system.

The CCTV system shall have the capability for future expansion to add cameras and
additional storage in video recorders.

TELEPHONE EXCHANGE AND ASSOCIATED ACCESSORIES
BASIS OF DESIGN

The system and all the equipment shall conform with all relevant and the latest edition
of Indian, International, OISD and CCITT/ ITU latest standards as applicable. As a
minimum, the following standards shall apply:

a. IS: 2148 Flameproof enclosures for electrical apparatus.

b. I1S:13346 General requirements for electrical apparatus for explosive gas
atmospheres.

C. I1S:5572 Classification of hazardous areas (other than mines) for electrical

installation areas having flammable gases & vapors.
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31.2

31.3

d. IEC:79 (Applicable parts) Electrical apparatus for explosive gas atmosphere.

e. IS:13408 Code of practice for the selection, installation & maintenance of
electrical apparatus for use in potentially explosive atmospheres.

f. IS:13408 Code of practice for the selection, installation & maintenance of
electrical apparatus for use in potentially explosive atmospheres.

g. IS:5571 Selection of equipment for Hazardous areas.

The telephone system shall be interconnected with the PA/GA systems such that
communications can be automatically established by authorized subscribers of any of
the systems without operator intervention.

The telephony system shall also be connected to the Public Switched Telephone
Network (PSTN) through the EPABX, and shall comply with the entire
telecommunication carrier's requirements; technical compatibility between the public
and private networks shall be ensured.

Service Conditions

All the equipment shall be suitable for the site conditions as specified in design basis.
Indoor equipment shall be installed in a HVAC controlled environment.

Area Classification

All the out-door equipments shall be suitable for installation in hazardous area and
shall be Flameproof to Ex-d IIC/T6 and weatherproof to IP67 as per IEC529,
irrespective of plant’s hazardous area classification.

All the outdoor equipments shall have certification for use in Zone-2, Gas group
IIC/T6, irrespective of plant’'s hazardous area classifications and by the recognized
testing and certification authorities such as ‘CMRI' Dhanbad, BASEEFA (UK), UL
(USA) etc., or the relevant authorities of the country of origin.

Indigenous equipment for hazardous areas shall be approved by CCEO and all
flameproof equipment shall be under a valid BIS license.

The exchange shall be fit operate on the following power supply:

a) UPS Supply voltage 230 A.C. +10%
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31.4

b) Supply frequency 50 Hz £3%
DETAILS OF DESIGN
DESIGN SPECIFICATIONS:

The system shall comprise of fully microprocessor based digital central exchange(s)
consisting of system control hardware, which shall be located at control room. It
should be an expandable system. The system capacity shall be decided in
consulation with PMC/Owner. It should support IP / Digital / Analogue phones.

A redundant interface for connecting any other Telephone Exchange.

An Internet Protocol (IP) based telephony system shall be provided. The Exchange
shall have facility of connection to the LAN system with POE/non-POE switches.

The Telephone Exchange shall be interfaced with FGS system via 2 wire, RS-485
serial interface over MODBUS. The Telephone Exchange system shall provide
general failure alarm signals for presentation on the DCS system in the Control Room
(CR).

The telephony system shall be interconnected with the PA/GA systems such that
communications can be automatically established by authorized subscribers of any of
the systems without operator intervention.

The EPABX and a Main Distribution Frame (MDF) shall be located at the control
room. There shall be 100% redundancy(criss-cross) between EPABX and MDF.

CPU and power supply shall be provided with 100% redundancy.

Each office (or equivalent) telephone set shall dispose of two connection possibility
points as a minimum. The additional connection points could be used either to
change location inside the room or to add further telephone subscribers.

The cable supply and installation rules shall follow the same rules than the

instrumentation cables.

The telephone JB supply and installation rules shall follow the same rules as the

instrumentation items.
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31.5

The system shall have automatic broad casting of alarm when a fire or gas alarm
signal is initiated from the fire and gas system.

Bidder has to provide complete layout of the Telephone network in its scope of the
building.

Complete supply, erection of the exchange system shall be in bidder scope.
Bidder has to provide complete system in fully working condition.
CENTRAL EXCHANGE

The central exchanges shall be fully digital, microprocessor based freely
programmable exchanges, working independent of each other. Programming shall be
by means of user friendly menu driven software via a dedicated lap top, which shall
also be supplied by the system vendor. The specification of laptop shall be latest Intel
hardware, Microsoft OS and MS Office software at the time of supply.

It shall be possible to program / re-program the exchange through external laptop PC,
using text/graphic editor, via USB/RS 232 or other suitable interface. This shall
enable the user to carry out the following operations without any additional software.

It shall be possible to interface the system with Fire Alarm system via RS485 serial
interface over MODBUS protocol and with the central EPABX system via EPABX
digital lines.

Complete hardware racks related to both these exchanges shall be accommodated
inside control room at central cabinet room in a common panel/cabinet. The cabinet
shall be fabricated out of minimum 16-gauge sheet steel, naturally ventilated, dust
and vermin proof with IP-54 enclosure as a minimum. The panel shall be with swing
out assembly of plug-in-card racks.. It shall be possible to locate faults by monitoring
from the central cabinet.

The central exchange shall have a processor module for the control of the central
exchange. The exchange shall have a completely non-blocking type switching system
and associated circuitry for call recognition and acknowledgement.

The offered system shall be flexible and modular in construction with the possibility of
expanding to a bigger system in the future.
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32.0

33.0

The construction of the type, size and make of panel, wiring, colour codes and
ferruling philosophy of various signal and power cables shall be exactly same as
those of DCS/ESD panel specifications as prescribed in this ITB. Panel shall be min.
1200 mm wide x 800 mm depth x 2100 mm height and of RITAL make with same
colour shade as those of DCS/ESD panels.

Each of the central exchanges shall have built-in fault diagnostic unit using test and
monitoring modules. It shall be possible to locate faults by visual signalling and
monitoring by means of test plugs from the central cabinet.

All hardware necessary for fault isolation and troubleshooting shall be supplied as a
part of the cabinet along with each exchange.

LOCAL AREA NETWORK (LAN) FOR CR

The Bidder shall lay the LAN required for Main CR area.
BASIS OF DESIGN

The system shall have as a minimum the following for CR:

1. Manageable L2- 48 port switch with 1G/10G port with 48 port Jack panel with
cable manager.

2. Switch shall have with 8 redundant Fibre optic port. One redundant Fibre Optic
Port shall be used for connection to main Plant LAN switch/servers.

3. Cabling shall be CAT6A cabling

4. 24 Nos 3 m/Cat 6A patch cords

5. 24 Nos 6 m/Cat6a patch cords for end user

6. UTP CATG6A cabling shall be done with one spare cable.

7. Cable and passive components shall be from AMP. I/O — 24 nos, Faceplate
with cover 24 Nos.

8. Provision for LAN /telephone sockets in all rooms in all Plant buildings.

Compressor Controls System (CCS)
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34.0

CCS will continuously monitor and control centrifugal compressors through
performance control (including energy efficiency), remote adjustment of speed set
point and anti-surge protection. Moreover a CCS may be interfaced with a Machine
Monitoring Systems (MMS) for machinery protective functions and with a Safety
Instrumented System (SIS) for all safety and shutdown actions.

DCS shall provide the integrated operator interface for start-up, shutdown and
continuous control, through delicately configured graphic displays.

CCS and its associated hardware shall be totally independent from all other DCS
hardware, with the exception of communication links, and will not require the correct

operation of any other system to fulfil its own functions.

The architecture shall be based on redundant data communication, control
processors and power supplies. A failure of a single supply voltage shall not cause
any disturbance in system function A dedicated and independent CCS shall be
provided for each compressor or each compressor train requiring CCS control in each
plant area. This includes all System hardware and software, I/O and marshalling
cabinets. There shall be no common equipment shared between two or more plant
area, with the only exception of control, maintenance and supervision networks, and
Engineering Workstation’s (EWS) which will be common to all Systems present in the
same DCS Area. Systems and Engineering Workstations shall be on-line for
monitoring, diagnostics, configuration and software maintenance.

The Human-Machine Interface (HMI) for CCS, as per all DCS sub systems and
applications, will be through DCS Operator Consoles in CR. These will include DCS
Operator Workstations, auxiliary panels containing hardwired buttons and lamps,
peripherals such as printers, and communication equipment.

For this purpose each CCS shall interface the respective DCS plant area through
redundant communication link. No interface with auxiliary panels shall be foreseen for
CCS. Interface with all other systems, including compressors local panels, shall be via
hardwired signals. All interconnecting type and quantity among the CCS and other
systems/subsystems shall be shown on the above mentioned drawings.

Instrument Workshop

Instrument Workshop is in the LSTK bidder's scope. Bidder shall provide all the
workshop equipment required for maintenance and calibration of the instruments.
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ANNEXURE -1

INSTRUMENT ACCURACIES

The instrument reference accuracies shall be as per the table below. Accuracy of the

Instruments shall be minimum as follows. Custody Transfer accuracies shall be as defined in

the ITB in terms of rms.

Type of Instrument

Accuracy

Process Gas Analyzer — All type

+/-2% FS

Conductivity , pH meters

+/- 0.5 % of Reading

Belt weighers

+/- 0.5 % of range

Differential pressure & Pressure transmitter - SMART

+ 0.050% of span within TD ratio of 1:
100 or better

Diaphragm seal transmitter & Pressure transmitter -
SMART

t+ 0.10% of span within TD ratio of 1: 100
or better

Rotameter with transmitter + 2.0% FS Note (1)
Vortex flow meter + 0.7 %FS
Positive displacement flow meter

- Raw material and Product + 0.2% FS

- Others + 0.5% FS
- Turbine meter or Mass flow meter

- Raw material and Product + 0.2% FS

- Others + 0.5% FS
- Electromagnetic type flow meter + 0.5% FS
- Mass flow meter (Coriolis Type) + 0.1% FS
- Ultrasonic type flow meter(clamp on) + 0.5% FS
- Ultrasonic type flow meter( 5 — path) + 0.25% FS
- Ultrasonic type flow meter( 1 — path) + 2% FS

Orifice plate : Normal Application

+/- 2% of flow rate

Orifice plate : Special Application

+/- 1.5% of flow rate

Venturi

+/- 1 % of flow rate

- Displacement type level indicator

1.0% FS

I+

- Displacement type level transmitter

+

0.2% FS (Smart)

- Tank gauge (Custody Transfer)

1 mm with +/- 1 mm resolution

I+
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- Servo type tank gauge + 2 mm (up to 20 m height)

- Radar type tank gauge + 1 mm or better for custody transfer
+ 5 mm or better for normal application

- Pressure gauge + 1.0% of span for Bourdon type , 1.5%
for diaphragm

- Temperature Transmitter t+ 0.15 % of calibrated span for RTD &
T/C

- Filled system/Bimetallic + 1.0% FS

- Small size pressure gauge + 3.0% FS

- Draft gauge + 3.0% FS

- Receiver gauge + 1.5% FS

- Thermocouple & Resistance Bulb Applicable Codes/Standards

Note: 1. Vendor's standard accuracy is applied to local indicator type

Remarks: 1. Accuracy of instrument and special articles except for the above mentioned instrument
shall be in accordance with the applicable codes/standards, or Vendor's standards as
approved by Purchaser.

FS: Full scale.

Overall rangeability of transmitter except for draft range shall be 1: 100. Draft range
transmitter rangeability shall be 1: 30 for the accuracy indicated above.

wn
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ANNEXURE -2

Field instrument connections shall be as follows.

Instrument Type

Process /[ Vessel

Instrumentation

Connection Connections
DP Flow Instruments 72" NPT (M) 2" NPT
External Displacer on Vessel 2" Flanged 2" Flanged
( Min. Rating ANSI 300#)
Internal Displacer 4" Flanged 4" Flanged
( Min. Rating ANSI 300#)
External Ball Float on Vessel 2" Flanged 2" Flanged
( Min. Rating ANSI 300#)
Internal Ball Float 4” Flanged 4” flanged
( Min. Rating ANSI 300#)
Magnetic Level Gauge 2” Flanged 2" Flanged
( Min. Rating ANSI 300#)
D/P Level 2" NPT (M) 2" NPT
D/P Level with Remote Seal Diaphragm 2” Flanged 2” Flanged
( Min. Rating ANSI 300#)
D/P Level Direct Vessel Mounted 2” Flanged 2” Flanged
( Min. Rating ANSI 300#)
RADAR - Direct Mount on vessel 3" flanged 3" flanged
( Min. Rating ANSI 300#)
GW RADAR - Side/Side Chamber Mounted |2" flanged 2" flanged
on vessel (Min. Rating ANSI 300#)
Internal GWR on Equipment 4” Flanged 4” flanged
( Min. Rating ANSI 300#)
Special Level Instrument on Equipment 2" flanged 2" flanged
(Ultrasonic)
Tank Level Instruments (Servo) on 6" flanged 6" flanged
Atmospheric tank/ Pressurized Equipment
Tank Level Instruments (Radar) on 8" flanged 8" flanged
Atmospheric tank clean service / Pressurized
Equipment
Tank Level Instruments (Radar) on 24" flanged 24" flanged
Atmospheric tank viscous service /
Pressurized Equipment
Tank Level Instruments (Ultrasonic) on 2" flanged 2" flanged
Atmospheric tank / Pressurized Equipment
Pressure Instruments 72" NPT (M) 2" NPT
Press.Gauge 2" NPT (M) 2" NPT
Pressure with diaphragm seal, 2" Flanged / 3" 2" Flanged / 3"
(Min. Rating ANSI 300#) Flanged Flanged
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Pressure Instruments on Vessel 172" Flanged 2" NPT

Pressure Instruments on Standpipe %" SW/BW/Flanged 2" NPT

Chemical Seal pressure Instrument gauge on |1 %2” Flanged 2" NPT

Vessel

Diaphragm Seal pressure Instrument gauge |1.5" Flanged 1.5" Flanged

on Vessel

Thermowell 172" Flanged 1 %" Flanged

( Min. Rating ANSI 300%#)

Multipoint Temperature Element for Tanks 2" Flanged / 3" 2" Flanged / 3"
Flanged Flanged

Standpipe 3" Flanged -

Note:-
a. There shall be a separate tapping for each of the instruments on any pipeline/vessel. No

multiple instruments from one tapping is acceptable (for example PG and PT from single pipe
line tapping with single or double mechanical isolation valves are not acceptable). However,
as an exception to this, three transmitters on clean gas services from one orifice (with two
pairs of tapping) is acceptable, where multiple (2 out of 3, etc.) transmitters are to be
installed.

In case of multi-transmitter installation from a single orifice, a separate identical pair of
tapping to be provided with a separate transmitter i.e. no branching from a single tapping is
allowed.

Min. 3” Flanged remote Seal connection.

All type of instrument tapping flange rating shall be minimum ANSI 300#, irrespective of
minimum design pressure. However for pressure rating of 900# class and above, RTJ flange

shall be used. At few locations, double isolation valves shall be used as per table given
below.

PRESSURE | LEVEL FLOW CONTROL
INSTALLATION TAPPINGS TAPPINGS ELEMENTS VALVE
RATING
300 # SINGLE SINGLE SINGLE SINGLE
600 # DOUBLE SINGLE DOUBLE SINGLE
900 # / 1500 # / 2500
# DOUBLE DOUBLE DOUBLE SINGLE
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Annexure — 3
SYSTEM CONFIGURATION

The system configuration is defined as a minimum here. The Bidder has also to consider any

other item defined in the Section5.2 (e.g. , CCTV, FGS system, etc. requirements). Any other
system required has also to be provided by LSTK bidder.

DCS

4 Nos. Operator Stations with, 24” TFT, COLOR, LED type dual monitors

1 no. of Membrane Operator's Keyboard and 1 no. of QWERTY engineer’s keyboards
with mouse with each operator station with touch screen, mouse

1 Nos. ES/OS dual personality, 24” TFT, COLOR, LED type

1 No. Supervisor Station

1 No. Soft Annunciator Window (24”)

1 No Auxilary Console

ESD
1 No. ES/OS dual personality with SOE facility, 24” TFT, COLOR, LED type

Printers
1 No. A4 Heavy duty Black and white HP make Laser printer
1 No. A3 Heavy duty Colour HP make Laser printer

4 Nos. (70”) LVS with 2x2 configuration.

Common Stations

1 No. AIMS PC with 1 TB Harddisk, 24” TFT, COLOR, LED type

1 No. Instrument Asset Management System with HMS, 24” TFT, COLOR, LED type

1 No. OPC Server with interface package station, 24” TFT, COLOR, LED type

1 No. Documentation Node 24” TFT, COLOR, LED type

1 No. Fire wall / DMZ

1 No. Terminal Server, 24" TFT, COLOR, LED type

Real Time data base Management System (RTDBMS) System complete with Server etc.
OTS Hardware and software

Mass-spectrometer (if applicable) with Laptop

CCTV System
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FGS system as per specification.

Suitable speed-monitoring and over-speed trip system

1 No Unified Gateway Service Both Way system with OPC with 24” TFT Color LED monitor with
requisite software/hardware for Remote Viewing.

4 Nos View station for top management connected to PLANT LAN via Firewall / OPC, 24” , COLOR,
LED type.

Provision of additional 100 10s wired upto Marshalling Cabinet/System cabinet separate from Spares
shall be considered to integrate with other Packages. It shall also be considered in Controller

loading.

Analyser PLC
One Analyser PLC with laptop for each Analyser shelter shall be provided with redundant

connectivity to Control Room.

Other packages and Offsites Plant

Bidder to provide space for approx. 15 Nos consoles for accommodating other plant and
offsites (including 6 consoles for common area) in console area. Bidder to provide the
details as per their architecture.

Bidder to also provide space for 25 Nos Marshalling/System Cabinets in Rack room.

Hardware/software required for two nos. of redundant connectivity from offsite and utility
DCS/ESD to central control network shall be considered by the bidder.

Also 2 nos UPS feeder to be provided.
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Annexure — 4

Indicative Sample format for PTR

Customer Plant Location Plant Type Feed Licensor

Status Year of Supply

Model
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Instruction to the Bidder

1. The Vendor shall submit complete Analyzer shelter GA drawings, BOM , HVAC details, BOM

etc.

2. The construction of each analyzer house shall be prefabricated in press-formed stainless steel
sheet. The materials of construction shall have a fire resistance of two hours minimum in
accordance with UL 555 and NFPA Standard 90A

3. Vendor shall supply the complete redundant air conditioning, venting, heating and/or house
pressurization system

4. ORDER OF PRIORITY

A) Instruction to Bidder

B) Design Philosophy

C) SHELTER SPECIFICATION

In case of conflict, it shall be brought to notice of PDIL / OWNER for conflict resolution.
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Abbreviations:

AARH Arithmetic Average Root Height
CMRI Central Mining Research Institute
DCS Distributed Control System

DPDT Double Pole Double Throw

Deg C Degree Centigrade

ERTL Electronics Regional Testing Laboratory
NPT National Pipe Threads

AMS Analyzer Management System

ESD Emergency Shutdown System

FAT Factory Acceptance Test

HVAC Heating Ventilating & Air Conditioning
PLC Programmable Logic Controller

SAT Site Acceptance Test

SCS Sample Conditioning system

UPS Uninterruptible Power Supply
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1.0 GENERAL

1.1 Scope

The main purpose of an analyzer house/shelter is to ensure continuity of safe operation of analyzer
systems at a specified rate of reliability by providing a suitable operating environment for analyzers
which cannot otherwise operate properly. i.e. if exposed to outdoor or ambient conditions. the operating
environment may be affected by requirements concerning

* Outside Area Classification EX. PROOF ZONE-2 GR IIC T4
* Inside Area Classification EX. PROOF ZONE-1 GRIIC T4
» Environmental conditions, mainly temperature and humidity
» Sample handling and conditioning

« Effective maintenance

Hazardous situation arising from the toxicity of gases and vapors which have to be handled shall be the
subject of a special study, on the basis of which the appropriate measures shall be decided on and
submitted by Vendor to client for approval

The following measures are necessary to ensure the safe conditions in the Analyzer house:

» The quantity of flammable materials retained in the analyzer house shall be kept at minimum.

* An efficient ventilation system shall be provided to continuously dilute any internal release of
flammable gas or vapors, in order to reduce the concentration at all time below 20% of the lower
explosion limit.

* The provision of safe disposal arrangement for samples.

SCOPE OF SUPPLY

WORK INCLUDED

Analyzer house vendor shall be responsible for the design, fabrication, construction and commissioning
of each house. The house shall be delivered as a fully assembled analyzer house complete with all
monitoring equipment, sampling systems, calibration gas supports, tubing, The electrical equipment, fire
and gas detectors, alarm beacons, annunciation panel, safe guarding system and HVAC equipment in
place, wired and connected.

For Field mounted analyzers, Vendor shall be responsible for the design, construction and
commissioning of shelter along with the sample conditioning system, sample lines including sample
probes and test or calibration gases.

The analyzer house vendor shall be responsible for the supply of all associated auxiliary equipment that
will be mounted remotely from the analyzer house and for field mounted analyzers.

The analyzer house vendor shall supply all the necessary calibration gas cylinders for each analyzer.

Vendor shall be responsible for the installation and commissioning of Analyzer Management System
along with all necessary hardware in analyzer house, SRR and Central Control Building (CCB).
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1.1.1 This specification, together with the data sheets covers the requirements for the design,
materials, nameplate marking, inspection, testing and shipping of analyzer shelter with HVAC
system complete with accessories, which are required for housing industrial process analyzers
and their associated piping, wiring and auxiliary instruments.

1.1.2 The related standards referred to herein and mentioned below shall be of the latest editions prior
to the date of the purchaser's enquiry :

ANSI/ASME  American National Standards InstitutelAmerican Society of Mechanical
Engineers.

B 1.20.1 Pipe Threads General Purpose (Inch)
ANSI/ASME B 31.3 Chemical plant & Petroleum refinery piping
B 16.5 Pipe Flanges and Flanged Fittings NPSY2through NPS24

B 16.20 Metallic Gaskets for Pipe Flanges, Ring Joint, Spiral
wound and Jacketed.

EN 10204 Inspection Documents For Metallic Products.
IEC-60079 Electrical Apparatus for Explosive Gas Atmosphere.
IEC-60529 Degree of Protection Provided by Enclosures (IP Code).

IEC-61000-4-X Electromagnetic Compatibility for Industrial Process Measurement and
Control Equipment.

IEC-61511 Functional Safety instrumented system for the process industry sector.

1S-13947 Specification for Low Voltage Switch gears and Control gears.

IEC-61285 Industrial Process Control - Safety of Analyser Houses.

1S-2148 Electrical Apparatus for Explosive Gas Atmospheres-Flame proof
Enclosures d'.

I1S-5780 Intrinsically safe electrical apparatus and circuit electrical equipment with type of
protection 'i".

NFPA496 National Fire Code

API RP 540 Electrical Installations in Petroleum Processing Plants
API RP 551 Process Measurement Instrumentation

API RP 552 Transmission Systems

API TP 555 Process Analyzers

NACE MR-01-75 Sulphide Stress Cracking Resistance Metallic Materials for
Oil Filled Equipments

ASTM A269 Seamless Welded Austentic Stainless Steel Tubing For
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General Service

C15 Procedures for Cylinder Design Proof and Service
Performance Tests

IEC 60079-016 Electrical Apparatus for Explosive Gas Atmosphere Part16
— Atrtificial Ventilation for the Protection of Analyzer houses

NEMA ICS6 Industrial Control and System Enclosures
NFPA Standard 90A Two hour fired rated

NFPA 496 Standard for Purged and Pressurized Enclosures for
Electrical Equipment

BS 476 Test on Building Materials and Structures

BS 3463 Observation and Gauge Glasses for Pressure Vessels
IS 2147 Degree of protection provided for enclosure

IS 2148 Flameproof enclosure for electrical apparatus

IS 875 Part (3) 1987 Indian Wind Code

IS 5771 Guide for the Selection of Electrical Equipment for Hazardous
Areas

IS 5572 Classification of Hazardous Areas (other then Mines) having
Flammable gases and vapours for Electrical Installations

EEMUA (Engineering Equipments and Material User Association) — Design
and Installation of On Line Analyzer System

IS 5572 Classification of Hazardous Areas (other then Mines) having
flammable gases and vapours for Electrical Installations

UL 555 Fire and Smoke Dampers

1.1.3 In the event of any conflict between this specification, data sheets, statutory regulations,
related standards, codes etc., the following order of priority shall govern:
a) Statutory Regulations
b) Data Sheets
c) Standard Specification
d) Codes and Standards

1.1.4 Purchaser's data sheets specify the minimum acceptable materials. Alternate superior material f
construction shall also be acceptable provided vendor assumes complete responsibility for the
selected materials for their compatibility with the specified operating conditions.

1.2 Bids

1.2.1  Vendor's quotation shall be strictly as per the bidding instructions to vendor attached with the
material requisition.
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1.2.2 Whenever a detailed technical offer is required, vendor's quotation shall include the

following:
a) Compliance to the specifications.
b) Whenever the requirement of detailed specification sheet for analyser shelter is specifically

indicated, a detailed specification sheet for each analyser shelter shall be furnished, which shall
provide all the details regarding type, material of construction as applicable. The material specifications
and the units of measurement for various parts in vendor's specification sheet shall be to the same
standards as those indicated in purchaser's data sheet.

c) Proven references for each offered analyser shelter inline with clause 1.2.3 of this
specification.

d) General arrangement / Layout drawing of each shelter.

e) List of utilities with expected consumption of each shelter.

f) A copy of approval from local statutory authority, as applicable, such as Petroleum and
Explosive Safety Organization / Chief Controller of Explosives (CCE), Nagpur or Director
General of Mines Safety (DGMS) in India, for the electrical and
electronic equipments installed in electrically hazardous area along with:

i) Test certificate from recognized test house like CMRI/ERTL etc. for
flameproof enclosure/intrinsic safety, as specified in the data sheet, as per
relevant standard for all Indian manufactured equipments or for items

requiring DGMS approval.

i)  Certificate of conformity from agencies like LCIE, BASEEFA, PTB, CSA,
FM, UL etc. for compliance to ATEX directives or other equivalent standards for all
equipments manufactured outside India.

g) Deviations on technical requirements will not be entertained. In case vendor has
any valid technical reason, they must include a list of deviations tag number wise,
summing up all the deviations from the purchaser's data sheets and other technical
specifications along with the technical reasons for each of these deviations.

h) Catalogues giving detailed technical specifications, model decoding details and other related
information for each type of analyser shelter and other equipments / instruments covered in
the bid.

1.2.3 All items, as offered, shall be field proven and should have been operating satisfactorily
individually for a period of minimum 4000 hours on the bid due date in the process conditions
similar to those specified in the purchaser's data sheets. Items with proto-type design or items
not meeting provenness criteria specified above shall not be offered.

1.2.4 All documentation submitted by vendor including their quotation, catalogues, drawings,
installation, operation and maintenance manual etc. shall be in English language only.
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1.2.5 Vendor shall also quote for the following:
a) Unit rate of any special items.
b) Any special tools and tackles needed for maintenance work. In case no special
tools are necessary for maintenance for the offered shelter, vendor must certify the
same in their offer.
1.3 Drawings and Data
1.3. Detailed drawings, data, catalogues and manuals required from the vendor are indicated by the
purchaser in vendor data requirement sheets. The required number of reproducible, prints and
soft copies shall be dispatched to the address mentioned, adhering to the time limits indicated.
1.3.2 Final documentation consisting of design data, installation manual, operation and
maintenance manual etc. submitted by vendor after placement of purchase order shall
include the following, as a minimum:

a) Specification sheet for analyser shelter and its accessories.

b) Certified drawing for each analyser shelter, which shall provide following details;

i) Overall / Mounting Details of the complete shelter in millimetres

i) Clearance space required for maintenance work.

iii) Schematic diagram for the complete assembly including utilities required for the
shelter.

iv) Heat load calculations and dehumidified air flow rate calculation.

V) LEL level of gases present with calculation for safe limit dilution of inside
shelter air.

c) Copy of type test certificates
d) Copy of the test certificates for all tests indicated in clause 4.0 of this specification.

e) Installation procedure for analyser shelter.

1.4 Definitions

1.4.1 Analyser Shelter

Enclosed prefabricated building or part of a building containing process / stack analysers and
associated equipment where streams for analysers are brought in and which is regularly entered
by authorised personnel for operation and maintenance.

1.4.2 Analyser Shed Structure with one or more sides open and free from obstruction to the natural
passage of air,in which one or more analysers are installed. The maintenance of the analyser is
normallyperformed in the protection ofthe shed.

1.4.3 Analyser rack
An open analyser mounting structure with / without canopy used for mounting analysers,
sample handling system and their accessories individually or together in combination.
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1.4.4 Analyser cabinet
Small housing in which analysers are installed individually or grouped together.
Maintenance is performed from outside the cabinet with door(s) open.

1.5 LOCATION AND SIZE OF ANALYZER HOUSE

In general, Analyzer house shall be located in Non-hazardous area. Where this is not possible, the
highest area classification acceptable for the location of an analyzer house shall be Zone 2.

Analyzer house and field mounted analyzers shall be located as close as practically possible to their
relevant sample points in order to minimize sample transport lag and prevent sample degradation.
Analyzer house location under pipe racks or other structures shall be avoided.

Additional to the requirements of IEC 61285, the location of analyzer house or shelter
 Shall be at least 15meters away from furnace / reactor.

+ Shall be such that the vibration level does not exceed that specified for the equipment
accommodate inside the analyzer house

+ Shall be free from spills of water and process liquids

Vendor shall size each analyzer house. The analyzer house size shall take into consideration the size of
each analyzer plus an allowance for 30% spare on both inside and outside walls for future analyzer and
sample conditioning systems. Analyzers shall be installed along the longitudinal walls of each house;
they may be mounted on the wall, using ‘Unistrut’ or equal or on free standing racks in such a way that
all parts are freely accessible for maintenance. The analyzers shall bear clear identification plates stating
their service. The preferred analyzer house sizes are listed below, vendor

to select the best suited for the application :

* TYPE 1 - 3m(L) x 3m(W) x 2.8m(H)
* TYPE 2 —4m(L) x 3m(W) x 2.8m(H)
* TYPE 3 — 6m(L) x 3m(W) x 2.8m(H)
* TYPE 4 — 8m(L) x 3m(W) x 2.8m(H)
* TYPE 5 — 10m(L) x 3m(W) x 2.8m(H)

The minimum walk space between fixed obstacles should be 1 meter taking into account the constraint
that cabinet doors may be locked in the open position on one side. There shall be sufficient clearance
between cabinets and equipments to allow for maintenance access. Sufficient space shall be provided
inside the analyzer house for installation of sink, work bench and auxiliary equipment such as control
units and if required recorders, signal converters, printers, computer terminals, etc.

2.0 DESIGN AND CONSTRUCTION
2.1 General requirements

» The construction of each analyzer house shall be prefabricated in press-formed stainless steel sheet.
The materials of construction shall have a fire resistance of two hours minimum in accordance with UL
555 and NFPA Standard 90A. The material shall be resistant to attack from oil and chemicals and other
environmental factors such as high humidity and solar radiation, etc. All fittings, supporting framework,
cable trays etc. shall be compatible with the house construction to minimize corrosion. Vendor shall
indicate their proposed type of construction in the offer.

» When the house structure is used for equipment support, there shall be sufficient rigidity to minimize

vibrations. If required, anti-vibration pads and flexible pipe connections shall be used to isolate vibration
sensitive equipments from the pipe work or structure.
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» Each analyzer house shall have unobstructed internal headroom of at least 2.5mtr. Dead corners,
trenches and spill or drain pits that may collect gases are not allowed inside the house.

2.1.1

The analyzer shelters are provided for housing industrial process analyzers and their
associated piping, wiring and auxiliary instruments. The analyzer shelters are designed:

a) To create a space within a hazardous area (Zone-l) in which under normal operating
conditions a non hazardous atmosphere exists, so that testing or calibration of analyzers
and maintenance can be performed with opened casings and electrical circuits alive.

b) To create a controlled environment in which analyzers and their associated equipment are
adequately protected against adverse weather conditions.

The analyzer shelter shall be fully prefabricated, assembled, tested and shall be supplied as
ready-to-install at project site with all items including analyzers and their accessories duly
mounted, wired, tubed and tested before shipment.

The arrangement of equipments shall be such that it provides enough access to

front/back/sides of the equipments as necessary during normal operation as well as during start
up and maintenance. Sufficient space shall be provided for workbench, signal and power cables
entries and routing, power sockets, utility supplies, auxiliary and control equipments. Suitable
arrangements shall also be made for locating devices like recorder, portable printers etc. near
each equipment.

Shelters shall be equipped with all safety measures like panic bar at the doors, Emergency alarm
push buttons, LEL gas (hydrocarbon) detectors, Fire detection system, warning panels, Fire
extinguishers, wash basin etc.

Shelter shall be provided with ventilation and air-conditioning to maintain the temperature and
humidity suitable for the analyzers stable performance, maintenance and human comfort.

Shelter shall be provided with both internal and external lighting for proper operation and
maintenance.

All electrical equipments, fittings, fixtures shall be Flame proof suitable for hazardous area
classification.

2.1.8 Analyzer shelter shall be sized considering 30 % additional spare space and facilities like

HVAC load, power load etc. for future use.

2.1.9 The design shall be in compliance with the electromagnetic compatibility requirements as

per IEC 61000-4.

2.1.1 Design Consideration

Analyzer house design calculations shall be based on the following loads:

* Dead load including weight of analyzers, analyzer house, HVAC equipments, and all other
equipments forming the part of installation

* Fixtures for HYAC equipment

* Transport loads (Vertical & Horizontal)

* Live loads including furniture & analytical equipment trolley, etc.

* Roof live load and concentrated loads
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* Wind & rain loads
If straightening or flattening is required, it shall be accomplished in a manner that will not damage
the material or detract from its appearance

WALL

The External walls of Analyzer house shall be fabricated from 2mm thick Stainless Steel sheet. All
mating joints shall be fully welded and fixed by welding to a main support frame and each section to
have gussets welded in position.

The Interior walls of Analyzer house shall be of a smooth design and fabricated from 1.5mm thick
Stainless Steel sheet. The inner wall panels may be riveted in place provided that the panels are
suitably sealed against the framework and that the floor is continuously extended vertically at the
walls to provide a continuous skirting 150mm high (not at doors).

Each analyzer house shall have mineral fiber insulation (UL Approved for fire resistant construction)
sandwiched between the inner and outer walls to meet the 2 hour fire rating. The insulation shall
have a minimum thickness of 75mm. Asbestos or other hazardous material for insulation shall not be
used. Vendor shall consider the use of stiffeners between cavities. Vendor shall ensure that gas or
liquid cannot build up within the cavity.

Additional wall supports shall be provided as required to adequately support all wall mounted
equipments. Equipments shall be mounted using supports bolted to the inner wall.

ROOF

Analyzer house roofs shall be constructed of the same material as the main house (stainless steel)
and be insulated. Houses shall have a centre pitch for rainwater drainage, complete with gutters and
down pipes and designed to withstand uniform loadings at 0.75kMN/m2. The rainwater drainage
system shall be sized to cope with the rainfall of 61mm/Hr and 522mm/24Hr.

Roof and ceiling panel shall be made of 18(1.3mm) gauge stainless steel sheet as minimum.
Roof shall be flat type with minimum practical slope of 25mm per meter.

Roof panels shall provide a net overhang of 300mm on all sides. The analyzer house shall have a
canopy along each side of the house to protect external equipments. They shall be designed to
withstand a wind speed of 50m/s. This canopy shall be “free venting”.

Roof panel joints shall be interlocked in such a way to provide a complete watertight fit.

DOORS

Analyzer house door shall be constructed of the same material as the main house (Stainless Steel).
Each analyzer house shall have outward opening doors at both the ends. One door shall be used as
main entrance and other shall be used as Emergency exit. The minimum dimensions for both the
doors shall be 900mm wide and 2100mm high. It shall be possible to remove all analyzers or other
equipments installed inside the house through main entrance without disassembly.

Doors shall be hung on three recessed stainless steel butt hinges and fitted with weather strips.
Each door shall have suitable gasket to prevent ingress of air, rain, etc. and loss of conditioned air
and heat.

Each door shall be fitted with a panic bar and self closing spring system. Two hour fire rated double

glazed viewing panels shall be fitted on each door, constructed from shatterproof safety glass and
installed with suitable gaskets. Each door shall have lock with a master key for main entrance.
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Both the doors shall be fitted with limit switches which shall initiate an alarm if left opened for longer
than 30 Seconds.

FASTENERS
Bolts, nuts, and washers for structural connections shall conform to ASTM A325, and shall be hot
dipped galvanized. Prior to final bolting, all galvanized A325 bolts shall be lubricated.

All sheet metal and/or self-tapping screws, self-drilling screws shall be Class 410 stainless steel.

Fasteners which penetrate the wall or roof covering shall be installed with a neoprene washer under
the head.

FOUNDATION & MOUNTING

Each analyzer house will be mounted on a concrete base which shall be impervious to hydrocarbons
(supplied by Client). Vendor shall use fully welded Durbar floor plates (or equal). The floor shall be
coated with a durable anti-skid, acid resistant epoxy coating on wear surfaces. The floor of the
analyzer house shall slope to the door(s). The doors shall not have an entry lip. This will allow any
spillages to be swept out of analyzer house.

The Supplier shall supply detailed drawing mentioning the location, alignment and size of the
anchoring bolts.

There shall be no openings at the base of the Analyzer House, including around support members.

The Analyzer Shelter shall be designed with provisions for a building-to-foundation seal after
installation upon the concrete slab or structure.

The base of the Analyzer Shelter shall be minimum 6 inches (150 mm) deep steel channels and/or
beams, which will also serve as the skid for shipping.

The skid frame shall be designed to support the Analyzer House with all the equipment while being
lifted.

The skid shall be designed so that it is flush on all sides with the outside walls of the Analyzer
House. The joints between the sidewalls and the base shall be sealed.

Lifting of each analyzer house shall be by Vendor specified “eye-bolts”, mounted on each analyzer
house roof, at suitable locations and sized to take load of analyzer house fully fitted with all
equipments. If any special equipment such as Spreader Bar is required, they shall be supplied by
House seller.

PAINTING

After primer has cured, two finish coats of epoxy resin, fire retardant paint shall be applied.

The surface preparation and painting shall not be carried out until all welding is complete, including
all brackets, mounting plates, etc.

Surface finish should be applied to all external and internal surfaces including surfaces that will be
enclosed with the double skin.

ALYZER SHELTER
The analyzers which are not mounted in Analyzer house shall be installed in a Shelter.

Shelter shall be provided with its own lighting and local switch mounted outside of the shelter
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certified for use in the hazardous area in which it is located.
The power isolation switch for each analyzer installed inside the shelter shall be supplied by Vendor.
There shall be main power isolator switch mounted outside the shelter suitable for the area classification.

Shelter shall be so designed and constructed to allow free ventilation such that equipment contained
within them can be certified the same as the area classification.

2.2 Construction

2.2.1 The shelter shall be constructed using materials capable of satisfying all the functional
requirements and shall not create any safety hazards.

2.2.2 The design and construction of the shelter shall be self-supporting type and shall be sized to
house required analyzers, their sample conditioning system and other accessories. Shelters
shall also be provided with suitable transportation arrangement.

2.2.3 The base structure of the shelter shall be constructed using suitable size T beams, channels,
and angles, welded properly and adequately. All structural members shall be sized to ensure
structural rigidity and to prevent deformation during dragging, lifting, loading and unloading
operations of the shelter.

2.2.4 The floor shall be fabricated from anti slip and non- corrosive Aluminium plates as a
minimum, strong enough to withstand load of all equipments and at least | O-maintenance
personal. It shall also be unaffected during transportation and various other obvious forces
and shall be sealed to prevent any loss of ventilation pressure.

2.2.5 External sidewalls shall be ribbed interlocking stainless steel sheet of thickness 2mm and
internal walls shall be stainless steel sheet of thickness 2mm. The walls of the shelter shall
be strong enough to take load of the rack mounted analyzers, related sample conditioning
system and associated accessories.

2.2.6 The shelter roof shall be capable of supporting the combined weight of at least 4 men
without permanent deformation and shall be sealed properly to prevent loss of ventilation
pressure and entry ofrain and jet water.

2.2.7 Lifting of the complete shelter along with all analyzers, sample conditioning systems and
associated accessories mounted in it shall be assured by means of suitably designed lifting
lugs.

2.2.8 The walls and roof shall be insulated by using glass wool of high density and low thermal
coefficient, of adequate thickness commensurate with the HVAC design.

2.2.9 The shelter shall be provided with a main door and an emergency door opposite to main
door. Both the doors shall be opening outwards, provided with wire reinforced safety glass
window, automatic spring door closer opening hy simple push, fitted with panic har for use
in case of emergency. The main door shall be provided with outside pad lock holes. Warning |
ight shall be provided at both the Main door and the emergency door indicating
the Hydro carbon presence within the shelter.

2.2.10 Extension roof (overhang) made of stainless steel sheet shall be provided all along the walls
of the shelter and over the sampling system for protection of the sampling system and
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maintenance personal from the direct weather conditions. The extension roof shall be
overhung at least 1000 mm outside the analyzer shelter.

2.2.11 A nameplate with the analyzer shelter number shall be fixed near the mam door and emergency
door. Tag numbers of the analyzers shall be fixed near the main door. Tag Numbers of each
analyzer and sampling system shall be fixed near the respective items. All inlet & outlet tube/
pipes shall be provided with tag number & proper identification numbers engraved in the stainless
steel plate. All electrical wires/ leads shall be identified inside the junction box! equipment by
proper plastic ferrules. All cables shall be identified with stainless steel plate engraved tag nos. /
identification numbers.

2.2.12 Provision shall be made for keeping all fast loop devices, distribution devices outside the shelter.
A suitable restriction orifice shall be provided in each sample line to limit the sample flow not
exceeding thrice the normal flow in the event of tube rupture/opening of the tube down the line.

2.2.13 All pipes which introduce flammable gases inside shelter shall have readily accessible shut
off valves.

2.3 Safety considerations

2.3.1 Analyser she lter shall be provided with pressurisation/purging with fresh air with air changes
as per specs to make it safe for installation, operation and maintenance of analysers.

2.3.2 All junction boxes and electrical equipments shall be explosion proof as per area
classification.

2.3.3 All analysers installed shall be suitable for working as per inside area classification even
without fresh air purging / pressurisation.

2.3.4 The equipments which are not suitable for inside area shall be de-energised in case of
ventilation failure and gas detection.

2.3.5 Warning panels, alarm annunciator, and repeat contacts to control room shall be provided for
safety related parameters.

2.3.6 Gas detection, fire detection and oxygen deficiency detection shall be provided as per specs.

2.3.7 A PLC shall be provided to execute safety logics. PLC shall have redundant CPU. PLC shall
be mounted in Ex-proof enclosure. PLC fault shall be annunciated.

2.4 Warning Panels
2.4.1 The following safety related local alarms / indicators shall be generated and displayed:
a. Ventilation failure
b. Flammable gas detected (> 20%)
c. Fire detected
d. Oxygen deficiency
e. Gas detection Instrument fault

f. Manual emergency (panic)
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2.4.2 These alarms shall be supported at the following locations:
a. Inside shelter on annunciator panel
b. Near shelter doors on warning panels

c. Potential free repeat contacts shall be provided for connection to Purchaser's

2.5 Hazardous Area Classification

2.5.1 Hazardous area classification shall be as indicated in the job specification ~or outside the
shelter. Hazardous area for inside the analyser shelter shall be considered as IEC Zone-I Gas
Group IIC , temp. class T3 considering pressurization failure condition. All equipments
inside the analyser shelter shall be suitable for operation in area classification under
pressurization failure condition.

2.5.2 Non explosion protected equipments will be de-energised in case ofpressurisation failure and
gas detection.

2.5.3 Restart of such equipments shall not be possible without appropriate authorization.
2.6 HVAC System for Analyser Shelter
VENTILATION AND AIR CONDITIONING

GENERAL

* The purpose of ventilation and air conditioning system is to provide

* A safe operating environment for equipments and personnel

* The required climatic conditions for optimal equipment performance

* A sustainable climate for the comfort of personnel in line with local regulations and/or practice
* To dilute flammable or toxic gases and/or vapors that may accidentally escape from
equipment inside the analyzer house to a non-hazardous level around any potential means of
ignition

» To keep house pressurized to prevent possible entry of flammable or toxic gases from the
outside atmosphere into the house

* Vendor shall supply the complete redundant air conditioning, venting, heating and/or house
pressurization system. The system shall be capable to maintain the inside house conditions
as mentioned below:

(1 Temperature 24°C + 2 °C

1 Pressure 5 — 10 mmwc

1 Humidity 50% RH % 5%

Suitable temperature and pressure indicators shall be provided inside the house by Vendor. Pressure
switch shall be provided to initiate an alarm on loss of house pressure.

Each analyzer house shall have common fresh air intake via a stack mounted on the analyzer house
roof. These stacks shall be provided with a rain hood and a mesh to prevent entry of birds etc. also
adds tie bars for support of stack. The air shall be drawn from a non-hazardous area and the air
intake location shall be at least 1 meter outside the hazardous area. The design of the intake duct
and the diameter and length shall be sized by Vendor so as to limit the air velocity inside the ducting
to a maximum of 8m/second. The intake stack shall have filters 5 microns down to 99% efficiency,
fire dampers and louvers.
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All duct penetrations through fire rated walls shall include fire and gas dampers manufactured and
installed in accordance with the requirements of UL 555 and NFPA Standard 90A.

The dampers Shall have a two hour fire rating and shall spring close tight when released by a fusible
link or by a Fire and Gas signal. The direction of the air flow within each house shall ensure air
movement throughout, and around all equipment installed inside, irrespective of wind direction and
strength.

The inlet ducting shall be fabricated from hot dipped galvanized steel to BS729, the size of the
ducting shall be such that air velocities inside will not create noise level which exceed 70dB(A).

The flow of air from the HVAC unit shall be sufficient to dilute escaping gas or vapors, resulting from
the failure or rupture of any sample or service line, to less than 20%of LEL around any potential
sources of ignition and to maintain house pressure 5mmH20 above the atmospheric pressure to
prevent entry of hazardous gas.

Vendor shall ensure for each analyzer house the ventilation rate at least 10 volume changes per hour
or at least 20m3 of air per installed analyzer per hour, whichever is greater, to dilute any flammable
gas or vapor to a non-hazardous level.

Two pressurization fans each rated at 100% of the design duty with automatic changeover shall be
provided with each analyzer house. The fan motors shall be suitable for use in Zone1 area. The fan
shall be non-sparking type. The ducting to the fan inlet shall be protected from the ingress of rain
water or significant blowback by wind, and shall be complete with a wire mesh screen to prevent the
entry of birds, vermin or particulate matter. Neither wind speed nor direction shall have any effect on
the ventilation.

Analyzer house shall be air conditioned by air handling units. The unit shall comprise of fan section,
pre-filter (EU3) direct expansion cooling coil and refrigeration compressor and associated air cooled
condenser. This equipment, including any controls, shall be suitable for use in a Zone 1 area.

Air shall enter the analyzer house at ceiling level from ducting via openings with adjustable flow
diverters to facilitate a proper direction and flow of air throughout the analyzer house. The ventilation
air shall escape from the house through vertical ducts at two opposite corners of the house, via
louvers with adjustable openings.

The ducts should be installed on the outside of the short walls and connected to the interior of the
analyzer house by openings in these walls which are flushed at floor and ceiling level to allow
escape of gases and vapors both heavier and lighter than air.

There shall be separate power supply for the ventilating fans and shall have tripping circuit to trip the
motors in case of fire.

Each fan support and casing construction shall be of adequate rigidity to prevent resonance and
vibration. The fan bearing support shall be the part of fan casting.

Low flow switch shall be provided with each fan to detect air flow to the house. The switch shall be
set to indicate flow failure when flow falls below 60% of design flow. A time delay of 1 min. to be
provided to avoid spurious operations due to short term disturbances. Low flow alarm shall initiate
visible (lamp on annunciator) and audible alarm and makes change over to the other system.

During start up of the house, both the HVACs shall run for the predefined period.

Reset buttons for both the HVAC units shall be provided on safeguarding panel. This switch shall be
used to reset the latched HVAC unit alarm. The alarm latching is required to avoid the changeover to
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the same HVAC unit until it is attended to.

2.6.1 Vendor shall design, engineer, procure, manufacture, inspect & test at works, shop-paint,
pack & forward, transport, supply install, test and commission the HVAC System for
Analyser Shelter complete with all auxiliaries required for efficient & satisfactory operation.
Vendor shall carry out Performance Guarantee (PG) test at site to prove the Guaranteed
Parameters. The specifications for HYAC system shall be as detailed in 2.6.2 for Analyser
Shelters located in hazardous area and 2.6.3 for Analyser Shelters located in safe area.

2.6.2 HVAC System for Analyser Shelter Hazardous Area

2.6.2.1 Analyser Shelters shall be air conditioned and pressurized to prevent the entry of flammable
gases & vapours and combustible dusts.

2.6.2.2 Air Conditioning and pressurization shall be achieved by providing packaged type HVAC
units as per manufacturer's standard practice.

2.6.2.3 Pressurisation system shall be provided for analyser shelter with 2 nos of HVAC system
(one working unit and one standby unit) each of same capacity without any common /
sharing components. Fresh air shall be taken from safe area. Fresh air intake arrangement
comprising of fresh air blower with drive & back draft dampers, cleanable type filter (95%,
5 micron) and bird screen etc. shall be provided. Relief dampers shall be used to exhaust
room air at 5 mm WG over pressure. Shelter internal positive pressure shall be maintained at
2.5 mm WG minimum. Fresh air stack with rain cap shall be of carbon steel, welded in
construction of minimum 2 mm thick. Fresh air shall be taken from nearest safe area through
fresh air stack in a guy wire style or through horizontal/ vertical duct. The Ducts shall be
completely leak proof while passing through hazardous area. Loss of pressurization shall initiate
an audio-visual alarm. Manual HVAC selector switch to alternate between the HVAC shall be
provided in the shelter. Special anti-eorrosive coating shall be provided for coolant tubes to
withstand harsh refinery environment."

2.6.2.4 Fresh air make up requirements shall be calculated by the vendor based on the requirements
as specified in Clause 8.3 of NFPA 496, (Latest Edition), i.e. where a release of flammable
gas or vapour within an enclosure can occur either in normal operation or under abnormal
conditions, protection shall be provided by diluting with air to maintain the concentration of
flammable gas, vapour, or mixture to less than 25% of its lower flammable limit of any
individual flammable gas or vapour entering the enclosure. However minimum 5 air
changes shall be provided as per IEC 61285 for ventilation purpose. Inside temperature rise
shall be limited to 5° C above ambient, by fresh air from pressurisation system, in case of
failure of AC system.

2.6.2.5 Vendor shall confirm that all analysers installed inside Analyser Shelters are suitable for
continuous operation in this temperature (Max. ambient +5°C). In case any analyzer being
supplied is not suitable for this temperature limit, vendor shall provide high temp pre alarm inside
shelter. A separate potential free contact of this alarm shall be provided in alarm J.B. for
connection to control room also. The power to analyzer shall be cut off in case of high
temperature.

2.6.2.6 Vendor shall submit heat load calculation for review during post order engineering. Heat
load on account of fresh air shall be considered while calculating the capacity of air conditioners.

2.6.2.7 All equipment shall be suitable for operation in their respective area classification. For Analyser
shelters located in classified area (Zone - 2, Gr. lINIIBIIIC), HVAC unit is required to be
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explosion-proof in construction. All flameproof equipments manufactured locally (within India), the
testing shall be carried

out by any of the approved testing houses — CMRI/ERTL etc. The item shall, in addition, bear the
valid certification from PECB/CCE and also the manufacturer shall hold a valid BIS license. All
equipments manufactured abroad shall be certified by any approving authority like BASEEFA,
FM, UL, PTB, LCIE etc. In addition certification by Indian Authorities PECB/ CCE, Nagpur, is
mandatory.

2.6.2.8 Chemical Filters shall be provided in the fresh air intake to protect the electronic equipment
installed inside the analyser shelters against corrosive gases like H,S, SO" NOx etc. as per
specification clause 2.7.

2.6.3 HVAC System for Analyser Shelter Safe Area
2.6.3.1 Analyser shelters are to be air conditioned and pressurised to prevent the entry ofdust.

2.6.3.2 Air Conditioning and pressurization shall be achieved by providing packaged type HVAC
units as per manufacturer's standard practice.

2.6.3.3 Pressurisation system shall be provided for analyser shelter with 2 nos of HVAC system
(one working unit and one standby unit) each of same capacity without any common |
sharing components. Fresh air intake arrangement comprising of fresh air blower with drive
& back draft dampers, cleanable type filters (95%, 5 micron) and bird screen etc shall be
provided. Minimum 5 air changes shall be provided as per IEC 61285 for ventilation
purpose. Inside temperature rise shall be limited to 5° C above ambient, by fresh air from
pressurization system, in case of failure of AC system. Relief dampers shall be used to
exhaust room air at 5 mm WG over pressure. Shelter internal positive pressure shall be
maintained at 2.5 mm WG minimum. Loss of pressurisation shall initiate an audio-visual
alarm. Manual HVAC selector switch to alternate between the HVAC shall be provided in
the shelter. Special anti-corrosive coating shall be provided for coolant tubes to withstand
harsh refinery environment."

2.6.3.4 Vendor shall confirm that all analysers installed inside Aoalyser Shelters are suitable for
continuous operation in this temperature (Max. ambient +5°C). In case any analyzer being
supplied is not suitable for this temperature limit, vendor shall provide high temp pre alarm inside
shelter. A separate potential free contact of this alarm shall be provided in alarm J.B. for
connection to control room also.
The power to analyzer shall be cut off in case of high temperature.

2.6.3.5 Vendor shall submit heat load calculation for review during post order engineering. Heat
load on account of fresh air shall be considered.

2.6.3.6 Chemical Filters shall be provided in the fresh air intake to protect the electronic equipment
installed inside the analyser shelters against corrosive gases like H2S, S02, NOX etc. as per
specification clause 2.7.

2.6.3.7 Vendor shall submit heat load calculation for review during post order engineering. Heat
load on account of fresh air shall be considered while calculating the capacity of air conditioners.

2.6.4 Inside Conditions to be maintained
Following inside conditions are to be maintained and guaranteed by vendor throughout the

year:
Dry bulb temperature 26°C £ 1°C
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Relative humidity 35% to 70%

2.6.5 Outdoor Design Conditions

Outdoor design conditions, as mentioned elsewhere, shall be considered for heat load
calculation.

2.6.6 Spares

Spares for commissioning and start up as required shall be provided by vendor without any
additional time & cost implication.

2.7 Chemical Filters

2.7.1 The design, selection, manufacture and supply of chemical air filters for the duty specified
shall be in vendor's scope

2.7.2 Chemical air filters are required to be installed in fresh air circuit.
2.7.3 Selection Data for Chemical Filters

The following conditions shall be considered as a minimum for outside ambient air:

GAS OUTSIDE (:g/m’) INSIDE
Yearly Average Max. (8 hr. average) (PPM by Vol.)
SO,/ 80, 100 13000 < 0.010

NOx 100 9500 < 0.05

H,S TRACES 13900 < (0.003

*Cly TRACES 2900 < 0.001

* NH;, TRACES TRACES <0.5

SPM 400 15000 < 200 :g/m’
RSPM 250 - < 100 :g/m’ (< 10 2)

* Normally not associated with Refinery emission.

2.7.4 Technical Specifications for Chemical Filters

2.7.4.1 Chemical air filter unit shall be selected to provide inside conditions as given above considering
the outside ambient concentrations given under Max. (8 hrs. average) column.

2.7.4.2 Chemical air filter shall be selected for the chemical media life of minimum 2 years. The outside
gas concentration given above shall be considered while evaluating the life. Chemical Filter
supplier to furnish the calculations and nomographs etc. in support of the chemical media life, at
post order stage.

2.7.4.3 Chemical air filter unit shall be skid-mounted cubicle for horizontal installation.

2.7.4.4 Three stage chemical filter shall be provided — one/two modules containing Puracarb or
equivalent media and other metal modules containing chemisorbant or equivalent media.
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2.7.4.5 Filter packs suitable for removal of specified gases shall be housed in an adequately rigid &
reinforced sheet metal enclosure, with flanged inlet & outlet connections, inspection
cover/manhole.

2.7.4.6 The pre-filters at inlet & fine filters at outlet shall be capable of removing dust particles of 10
microns with 90% efficiency & of 1+ microns with minimum 90% efficiency respectively.

2.7.4.7 Unit shall be suitable for outdoor installation & continuous operation. It shall be painted as
per painting specifications of the Bidding document.

2.7.4.8 It should have adequate provision for easy removal & servicing of filter packs.
2.7.4.9 Unit shall be provided with indication of differential pressure across the filters.
2.8 Power Supply

2.8.1 Unless otherwise specified, the following power supplies shall be provided for each shelter
at one point near the shelter by owner. Further distribution step down etc. as per requirement
shall be done by the vendor:

i) 415V, 50Hz, 3 phase with neutral for the HVAC system.

ii) 110VAC 50Hz Single phase for analyser, alarm system, horn and other
related accessories.

230V 50Hz Single phase for lighting (internal and external) system of the shelter

and heat tracing shall be developed by vendor.

2.8.2 The supply voltage fluctuation of £10% and supply frequency fluctuation of+3Hz from the
specified value, shall not affect the system performance.

2.8.3 The size and number of incomers shall depend on load and distance and shall be finalized
during detail engineering. Vendor shall provide necessary terminal sizes and suitable cable
glands.

2.8.4 Main switches for all three-power supplies shall be mounted outside the analyser shelter,
which shall be weather proof to IP66 and explosion proof suitable for the specified
hazardous area classification. The power supply cables will be terminated after the main
switches inside the shelter in different junction boxes with terminals and switch fuse unit for
power distribution to the relevant equipments/items. Individual switches shall be provided
for each instrument for independent de-energisation of the items. ‘Power Supply on' indication
shall be provided on the main power supply line to each analyser on PDB.

2.8.5 Two power sockets of IOV 50Hz and nov 50Hz supply for electrical tools or test
equipments shall be provided at two opposite corners of each shelter.
2.9 Other Utilities

Owner shall provide following utilities at one point near each shelter. Further distribution
shall be done by vendor as per the requirement.

2.9.1 Steam

a) Pressure: 2.5-5.5kg/cm'g
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b) Temperature: Saturated
c) Line size connection: 1" NB NPT (M) with valve.

2.9.2 Instrument Air

a) Pressure: 4 .0- 6.0 kg/cm'g
b) Dew Point: - 40°C at atmospheric pressure
c) Line size connection: 1.0" NB NPT (M) with valve

2.9.3 Cooling water

a) Pressure: 3.5-5.0 kg/cm'g
b) Temperature: 33°C
c) Connection size: 1.0" NBNPT (M) with valve

2.9.4 Nitrogen

a) Temperature: Ambient
b) Pressure: 5 - 8 kg/cm'g
c) Connection size: 1.0" NBNPT (M) with valve

Vendor shall furnish the list of utilities required with expected consumption.
210 Lighting
2.10.1 Power supply for lighting inside and outside the shelter shall be 230 V 50 Hz.

2.10.2 Internal lighting shall be provided by fluorescent tube lamps to provide in illumination of 300-400
lux at all places on the floor.

2.10.3 External lighting shall be under overhangs to provide illumination sufficient for maintenance /
repair work.

2.10.4 Lighting fixtures inside and outside the shelter shall be suitable for the hazardous area
classification specified.

2.10.5 Lighting switch shall be provided outside the shelter near to the main door.
211 Terminal Housing

2.11.1 The terminal housing shall be suitable for the area classification indicated in the purchaser's
data sheets. Unless otherwise specified, the enclosure shall comply with the following

FORM NO: 02-0000-0021F2 REV3 All rights reserved



GSTD-001 0
&

[ﬁg’lemg’i%{ GENERAL SPECIFICATION FOR
PDIL ANALYSER SHELTER Rev

SHEET 23 OF 34

requirements as a minimum:
Weather proof housing: IP-65 as per IEC-60529/1S-13947

Flameproof housing: Flameproof/Explosion proofi.e., Ex (d) as per IEC 60079 / 1S2148
for explosion proof construction

Flameproof housing shall also be made weather proof and shall be provided with metallic
enclosure.

2.11.2 All cables shall terminate on the terminal blocks in all vendor-supplied equipments, Separate
terminal blocks shall be provided for power and signal cables. Unless otherwise specified,
terminals shall be suitable for terminating following conductor sizes, as a minimum:

Signal cables : 1.5 /2.5 sq. mm

Power cables : 6 sq. mm
Separate terminal box shall be provided in case instrument terminals available as standard
are not suitable to accommodate the specified conductor sizes.

212 Tubing/ Piping / Wiring
Tubing and piping runs shall be installed such that they will not interfere in the maintenance or

removal of any analyzer or equipment in the house or shelter nor encroach on space allotted for
future instruments. All valves and instruments shall be readily accessible.

Traps shall be provided and installed by Vendor outside the house or shelter for all steam traced inlet
sample lines and steam users. Each steam user shall have its own trap.

All users of instrument air shall have block valves at the take off point. All sample inlet and outlet
points shall have isolation valve.

All piping and tubing shall be adequately supported. All tubing shall be protected by running it in
trays or channels.

All tubing shall be annealed SS-316, 1/2 inch OD by 0.049” wall thickness or 1/4 inch OD by 0.035
wall thickness as appropriate. Fittings shall be Flare less SS-316.

Other materials for tubing and/or fittings may be considered where required by process conditions.

2.12.1 All safety valve outlets shall be terminated in a common header of 2" NB schedule 80S
Stainless Steel 304 pipe and single outlet shall be provided out side the shelter with one non
return valve and lock open type I" ball valve. Similarly all vents to atmosphere shall be
terminated in a similar 2" NB Schedule 80S Stainless Steel 304 pipe and single outlet shall
be provided . If commom header is not there then with non-return valve and Lock open type I”
ball valve.

2.12.2 All atmospheric gas outlet line shall be equipped with protection from climatic condition.

2.12.3 All tubing work shall be done by using 1/2." OD or 118"0OD SS tube aod Swagelok/ Parker/
Hamlet flare less, double compression type fittings.

2.12.4 All wiring/ tubing and all other erection work shall be done in accordance to APl RP 551-5
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2.12.5 All cable entries/outlets in the junction boxes/ distribution boxes etc and to the analyzer shall be
provided with double compression type certified flameproof cables glands suitable for the
indicated hazardous area. The material of the same shall be Nickel-plated brass.

2.12.6 All cabling/wiring works inside the shelter shall be in accordance with the international
Standard / industry practice for similar application. However the cables shall be armoured as
a minimum.

2.12.7 Dimensions and layout of each shelter shall be provided by contractor for Owner / PMC
review before taking up for fabrication.
213 Hook up of Analyser Shelter

2.13.1 End Connections shall be provided for all interconnections (fast loop return, sample return,
utilities, flare, vent, drain etc.) as specified in purchaser's data sheet for their hook up.

2.13.2 In case end connection for hook up of vendor's standard supply is different than that
specified in the purchaser's data sheet, vendor should include the required hook up material
in their scope of supply.

2.13.3 Unless otherwise specified, end connection details shall be as below:

a) Threaded end connections shall be NPT as per ANSIIASME B I. 20.1.
b) Flanged end connections shall be as per ANSIIASME B 16.5
c) Grooves of ring type joint flanges shall be octagonal as per ANSI 16.20.

d) Flange face finish shall be as per clauses 6.4.4.1, 6.4.4.2 and 6.4.4.3 of ANSIIASME B
16.5.The face fmish as specified in the data sheets, shall be as follows:

125 AARH : 125 to 200 AARH
63 AARH : 32 to 63 AARH
214 Foundation:
2.14.1 The analyzer shelter shall be installed on 200 mm high concrete pedestal provided on paved
area in the plant by owner. The pedestal shall be extending | meter all around the footprint

of analyzer shelter.

2.14.2 Analyser shelter shall be supplied with base channel of min. ISO mm height which will be
bolted to the pedestal.

2.14.3 Vendor shall arrange all equipments outside the shelter including HVAC in such a manner
that they are accommodated on the pedestal.

2.14.4 Al civil works necessary to install the shelter on pedestal and any residual civil work to
provide additional foundation for any accessory shall be in Vendor scope.

215 Painting

2.15.1 Non SS parts of the analyzer shelter shall be treated and painted as follows:
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a) All surfaces including structures shall be sand blasted and grinded smooth and free
of scale, rust etc.
b) Chemical treatment shall be done to remove rust, oil, entrapped impurities and

other foreign materials.
c) Exterior and inside colour of shelter shall be finalised during detailed engineering.
3.0 NAMEPLATE

3.1 Each analyser shelter shall have a stainless steel nameplate attached firmly to it at a visible
place near the main and Emergency doors, furnishing the following information:

a) Tag number as per purchaser's data sheet.

b) Manufacturer's serial number (If any).

¢) Manufacturer's name/trade mark.

d) Area classification in which the shelter can be used.
e) Size of shelter.

Vendor shall fit a nameplate with the analyzer house number (e.g. AH-01) to both doors on each
analyzer house.

Vendor shall also fit an appropriate warning boards like following:

* Analyser house protected by artificial ventilation

* Warning - doors shall be kept closed

» Warning - risk of H2S

» Warning - flammable material shall only be introduced into the analyser house if specifically
permitted and recorded.

Vendor shall clearly identify all services with name plates, (for steam this shall also indicate maximum
pressure and temperature), at entries to analyzers both internally and externally and entries to sample
conditioning systems.

Vendor shall clearly identify all sample flow and return lines, carrier gas and calibration gases with name
plates, at entries to analyzers both internally and externally and entries to sample conditioning systems.

All nameplates, labels and signs shall be in dual language, Hindi and English. In addition any signs for
extreme caution, such as the risk of Hydrogen Sulphide shall also be in Bangla.

All parts inside and outside of the analyzer house, inside sample conditioning system, HVAC, safe
guarding PLC shall have a nameplate indicating the label of that part for identification. The parts in
Sample conditioning system shall also be printed with their set point or normal values in the second line
of the label.

4.0 INSPECTION AND TESTING

4.1 Unless otherwise specified, purchaser reserves the right to test and inspect all the items at the
vendor's works.

4.2 Vendor shall submit the following test certificates and test reports for purchaser's review:
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a) Material test certificate as per clause 3.1B of EN 10204 for flanges, fittings and sheet steel.

b) Certificate of radiography/ X-ray for header welded joints. Dye penetration test certificate shall
be provided for joints where radiography/ X-ray is not possible.

c) Dimensional verification certificate as per clause 4.3 of this specification.
d) Hydrostatic testing of all headers.

e) Leakage and continuity testing.

f) Power Distribution and wiring check

g) Functional check for HVAC

h) Type test certificates

Vendor shall carry out a complete inspection of all analyzer houses, to ensure all analyzers, analyzer
sample systems, pipe and tube work, utilities, drain and vent systems, heating and ventilating system
plus all analyzers which are field mounted are in manufacturer's perfect working order. The analyzer
house Vendor shall permit inspection by the client at any time during the actual construction

of any part or parts of the project.

Vendor shall make following facilities available for test :

» Sufficient qualified labour to carry out the test.

« Air or nitrogen at required pressure for the full duration of the test.
* Air bubbler, maximum working pressure 10kg/cm2(g).

* A gas/air leak detector

* Measuring equipment for supplies and outputs (multi-meter).

* Special measuring tools/equipment for components installed.

» Power supply units as applicable.

* Three copies of the as built drawings.

* Test and calibration gas/liquid samples for each analyzer.

Inspection and full functional testing shall then be carried out at Vendor's premises of all analyzer
houses and systems and all field mounted analyzers, with the analyzer house Vendor’'s responsible
analyzer specialist and the Client. This will include a full calibration test of each analyzer.

The analyzer house Vendor shall then ensure safe transportation of each analyzer house, complete with
analyzers, sample systems and contents, plus all field mounted analyzers and their equipment, to the
site, where they shall be installed by client under Vendor’s supervision.

All field equipments, including field mounted analyzers sample systems and associated analytical
equipment that is not mounted in each house shall be installed by Client under Vendor’s supervision.

Analyzer house Vendor’'s responsible analyzer specialist shall then carry out a complete inspection to
ensure all analyzers, their systems and all utilities are in manufacturer's perfect working order before
each analyzer system and all utilities are commissioned by the analyzer house specialist. This will
include a full calibration test of each analyzer.

The sample transport and return lines shall be disconnected from the preconditioning panel and sample
conditioning cabinet and then flushed out with demineralised water. The system shall then be dried using
clean air or nitrogen.

FORM NO: 02-0000-0021F2 REV3 All rights reserved



GSTD-001 0
&

[ﬁg’lemg’i%{ GENERAL SPECIFICATION FOR
PDIL ANALYSER SHELTER Rev

SHEET 27 OF 34

Analyzer house Vendor shall carry out pressure test and inspect the sample transport and sample
conditioning systems before the system is offered for inspection by the client.

During the leak test, all inlets and outlets shall be capped off, with the exception of those which are
provided with a valve. The isolating valve shall be closed for these connections. The analyzer shall not
be included in the leak test and shall be disconnected at the inlet and outlet connection. All other valves
and reducers shall be fully opened. The maximum pressure applied shall not exceed 10 kg/cm2(g). Each
system shall be pressurized for at least five minutes while the bubbler is carefully observed.

Systems or parts with a design pressure upto 9kg/cm2(g) shall be isolated from the system having
higher design pressure and shall be opened to atmosphere during the pressure test. Systems or parts of

systems with a design pressure higher than 9kg/cm2(g) shall be pressurized at 1.5 times the design
pressure via a tight shut-off valve and a high-quality pressure gauge.

4.3 Dimensional Verification

4.3.1 End connection dimensional details shall be verified for all instruments and their accessories
in accordance with approved drawings. In any case, the variation shall n~t exceed +2.0mm.

4.4 Hydrostatic Testing
All headers shall undergo hydrostatic testing at 1.5 times the header design pressure with
water at ambient temperature. These shall not be any visible leakage during the testing.

4.5 Continuity Testing

a) All power cables shall be megger tested at minimum 600V. The insulation shall be
as per 1S-1554 Part I.

b) All signal cables / wires shall be checked for continuity, termination and identification using multi-
meter.
4.6 Leakage Testing

All tubing and piping shall undergo leakage testing when pressurised with nitrogen at 100
psig. No bubbles shall appear when testing with soap solution.

4.7 Witness Inspection

4.7.1 Vendor shall offer all analyser shelters for pre-dispatch inspection at their works.
Following tests/checks shall be carried out, as a minimum.

a) Physical dimensional verification and workmanship as per clause 4.3 of this
specification.

b) Leakage testing of tubes and headers with nitrogen as per clause 4.5 and 4.6 of this
specification.

c) Power distribution and wiring scheme check

d) Insulation resistance work
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e) Functional check of HYAC
f) Review of all certificates and test reports as indicated In clause 4.2 of this

4.7.2 Inthe event the witness inspection is not carried out by purchaser, the tests shall anyway be
completed by the vendor and documents for the same shall be submitted to purchaser for
scrutiny.

5.0 UTILITY SERVICES

Vendor shall provide a suitable distribution system as required. All service lines must have a minimum
distance of 25mm clear between neighboring flanges. Steam and condensate lines shall have an
allowance for insulation

Vendor shall provide a suitable distribution system for carrier gas, calibration gas, instrument air, etc as
required for each analyzer. A means shall be provided to initiate an alarm on low pressure/volume in the
header or cylinders.

All piping and tubing from headers, analyzers, cabinet drains, vents, steam users and steam tracing

inside the shelter shall be brought to the outside so that, at the jobsite, all connections can be made
outside the shelters.
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6.0 SAFEGAURDING SYSTEM

Each analyzer house shall be protected by a safeguarding system against hazardous situations. Vendor
shall supply safe guarding PLC, fire & gas detector, alarm initiating devices, annunciator etc. fully wired
with respective junction box or PLC.

Vendor shall develop the “Cause & Effect Diagram”, “Functional Logic Diagram” and Input-output list for
safe guarding PLC and submit the same to the client for approval. After client’'s approval Vendor shall
develop the logic and load into the PLC. The logic and Input-output configuration shall be uniform for the
all analyzer houses supplied by Vendor.

The proposed interconnectivity among the systems like Safe guarding PLC, Annunciator, GC, AMS
system, plant FGS, plant DCS, AMS PLC, etc. shall be provided. The vendor shall prepare the final
interconnection diagram during detail engineering stage and submit to the client for review and/or
approval.

AIR INTAKE

The presence of flammable or toxic gas at the point of fresh air intake of the ventilation system shall be
monitored by Gas detectors. The Gas detectors shall be fitted in such a way that the prevailing flow
profiles and air speed inside the ducting do not adversely affect either representative sampling or the
accuracy of detection. The detector should easily accessible for maintenance.

INSIDE ANALYZER HOUSE

Flammable gas detectors shall be installed in the direct vicinity of the controlled outlet opening of the
ventilation system inside the house.Toxic gas detectors shall be located at positions where leakage into
the analyzer house is most like to occur in case of failure or mal-operation.Hydrogen gas detectors shall
be installed if Hydrogen is used as carrier gas for Gas Chromatographs.Optical Smoke detector shall be
installed inside the house to detect smoke/fire.Oxygen detector shall be installed inside house to alarm
on oxygen deficiency.Flashing lights — RED & GREEN shall be installed inside the house. Fleshing RED
light shall indicate “unsafe” condition inside the house. Steady GREEN light shall indicated “healthy
(safe)” condition of the house. The lights shall be installed in such a way that the person can see through
the glass window mounted on the.

OUTSIDE ANALYZER HOUSE

A Manual Call Point (MCP) shall be provided outside the analyzer house near main entrance. Actuation
of MCP shall trip the analyzer house.RED & GREEN lights shall be over the roof of the house. RED light
shall indicate trip condition of the house and GREEN light shall indicate healthy condition of house.
These lights shall server the purpose of indication of house condition from remote.Air horn shall be
installed outside the analyzer house. The horn shall blow whenever any alarm or trip is initiated by any of
the device inside or outside the house. The horn shall have minimum sound amplitude of 100dBA.

ANNUNCIATOR

Indication lamps for each gas or fire detection, HVAC run/fault, house purging, house pressure,power
available,etc. shall be provided on annunciator panel outside the analyzer house near main
entrance.Alarm acknowledge, reset andlamp test push buttons shall be provided on the annunciator. All
signals annunciator shall be wired to Safe guarding PLC. The annunciator enclosure shall be suitably
certified for the area classification.
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SAFE GAURDING PLC

Safe guarding PLC shall be supplied by analyzer house vendor and shall be installed in a purged
enclosure inside the analyzer house along with all necessary wiring, power supply, barriers, relay,
MCBs, etc.

The safe guarding system shall be independent of the main process ESD system.

The Fire & Gas System(supplied by other) of main plant will receive inputs from the fire and gas
detectors of analyzer house and send output to safe guarding PLC for annunciation, beacon, alarm or
trip.

In the event of an analyzer house power being isolated by the safe guarding system the power shall be
restarted only by pressing the reset switch located outside the analyzer house.

» Safe guarding system for each analyzer house shall perform following actions, in the event of
ventilation failure, loss of over-pressure, flammable or toxic gas detection, O2 deficiency, etc.

* Initiate an appropriate audio and visual alarm

* Isolate power to the wall sockets

* Isolate power to analyzers not certified for use in Zone1 hazardous area, isolate data highway for any
analyzers connected to the Analyzer Management System and isolate any non- Intrinsically safe signals.
* In the event of fire detection or actuation of MCP outside the house, the safe guarding system

shall carry out the above actions and the following:

* Isolate power to the analyzer house

* Isolate all sources of flammable material — sample, carrier gas, etc.

* Isolate the ventilation fans

* Close the fire damper at air inlet stack

Vendor shall ensure that all equipments to be isolated above with the exception of the ventilation fans,
cannot be re-energized until the ventilation system is operating, the house is repressured and at least
five fresh air changes have taken place. All internal panel wiring shall be within plastic trunking. There
shall be separate trunking for signal types including IS and Non-IS and for Electrical supplies, with
sufficient segregation to eliminateinterference.The trunking shall be sized with at least 40% spare
capacity.

Between two rows of terminal there shall be plastic trunk (75mm x 75mm) minimum to receive field
wiring for the panel.

7.0 ELECTRICAL UTILITIES

POWER
Following power to the analyzer house shall be supplied by client at single point on analyzer house:

220VAC % 3%, 50 Hz £ 0.5Hz UPS power for Analyzers and Safe guarding PLC
240VAC, 50Hz Non-UPS power for lighting, maintenance socket, heater in Sample conditioning
system, Sample pump, etc.

415VAC, 50Hz, 3-Phase for HVAC motors, sample pump motors, etc.Further distribution to individual
device or equipment shall be supplied pre-wired by Vendor.

A manual power disconnect switch for each voltage feeder with padlock option shall be installed on

the outside wall of each analyzer house / shelter.

All power distribution boards mounted on the analyzer wall shall be suitable for use in Zone1 area and
classified EExd IIC T6, these shall be supplied by vendor.
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Vendor shall calculate the expected load, for each supply voltage, with a 30% allowance for future
expansion; these calculations shall be supplied to the client. All distribution boards shall have 30% spare
capacity for future expansion.

The protection of power circuits shall be provided in both live and neutral lines and shall be either
switches/fuses or MCBs. It shall be possible to “lock off” an isolated circuit. Cables entering distribution
boards shall be terminated at suitably sized and rated terminals.

Bus bars and fuse blocks / switch blocks / MCBs shall be used for power distribution and shall be
installed in such a way that any equipment can be disconnected from or connected to the system without
interrupting power supplies to other equipments. Provision shall be made to provide a minimum of 30%
spare for future requirement. Power supply wiring shall not be jumped from one instrument / device to
the other.

Vendor shall provide wall sockets installed along the internal walls. These shall be provided with
adequate protection for a Zone 1 area. The supply to wall sockets shall be protected in both live and
neutral lines by residual current breakers and either switches/fuses or MCBs. In the event of ventilation
failure or 20% LEL gas detected power to the sockets and equipment not certified forZone 1 IIC T6 use
shall be isolated. The sockets shall be provided for both 240VAC UPS and 240VAC, utility supply.

Power to all electrical equipments inside the house which are not suitably protected for a zone1
hazardous area shall be isolated by Safe guarding system if a ventilation failure occurs.

CABLE

Electrical Power and Instrumentation Signal/Communication cables shall enter and leave analyzer
house via separate cable transits mounted in the analyzer house walls.

Cable glands shall be used on all junction boxes or equipment entries. Glands shall be suitable for cable
types and hazardous area classification.

Cable connections from chromatograph analyzers to its programmer or its computer shall not be cut. The
cable shall be extended through the analyzer shelter intact, coiled, and marked by the Supplier so that
connections can be made to the proper remote control section or computer.

All internal cabling shall be run on perforated galvanized cable tray. Adequate separation of signals level
and voltage shall be maintained to ensure signal integrity.

The minimum size of power and lighting circuit cables shall be 2.5mm2 and also for all fire and gas
detector cable size shall be 2.5mm2 and other instrument signal wiring shall be 1.0mm2 minimum.

Physical segregation of wiring for each signal type and power supply shall be maintained. Single core
cables within panels shall be color coded for different signal types and power. Vendor shall supply
details of his color coding system.

JUNCTION BOX

Vendor shall provide NEMA 4X (IP65) terminal boxes on the outside of each house and shall be
certified for Zone1 hazardous area. Separate junction boxes shall be provided for Analog signals, Digital
Signals, Fire & Gas signals and Communication signals. Vendor shall provide leads inside the shelter
from these junction boxes to each analyzer, fire & gas detector or safe guarding PLC.
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Further cabling from these junction boxes to Plant DCS, ESD or Fire & Gas detection system shall be
carried out by Client.

The multi-core cables shall enter the junction box via bottom gland plate and all other cables shall enter
via side gland plates. There shall be no top entries.

All terminal blocks shall be of the screw type, with barriers and marking strips. All wires shall have cross
ferrules at each end by means of a small plastic sleeve (permanently stamped). Each terminal
block shall have a minimum of 20 percent spares.

Wiring between terminals shall be continuous runs and shall not be spliced. With the exception of solid
jumpers, not more than two wires shall be connected to one terminal.

The wiring shall be segregated as AC wiring, intrinsically safe DC wiring, and non-intrinsically safe DC
wiring, communication wiring and power wiring.

LIGHTING

Vendor shall supply suitable and adequate lighting for each house, both internally and externally, to
supply illumination level minimum of 400 Lux. All fittings shall be suitable for use in a Zone 1 area,
certified EExd IIC.

Failure of any one light fitting shall not mean that any part of the house shall fall below an acceptable
illumination level. Vendor shall provide minimum one light with battery backup for one hour with each
house.

Both internal and external lights shall be controlled from switches placed externally at both entrance
doors. Switches shall be certified for Zone 1 use.

EARTHING

Provision shall be made for three (3) independent earth connections to the safe guarding panel - plant
earth, instrument earth and intrinsically safe (I1S) earth.

The Plant earth - All removable doors and covers, gland plates, instrument cases, etc, shall be
connected to the plant earth. Earth studs, size M10, shall be provided inside the panel, located at the
bottom of the panel. All protective earths shall be connected to these studs.

Instrument Earth - an electrically isolated copper instrument earthing busbar shall be located at the
bottom of the panel. Both ends shall have an earthing lug capable of accepting a 16mm2 copper earth
wire. The busbar shall be positioned below terminal blocks to allow easy access for the connection of
earth wires. Cable screens and electronic loops requiring earthing shall be directly connected to the
earth busbar and loop-connection of screens shall not be allowed. A minimum of 30% spare connecting
points shall be provided.

Intrinsically Safe Earth - An electrically isolated copper IS instrument earth busbar shall be located at the
side of the panel. Both ends shall have an earthing lug capable of accepting a 16mm2 copper earth wire.
This earth bar shall be used for intrinsically safe circuits. A minimum of 30% spare connecting points
shall be provided.

Apart from the above earthing, Vendor shall supply a non-insulated “plant” earth bar within the analyzer
house above floor level. All metal enclosures for electrical equipment, including analyzers and auxiliary
equipment shall be bonded to this earth bar. The minimum size of earth conductor shall be 6mm2.
Provision shall be made for site connection of two 70mm2 earth conductors to the earth bar. Earth
continuity shall be ensured throughout the analyzer houses including all doors and framework.
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8.0 DOCUMENTATION

Vendor shall submit to the client following design and engineering documents as minimum:

* Schedule of Vendor documents and drawing

* General arrangement in detail with all assemblies or items within the assembly including overall
dimensions and location, gross weight, transporting support, lifting arrangement, earthing details,
face to face dimensions, etc.

* Exploded/cross sectional View — Drawing indicating assembly details, description of component
and material description and part no. against which the spares can be ordered.

 Analyzer house and panel layout drawings - clearly showing overall size, cut out details, list of
instruments showing label engravings, paint finish and color, frame dimensions, etc.

» Schematic Drawing — Drawing shall indicate the electrical arrangement of all components shown
in a de-energized state.

* Interconnection diagram - Block diagrams will show interconnecting cables among Instruments,
analyzers, electrical equipment, junction box, safe guarding plc, annunciator, sample
conditioning system, etc. indicating cables not in Vendor’s scope of supply.

* Internal wiring diagram for all instrument and electrical termination details including Junction box,
safe guarding plc, analyzers, etc. terminations.

* Instruments layout drawing — indicating location of each instrument with tag no. with elevation,
tubing or cable layout, instrument air line layout, etc.

* Functional logic diagram — for sequence of operation and interlock logic of safe guarding plc.

* Instrumentation data sheet for each instrument installed in the house including Fire and gas
detectors.

* Instrument & Electrical Cable schedule — which will list all cables with type, size, length and
location.

* Installation, commissioning, operation and maintenance manual for all equipments installed in
the house including, HVAC, PLC, Annunciator, Analyzers, fire and gas detectors,
instrumentation items, electrical items, etc.

* Instrument loop diagrams — indicating location and termination details of each instrument with
safe guarding plc or analyzer

» Sample hook up drawing — from sample take off to sample conditioning system to analyzer

and return to sample line. This will indicate vent and drain lines.

* Detailed bill of materials for all items / parts with their make, model and ordering information.

» Commissioning spare list

9.0 PACKING AND SHIPPING
Each instrument and all moving parts shall be securely packed and properly packaged, boxed, or crated
to prevent damage to instruments and parts while handling, during shipment, delivery, and warehousing.

All glass shall be covered with cardboard or wooden protectors and the complete instrument wrapped or
packed in a container of suitable design to withstand normal shipping, handling, and indoor storage.

All openings (including tubing and pipefitting) shall be covered, plugged, or capped to prevent entrance
of foreign materials and contaminants during transit and storage.

All framed openings of the shelter shall be weather sealed for shipping.
Field mounted analyzers, auxiliary equipment or other heavy items shall be provided with additional

bracing to prevent them breaking loose during shipment. All supports which will be in contact with
equipment in the analyzer houses shall be suitably protected.

10.0 SERVICE AND SUPPORT
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Vendor shall accept full system responsibility for all supplied hardware, operating and application
software, and provide the necessary training, and site support for the construction, staging, testing,
installation and pre-commissioning phases per this specification until successful hand over to the
contractor.

* Vendor’s responsibility shall include, but is not limited to, the following items:

» System engineering support

» System hardware and operating system software

+ Software for interfacing all foreign devices

+ System documentation

* Recommended spare parts

* Factory acceptance testing

» Packing and shipping per the accompanying requisition

* Warranty

» Failure of this Specification, Attachments, and/or drawings to state or show materials essential to make
the equipment specified complete and operable shall not relieve Vendor from the responsibilities for
furnishing such materials.

The Client’s review of Vendor’'s drawings does not relieve Vendor from the responsibility of furnishing
equipment that will function as intended by this Specification.

Vendor must take full responsibility for all supplied equipment and adhere to the requirements of this
specification.

11.0 SPARES
Vendor shall submit full bill of material including all items with respective manufactures part No.
Commissioning spares shall be in Vendor’s scope of supply.

Bill of Material shall include following

* Analysers (Chromatograph Spares)

» Sample Conditioning System Spares

» Safe Guarding PLC & it’s spares

» JB spare Details

* Fire & gas Detector spares

* Instrumentation items installed inside/outside Analyzer House.

* Electrical Spares including HVAC motors, pumps, tube lights, MCBs ,emergency light, etc.
» Mechanical Spares Details

+ Calibration or carrier Gas cylinder details

All above spares details will include complete ordering information for future procurement.

12.0 SHIPPING
All threaded and flanged openings shan be suitably covered to prevent entry of foreign material.

Glass windows shall be covered with thermo-coal sheet of appropriate thickness to avoid damage during
transport.

Shipping breaks shall be provided in all equipment, which are supplied in installed condition inside the

analyser shelter. Equipment, which is likely to damage during shipment, shall be packed separately for
shipment.
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2.1

2.2

2.3

2.4

2.5

GENERAL

This specification defines the minimum requirements of Analyser System / systems
designed for reliable and effective analysis of various process streams.

All analysers alongwith their associated equipments shall be installed by the contractor
inside the analyser shelters.

All analyser shelters shall be ventilated, pressurized and air-conditioned. However, all
analysers and other associated equipments shall be so designed and selected that these
will continue to operate even in case of ventilation / pressurization failure.

Contractor shall provide all installation material including consumables to install the
analysers, sample conditioning systems, sample transfer lines, vent lines and all other
accessories. All instruments shall be completely accessible to permit adjustments,
calibration and maintenance.

The components to be furnished for each sample system will depend upon the sample
stream conditions. The contractor shall select and provide all the necessary components
for each of these systems accordingly.

SAMPLING SYSTEM

The sampling system shall consist of necessary components, including sample probes,
sample filters, pressure reducers, safety relief valves, pressure and temperature gauges,
moisture separators, flow regulators, flowmeters, isolation valves etc. necessary to
prepare the sample for proper analysis.

All components shall be sized and coupled so as to keep the sample volume to a
minimum.

Calibration zero and span gas connections shall be provided for each analyser.

The sampling system shall have various sub-assemblies as required. The minimum
requirements of each sub- assembly shall be as given below.

Sample Probe Assembly

Sampling probe shall be designed to extract true representative sample from the process
line. The design shall prevent particulates from entering into the sample system.

The design of probe assembly shall facilitate on line removal of the probe without shutting
off the process. Suitable mounting adapters shall be provided with the probe.
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2.6

2.7

2.8

g.

Probes shall be of 316SS material as a minimum or better as required by process stream.

The length of tubing between the sample probe and the sample stream pressure reducing
station shall be kept minimum by close coupling various components in between.

Sample Stream Pressure reducing stations:

Contractor shall design and provide sample stream pressure reducing station to minimize
sample transfer time maintaining the integrity of the sample. Sample stream pressure
reducing stations shall consist of pressure regulators, relief valves ,pressure gauges,
temperature gauges etc as required.

These stations will be located at the sample process connection to minimize transport
time lag from the sample point to the analyser.

Sample Transfer Line

The sample transfer lines hall transport the fluid sample from the sample stream pressure
reducing stations to sample conditioning system located at the analyser house/shelter.

Contractor shall provide heat tracing for sample line wherever necessary, in order to
maintain the sample integrity.

The routing of sample transfer lines shall be done in such away that the total length
between the sampling point and the analyser sample conditioning system is minimum.
Short radius bends shall be avoided to avoid excessive pressure drop.

Sample Conditioning System:
Sample conditioning system shall be provided by the contractor at the analyser shelter

Multi stream analyser system shall have a separate sample handling subassembly for
each stream.

Sample conditioning system shall include, but not limited to, moisture separators, filters,
rotameters, pressure gauges, flow switches, solenoid valves etc.as necessary for proper
analysis of each sample stream. Isolating valves shall be provided as required.

Stream selecting valves shall be located as close as possible to the analyser to minimize
connecting tubing-length and to minimize the possibility of cross contamination of
samples.

Stream selecting valves shall be double block and bleed and shall fail closed so as to
block the sample from the analyser on loss of motive power.

Block valves shall be provided on all process sample lines.

Rotameters for measuring all sample flows shall be included.
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4.3

4.4

51

5.2

5.3.

5.4.

Special precautions may be necessary where catalyst fines and coking material, and
other difficult stream conditions are present.

Wherever it is necessary to maintain the handling system at elevated temperature to
properly condition the sample ,it shall been closed in a thermally insulated,
thermostatically controller heated enclosure. Enclosure heating shall be with steam heater
unless specified otherwise. Sample stream flow adjustments and analyser shutoff valves
shall be operable from the front of the enclosure without opening the enclosure door.
Sample stream flow, pressure and temperature indication shall be visible from the front of
the enclosure.

Sample tubing between the sample conditioning system and the analyser shall be kept as
short as possible.

Sample Stream Bypass/ Fastloop:

Sample stream bypass/fastloop shall be provided for the sample streams to meet the
required sample transport time.

Flowmeters shall be provided by contractor for sample bypass/fastloop flow.

space, within or otherwise hazardous area, in which under normal operating conditions a
non-hazardous atmosphere exists.

The interior temperature shall be maintained at 26Ec+2E ¢ maintained. Contractor shall
provide necessary air conditioning, heating, pressurization and ventilation.

Contractor shall propose a layout of analysers and their sample conditioning system such
that the length of tubing in between the sample conditioning system and the analyser shall
be located in such away that it is completely accessible to permit adjustments, calibration
and maintenance.

ANALYSER:

The analyser shall be furnished with all the necessary equipment to properly analyse the
sample.

Material of construction for the components in contact with the sample stream shall be
SS316 except where the stream composition requires other material.

The detector cells shall be of a type that will provide adequate separation of components,
minimize analysis time, minimize maintenance time and meet the performance
requirements of this specification.

The analyser system temperature shall be controlled by an accurate (V1EC) electric
heating system to ensure the proper sample separation and minimize the analysis time.
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5.6

6.1

6.2

6.3

6.4.

6.5.

6.6.

6.7.

7.1.

7.2.

7.3.

A shutdown switch shall be provided to protect the analyser from the loss of carrier gas or
loss of fuel gas.

Solenoid operated multi function valves for sample inlet and column switching shall be
provided.

PROGRAMME / CONTROLLER

The programmer / controller shall be microprocessor based and shall be furnished with all
the equipments necessary to properly control the analysis cycle, the automatic zero
adjustment circuit, the calibration of the analyser and programmer systems and the
transition of data to a DCS or digital computer and any require peripheral equipment.

Visual read out using a digital indicator shall be provided to identify each component
being analysed and each step in the program as well as displaying the latest readings.

Peak peaker and long term memory circuit boards shall be provided for each component
of the interest.

All program data tables shall be capable of field modification without user knowledge of
higher level programming. A key lock switch or field alter able password shall be provided
to limit access to system software by unauthorized personnel.

The application program in the analyser shall be retained for a minimum of six months
without external power by the use of EEPROM or Battery back-Up. An EEPROM program
cartridge interface shall be provided for program loading.

Maintenance diagnostics shall be included in the software system to allow rapid trouble
shooting in the event of system mal-function. Alarms in the English language shall be
provided to notify the operator in the event of the mal-function. Allow carrier flow alarm
shall be included.

The stream number shall be printed-out on each analysis report.
ELECTRIC WIRING- SIGNAL CONTROL AND POWER:

Contractor's scope of supply and work shall include all cabling and wiring inside the
analyser shelter.

Contractor shall provide an explosion proof (Exd) power distribution box for power supply
to various analyzers. This box shall be certified by a statutory body for use in hazardous
area. The box shall have copper bus bars for distribution of power supply to various
consumers.

Power supply to individual consumer shall be by dual pole, dual element circuit breakers.
These circuit breakers shall be in explosion proof (Exd) construction certified by a
statutory body for use in hazardous area and shall be mounted near the equipment
served and shall have engraved plastic tag plates.
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7.4.

7.5.

7.6.

7.7.

7.8.

7.9

7.10.

7.11

7.12

8.1

8.2

8.3

All cabling and wiring shall conform to API-RP-550. Signal and power cabling / wiring
shall be segregated and run in separate raceways with separation distances as
recommended per API-RP-550

All cables shall be armoured, flame. Retardant PVC insulated, 600 Volt grade, stranded
copper conductor. Signal cables shall be twisted pair shielded.

Conductor size for power cables shall be 2.5 sg.mm (min.) and for signal cable it shall be
1.5 sg.mm.

Colour coding for power supply wiring shall be red for phase, black for neutral and green
for earth.

Contractor shall provide junction boxes for signal and control cables separately which
shall serve as interfaces for cables going to remote control room. These junction boxes
shall be explosion proof (Exd) certified by statutory body for use in hazardous area.

Wire termination shall be done using self insulating crimping lugs.

All cables, wires shall be provided with identification ferrule (one piece ferrule / cylindrical
ferrules for proper identification.

Terminal strips shall be provided with identifying terminal numbers, as required. Terminals
shall be screw and strap compression type.

20% spare terminals, cable entries with cable glands, relays and other components wired
up to terminals shall be provided..

COMPRESSED GAS CYLINDERS AND THEIR HANDLING:

Each analyser shall be provided with the following compressed gas steel cylinders.
Carrier gas and fuel gas (wherever required) with dual manifold cylinders configuration.
Calibration gas sample bottles.

Fuel gas and Carrier gas cylinders and associated manifolds shall be located on a
concrete pad outside the analyser bullding. The gas cylinder manifold shall be arranged
so that one cylinder may be replaced while the analyser remain in operation on the other
cylinder.

Cylinders shall be sized 1A (225 mm diameter x 1300 mm long) and shall be supplied
with auxiliaries such as fittings and two stage regulators.

Calibration gas cylinders shall be located outside the analyser shelter. Contractor shall
include a drawing showing the layout of cylinders.
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8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

8.10.

8.11.

8.12.

8.13.

8.14.

Racks shall be provided to support cylinders, piping, valves and pressure regulators
associated with high pressure gas cylinder manifold system. Each cylinder in the system
shall be secured to the rack by a separate chain or clamp.

A pressure relief valve, vented to a safe location outside the building shall be installed on
the low pressure side of the pressure reducing regulator of each cylinder. Vent piping
shall be installed in a manner to prevent the entry of bugs or moisture into the outlet of th
event. This vent shall be in addition to the analyser vent.

All pressure regulators shall be two stage type. A sign identifying the type of gas applied
to a manifold shall be placed above each cylinder rack.

The location and separation of hydrogen manifold from other flammable gas manifolds
shall be in accordance with NFP A50A-1973 section 52 and 61.

All tubing between the cylinders to the analysers shall be complete and easily removable
from each and either end .

Contractor's quote shall include fuel, carrier and calibration gas cylinders as necessary,
as a minimum, for:

i) the field testing, commissioning and final acceptance
i) One year from the date of acceptance.

The calibration gases shall be of high purity, at least better than the specified accuracy
and precision values for analysers. It is preferable to prepare calibration gases by
Gravimetric method.

The concentration of calibration gases must remain constant for a period of at least one
year .

The material of construction of cylinders shall be suitable for maintaining stability of the
calibration gas mixture for the specified time. Contract or may quote for the staggered'
deliveries wherever calibration mixture is not stable.

The contract or must submit the following certificates from any recognized certifying
agency / laboratory;

i) Accuracy / Precision of the calibration gas.

ii) Stability of sample for at least one year.

Contractor shall forward all the details including the source of supply, certifying agency,
cylinder size and volume, sample pressure, dew point, regulator type and make etc.

In addition contract or must fumish calculations for number of cylinders quoted of each
type. For calibration gas cylinders, consider calibration once in every 8 hours.
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9.0

9.1.

9.2.

9.3.

SAFETY REQUIREMENTS:
Hazardous Area Protection:

The analyser shelter shall be an unclassified area. Positive pressure and ventilation from
a clean air source shall be provided to achieve this classification.

It is intended to operate the analysers even during the ventilation failure, hence it is
required that all analysers shall be suitable for hazardous area.

All the electrical fittings provided in the analyser shelter shall be explosion proof type.
However, a safety system shall be provided by the contractor to switch off power supply
to all electrical equipments and accessories not suitable for hazardous area in case of
ventilation failure. To do this it shall be ensured that all analysers continue to work safely
even under these conditions.

All junction boxes, power distribution cabinets, LEL detectors and their panel and other
safety devices shall be suitable for the hazardous area certified by a statutory body.

Grounding:

All electrical equipment in the analyser house / shelter and outside shall be grounded
properly.

Cylinder racks, sample conditioning enclosures, analyser racks, shall also be grounded
directly to the AC ground bus.

All necessary grounding bus requirement for Equipment grounding and signal shields
shall be provided by the contract or in the analyser shelter .Contractor shall also provide
all earthing arrangements inside the analyser shelter.

Combustible Gas Detection System (LEL Detectors):

Contractor's scope includes of supply and installation of combustible gas detectors with
associated monitoring system for the analyser shelter .

Combustible gas detectors shall monitor all inlet air in take points. The detectors shall be
calibrated to give alarm and high alarm at 20% and 40% respectively of. The LEL of the

component with the lowest LEL in the area. On the occurrence of high alarm the
ventilation system shall be shut-off. Contractor shall provide potential free DPDT contacts
rated at 230 V AC 5 Amp for connection to ventilation system.

Shutoff of ventilation system shall be based on 2 out of 3 voting, which means that only if
two detectors out of the three provided indicate a high LEL, trip shall provided.
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9.4

9.5.

9.6

Additionally, combustible gas detectors shall monitor the analyser shelter interior and
exhaust air. These detectors shall give alarm and high alarm as mentioned above,
however no shut off of ventilation system shall be required.

Contractor shall calculate total requirement of combustible gas detectors alongwith their
location.

The monitors for LEL detectors shall be provided with malfunction, warning and danger
lights and a 0 to 100% indicator.

Contractor shall provide grouped high alarm and high-high alarm SPOT contacts rated for
230 V AC 5 Amp for repeat alarms in remote control room.

The monitors for LEL detection system shall be installed in a panel which shall be
pressurized as per NFPA 496 type 'Z 'purge.

Fire / Smoke detection

Contractor's scope shall include supply and integration of fire detectors / smoke detectors
(lonisation type) within the analyser shelter. The no .of shelters shall be decided by the
contractor based on the shelter size and coverage of area with in the shelter.

The monitors for the fire detection shall be installed in a pressurized / purged panel as per
NFPA 496 type Z purge. This may be shared with LEL monitor panel.

The signals from the fires system monitor shall be provided for :
- One contact for alarm on the waming panel.

- One contact each for repeat alarm in the control room DCS and fire panel of
Electrical section.

Oxygen gas monitoring

Contractor shall provide a maximum of two nos .of oxygen gas monitoring system for
sensing deficiency of oxygen within the shelter.

In case the monitors show low concentration of oxygen within the analyser shelter, an
alarm shall be initiated on the warning panel. The repeat alarm shall also be provided for

DCS in the Main control room.

Oxygen monitors should be located in purged panel as per NFPA 496 type Z purge.
These may be located in the same panel where LEL detectors are installed.

Warning Panels:
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a Contractor shall provide warning panels for audio visual alarming of hazardous

conditions inside the analyser shelter. One such panel shall be installed by coniract or on
each of the external walls of the analyser shelter where entrance doors are provided.

The warning panel shall provide the following audio-visual alarms:

i Presence of combustible gases inside the analyser house / shelter.
ii Loss of analyser house / shelter pressurization

iii Ventilation system failure

iv Fire / smoke within the shelter

v Oxygen deficient within the shelter

For alarming of analyser shelter pressurization failure contractor shall provide an
explosion proof pressures switch for sensing analyser shelter inside pressure.

These warning panels shall be of explosion proof (Exd) construction certified by a
statutory body for use in hazardous area.

FACTORY TESTING AND ACCEPTANCE:

The analyser systems shall be thoroughly checked and tested prior to shipment to assure
correct design, construction and proper operation.

The Owner / Consultant reserves the right to be involved and satisfy himself a teach and
every stage of inspection and testing.

During the final testing vendor shall test and demonstrate to the Owner / Consultant, the
functional integrity of all analysers, sampling systems and all other hardware.
Repeatability test shall be performed on all analysers for a test period of 24 hours. No
material or equipment shall be transported until all required tests are successfully
completed and certified’ Ready for shipment 'by the Owner / Consultant. Softwares, if
involved, shall also be tested.

Contractor shall submit schedule of factory testing and inspection.

After placement of order vendor shall submit his factory testing and customer acceptance
procedure for Owner's / Consultant approval. This document shall contain the information
related to each test e.g. purpose of test, definition, test procedure, results expected and
acceptance.

Owner / Consultant has every right to add or delete any test in vendor's test procedure
and acceptance criteria. The system shall be tested and accepted as per the approved
testing procedures and acceptance criteria. The cost of performing all tests shall be borne
by the vendor.
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10.7.

10.8.

11.0

11.1.

11.2.

11.3.

Contractor shall notify the Owner / Consultant atleast three weeks prior to final system
testing at vendor's works. In the event that representatives of Owner / Consultant arrive
and the system is not ready fortesting, the contractor shall be liable for back charging for
any extra time and expenses incurred by the Owner.

It shall be contractor's responsibility to modify and / or replace any hardware, equipment
or analyser if the specified functions are not completely achieved satisfactorily during
factory testing and acceptance.

INSTALLATION, TESTING AND COMMISSIONING:

Contractor shall provide the services of his installation team which would install the
equipment in the analyser house / shelter and in the field, lay the tubing from sample
probe to analyser house / sheiter, lay the interconnecting cabling tubing inside the
analyser house / shelter, perform system check outs, test and commission the entire
system.

All technical personnel assigned to the site by the vendor shall be fully conversant with
the system supplied and shall have capability to bring the system on-line quickly and
efficiently with aminimum of interference with other concurrent construction and
commissioning activities.

Contractor's responsibility at site shall include all activities necessary to be performed to
complete the job including;

a Receipt of all analysers and related hardware, and checking of completeness of
supply. In case of shelters, verification of all analysers and accessories duly
installed tubed and wired

b Installation of all analysers, and other associated equipment including all safety
equipment like LEL detectors, annunciators, panels etc., all auxiliaries like power
supply distribution boxes, all interconnecting tubing / pipingetc.so as to complete
the job in case of analyser room (not shelter).

c Installation of sample probes, pressure reducing stations, sample conditioning
systems, interconnecting tubing, heat tracing etc.

d All analyser sample stream bypass,vent and drain tubing/piping.

e Termination of all field cables or cables to control room, ferruling} tagging of
interconnecting cables in analyser house/shelter.

f Interconnection cabling inside the analyser house/shelter

g All civil works like grouting, fixing etc and patch up work where vendor is likely to
remove the plaster and shall make holes in the walls, floor or ceiling.

h Checking of interconnections, hardware configuration, overall system functioning.
Leakage rate test. J Liaison with vendor's home office .

k Field testing.
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I Commissioning of the complete analyser system .

m Final acceptance testing .
11.4 System Check-outs:
a Checking of all interconnections , configuration and overall system functioning.
b Any discrepancy found during checking shall be brought to the notice of Engineer-
in-Charge.
c All the check-outs shall be performed in the presence of Owner/ PMC authorized

representative. All readings shall be recorded on a suitable format and shall be
submitted for approval.

d After system checking is completed, contractor shall connect back any terminal or
tubing or connection removed for loop checking.

e All the equipment shall be checked thoroughly after its receipt at site. The tests, as
a minimum, shall include;

i Visual and mechanical testing
ii Complete system configuration loading

iii Calibration of all analysers, and other related equipment.

v Demonstration of all system functions.

\% Demonstration of all system diagnostics.

Vi Checking of correct change of redundant devices.

Vil Demonstration of analyser accuracies, linearities, repeatabilities, response
time etc.

viii Demonstration of proper operation of system at specified voltage supply
specifications.

(¢ A leakage test shall be conducted on entire system. Maximum permissible

leakage rates shall not exceed 5%perhour of specified designed pressure.
12.0 TRAINING:

Contractor shall be responsible to train the Owner / Consultant personnel in the field for
maintenance of hardware and software. Theoutline of each course including the course
contents and the duration shall be forwarded by the vendor alongwith the offer.

13.0 DOCUMENTATION:
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14.0

14.1.

14.2.

15.0

16.0

17.0

18.0

19.0

19.1.

Contractor shall furnish all the manuals, including for maintenance and operation,
necessary to test, operate and maintain etc the analysers and other related equipment,
hardware and software.

ENGINEERING DRAWINGS:

Contractor shall provide a complete set of drawings covering eachp art of supply for
Owner / Consultant record. The contract or is required to include Owner's project number
on each of his drawing.

All field modifications shall be carefully recorded by the contractor's installation and
commissioning personnel and changes shall be incorporated into the final drawings.

FINAL ACCEPTANCE TEST:

The Owner. Will take over the system from the contractor after the final acceptance test,
which is defined as successful uninterrupted operation of the integrated system for three
weeks with desired accuracy and repeatability. Contractor's personnel shall be present
during the test. Any malfunctioning of the system components shall be replaced / repaired
as required. Once the system failure is detected, the acceptance test shall start all over
again from the beginning.

TESTING AND CALIBRATION EQUIPMENT:

Contractor shall make available all consumables including calibration gas cylinders,
instruments and equipments necessary fortesting, calibration, maintenance etc. as
defined by the 'scope of work' .All instruments and equipments used for the above
purpose shall be of standard make with accuracy better than the accuracy expected from
the calibrated / tested equipments and shall be certified by National Physical Laboratory
or other equivalent agencies.

SPARE PARTS:

Contractor shall quote separately for spare parts required for a two year period of
operation for the complete analyser system and the associated auxiliaries offered.
Contractor shall enclose a list of spare parts quoted along with the offer.

MAINTENANCE CONTRACT:

Contractor shall quote separately for maintenance contract after warranty period for two
years based on per day rate for each category of persorinel required. The personnel
deployed shall have thorough knowledge of the system and at least two years of
experience as maintenance of similar system.

PACKING AND SHIPPING INSTRUCTIONS:

All materials used for packing, wrapping, sealers, moisture resistant barriers and
corrosion preventers shall be recognized brands and shall conform to the best standards
in the areas for the articles which are being packaged.
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19.2.

19.3.

19.4.

Workmanship shall be in accordance with best commercial practice with the requirement
of applicable specifications. There shall be no defects; imperfections or omissions which
would tend to impair the protection of the package as a whole.

The package shall be suitable for storing in tropicalised climate as per specified ambient
conditions.

Shipment shall be thoroughly checked for completeness before final packing and
shipment. Contractor shall be fully responsible for any delay in installation or
commissioning schedule because of incomplete supply of equipment.
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Abbreviations:

AARH Arithmetic Average Root Height

CCE Chief Controller of Explosives

CIMFR Central Institute of Mines and Fuel Research
ERTL Electronics Regional Testing Laboratory
DGMS Director General of Mine safety

CRCA Cold Rolled Cold Annealed

DC Direct Current

DCS Distributed Control System

HVAC Heating Ventilation and Air conditioning
IR Infrared

LCD Liquid Crystal Display

LED Light Emitting Diodes

MAWP Maximum Allowable Working Pressure
MOC Material of Construction

PTFE Poly Tetra Fluoro Ethylene

NPT National Pipe Thread

RAM Random Access Memory

RTU Remote Transmission Unit

SS Stainless Steel

uv Ultraviolet
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1.0 GENERAL
1.1 Scope

1.1.1  This specification, together with the data sheets, covers the requirements for the complete
design, materials, nameplate marking, and inspection, testing and shipping of stack gas
analysers.

1.1.2 The related standards referred to herein and mentioned below shall be of the latest
editions prior to the date of the purchaser's enquiry:

ANSI/ASME American National Standards Institute/ American Society of Mechanical
Engineers.

B 1.20.1 Pipe Threads. General Purpose (Inch)
B 16.5 Steel Pipe Flanges and Flanged Fittings. NPS 2 through NPS 24.
B 16.20 Metallic Gaskets for Pipe Fittings, Ring Joints, Spiral and Gasketed.

API American Petroleum Institute

Manual on Installation of Refining Instruments and Control System
RP 551 Process Measurement Instrumentation

RP 552 Transmission System

RP 554 Process Instrumentation and Control

RP 555 Process Analysers

ASTM 693 Standard Practice for cleaning methods and cleanliness levels for material and equipment
used in oxygen-enriched environment.

EN 50020 Electrical Apparatus for potentially explosive atmospheres-Intrinsic safety i’
EN 10204 Inspection Documents for Metallic Products.

IEC-60079  Electrical Apparatus for Explosive Gas Atmosphere.

IEC-60529  Degree of Protection Provided by Enclosures. (IP Code)

IEC-61000-4 Electromagnetic Compatibility for Industrial Process Measurement and Control
Equipment.

IEC-61285  Industrial Process Control Safety of Analyzer Houses
IEEE 515.
1S-13947 Specification for Low Voltage Switchgear and Control gears.

1S-2148 Electrical Apparatus for Explosive Gas Atmosphere-Flameproof enclosures ‘d’.

NFPA 496 National Fire Protection Association
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1.1.3 In the event of any conflict between this standard specifications, job specification/data sheets,
statutory regulations, related standards, codes etc., the following order of priority shall govern:
a) Statutory Regulations
b) Data Sheets
c) Standard Specification
d) Codes and Standards

1.1.4 In addition to meeting the purchaser’s specification in totality, vendor’s extent of responsibility
shall include the following:

a) Purchaser's data sheet indicates the type of analyser and the minimum sample conditioning
system requirements. Vendor shall be responsible for the selection of proper analyser and design
of the sample conditioning system to analyse the component of interest within the stated
performance requirements.

b) Carry out complete application engineering of the stack gas analyser so as to achieve the
desired analysis within stated performance requirements.

c) Provide all hardware and software, as necessary, to meet the functional requirements specified
in the purchaser’s specifications.

d) Provide complete data to purchaser for successfully proving serial communication with
purchaser’s host system i.e. DCS when specified in the job specification.

e) Purchaser’s data sheets indicate the minimum requirements of material of construction for the
analyser and its sample conditioning system. Alternate superior material of construction shall also
be acceptable provided vendor assumes complete responsibility for the parts of the analyser
system which have the alternate material of construction for their compatibility with the analysis
stream and surrounding atmosphere as specified in purchaser's data sheet.

1.1.2 Bids

1.2.1 Vendor’s quotation shall be strictly as per the bidding instruction to vendor attached with
the material requisition.

1.2.2 Whenever a detailed technical offer is required, vendor's quotation shall include the following:

a) Compliance to the specifications.

b) A detailed specification sheet for each analyser, which shall provide information regarding
type, materials of construction, performance specification and accessories of analyser.
The material specification and units of measurement for various parts in vendor’s
specification sheets shall be to the same standards as those indicated in purchaser’s data
sheets.

c) A detailed drawing showing various components of sample conditioning system and their
piping/tubing hook-up arrangement including sample return, vent, utilities connection and
requirement of heat tracing (i.e. electrical or steam tracing), as necessary.
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d) Sample transportation time calculations for the specified distance between sample point

1.2.3

1.2.4

1.2.5

and analyser indicating sample flow rate and the recommended size of the sampling tube.

e) Calibration gas cylinder calculations considering six months of continuous operation with
once in a fortnight calibration. The calculation sheet shall indicate the rate of gas consumption
and specification of gases including composition, concentration, accuracy and shelf life of
calibration blend.

f) Proven references for each offered model of analyser inline with clause 1.2.3 of this
specification.

g) A copy of approval for intrinsically safe/flameproof enclosure, whenever specified, from
local statutory authority, as applicable, such as Chief Controller of Explosives (CCE), Nagpur or
Director general of Mines Safety (DGMS) in India, along with:

i) Test certificate from recognised house CMRI/ERTL etc. for flameproof
enclosure as per relevant Indian Standard for all Indian manufactured
equipments.

i) Certificate of conformity from agencies like CSA, BASEEFA, PTB, LCIE,

FM, UL etc. for compliance to ATEX directives or other equivalent standards for all equipments
manufactured outside India.

h) Utility requirements and their consumption i.e. instrument air, cooling water, steam etc.
along with their process conditions like flow, pressure and temperature.

i) Power consumption for each analyser and its accessories.
j) HVAC requirements i.e. heat load, humidity particulate/chemical filtration etc.
k) Deviations on technical requirements shall not be entertained. In case vendor has any

valid technical reason, they must include a list of deviations tag number wise, summing up all the
deviations from the purchaser’'s data sheets and other technicalspecifications along with the
technical reasons for each of these deviations.

1) Catalogues giving detailed technical specifications, model decoding details and other
related information for each type of analyser and accessories covered in the bid.

All items, as offered, shall be field proven and should have been operating satisfactorily
individually for a period of minimum 4000 hours on the bid due date for the analysis as

specified in the purchaser's data sheet. Items with proto-type design or items not meeting
provenness criteria specified above shall not be offered.

All documentation submitted by the vendor including their quotation, catalogues, drawings,
installation, operation and maintenance manuals, etc shall be in English language only.

Vendor shall also quote for the following: -

a) Complete calibration kit consisting of calibration gas cylinders, pressure regulators,
gauges, cylinder gas piping manifolds and driers, (as required) etc. as a minimum,for
b) each analyser. In case of dual range analyser, separate calibration standards shall be

provided for each range. For the purpose of calculating requirement of zero and span
calibration samples/gases, consider calibration time of 30 minutes every fortnight for each
analyser for a period of six (6) months of continuous operation.
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c) Consumable spares for the duration of six months with list of items as per vendor
recommendations for each analyser system, unless otherwise specified in job
specification.
d) Start up and commissioning spare parts for each analyser/analyser system as per vendor

recommendations. However this list of spare parts must include 5% or minimum one of
each type of following spare parts:

Solenoid valve
* Pressure regulator
* Filters
* Temperature controller
IR/UV Source (lamp)
*  Peristaltic pump
+ Set of fuses
» Set of o-rings
+ Tubing and tube fittings (sizes smaller than 6 mm or '4”).

Additional spare parts, if required, during start-up and commissioning, even though not listed in the list of
start-up and commissioning spares mentioned above, shall be supplied by the vendor without any
implication.

1.3

1.3.1

1.3.2

d) Any special instrument or tool needed for testing, calibration and maintenance of
the analyser such as spanner set (for tubes smaller than 6 mm or %4"), non-magnetic tools,
bubble rotameter etc.

e) Training at vendor works and at site as specified in job specifications.

f) Two years operational and maintenance spares for each analyser and its accessories as
per vendor recommendations, which shall include spare parts like electronic modules,
temperature controller, power supply module, flow meter, solenoid valve, pressure regulator,
local indicator, tubes, fan assembly, sample cell, detector assembly, UV/IR source/lamps, set of
o-rings, set of fuses etc.

Drawing and Data

Detailed drawing, data, catalogues and manuals required from the vendor are indicated by the
purchaser in the vendor data requirement sheets attached with the enquiry. The required number
of reproducible, prints, and soft copies shall be despatched to the address mentioned,adhering to
the time limits indicated.

Final documentation consisting of design data, installation, operation and maintenance
manual etc., submitted by the vendor after placement of purchase order shall include the
following, as a minimum;

a) Specification sheet for each analyser and its accessories.

b) Certified drawings for each analyser and its accessories, tag number wise, which
shall provide the following information:
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i) Overall dimensions in millimetres.
i) Sampling system details identifying each component with make and model

number, process connection, utility connection, calibration sample/gas connection,
heat tracing requirements, sample vent and fast loop details etc. The flow,
pressure and temperature at interface and other appropriate location must be
shown in the sampling system drawing.

iii) Detailed interconnection drawing of each analyser identifying each component
with terminal number, cable type, and cable size and cable entry details. The
interface details shall be clearly identified in the drawing.

iv) Grounding details.

V) Power supply distribution details.

Programming/configuration data for each analyser, as applicable.

Serial interface specification including its configuration data (addresses) for host communication.

Power consumptions and utility requirements.

Calibration curves and calibration data for each analyser.

Zero and span calibration gas specification including composition, shelf life time and accuracy.
Copy of type test certificates.

i) Copy of the test certificates of all the tests indicated in clause 4.0 of this specification.
Installation procedure for each analyser and their accessories.

Calibration and maintenance procedures including replacement of its  parts/internals wherever
applicable.

Definitions

The following definitions shall apply for analysers and their accessories:

a) Transportation time

Transportation time is the time interval between a step change in the process fluid composition in
the process line and the initial analyser response (excluding analyser response time).

b) Response Time

The time interval between the initial response of the analyser and the time required for the
analyser output to reach a value of 90% of the final output value for a step change in sample
quality.

C) Time Constant
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2.0
21
21.1

The analyser response to reach a value of 63% of the final output value for a step change in
sample quality is called the analyser time constant.

d) Repeatability

Repeatability of a measurement is the band of values within which an analyser repeats its
measurement when the same sample is applied to it. The short termed repeatability is generally
determined by multiple readings of a sample during calibration and is usually true random error
over short period of time if external influences like pressure and temperature etc remain constant.

It is also defined as the difference between two successive analyser results that would be

exceeded in the long run in only one (1) case in twenty (20) when a single analyser system is
operated on a flowing sample of uniform quality.

e) Sensitivity

The sensitivity of an analyser is a measure of an analyser’s ability to dete ¢t a least change in
concentration of a measured component that is not masked by the background noise.

f) Accuracy
Accuracy of a measurement is the measure of how close the measured value is to the true value

of the sample. For all type of analysers, accuracy is primarily a function of the accuracy of the
standards used for calibration.

g) Analyser Rack

An open analyser mounting structure with/without canopy used for mounting analysers, sample
handling system and their accessories individually or together in combination.

h) Analyser Cabinet

Small housing, in which analysers are installed individually or grouped together. Maintenance is
performed from outside the cabinet with door (s) open.

DESIGN AND CONSTRUCTION
Analyser Requirements

The type of analyser and its measuring principle is specified in the purchaser's data sheet.
Accessories and equipments as required to make online analysis complete are also specified in
the data sheet. In general, the scope shall include the following:

a) Sample probe and sampling system, as applicable

b) Analyzer complete with all hardware and software consisting of detector, transmitter and
associated equipments.

c) Fast loop and Sample return system, as applicable
d) Calibration and maintenance equipment.
e) Gas cylinders for zero and span calibration.
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Unless otherwise specified the scope shall also include supply of all interconnecting tubing,
piping, fittings, heat tracing equipment etc., excluding sample return piping from analyser battery
limit to sample return header.

In-situ analysers when specified may not include sampling system.

2.1.2 Analysers and its related equipments directly connected to process line and In-situ analysers
shall be capable of withstanding line pressure/vacuum and temperature conditions specified in
the purchaser’s data sheet.

2.1.3 The analyser design and design of sample handling system shall be such that components or
any sub-assembly that requires removal, shall be possible without any need to disassemble any
other component. Such components shall include items like stream selector valves, (when
applicable) filters, pressure regulators, flow-indicator, detector, electronic modules etc.

2.1.4 Analyser shall be microprocessor based with state-of-the-art technology and shall be capable of
being configured from analyser front panel locally using built-in keyboard. When specified, it shall
also be possible to configure the analyser from remote through a separate terminal.

2.1.4.1 The programmer/ controller shall be microprocessor based and shall be furnished with all the
equipments necessary to properly control the analysis cycle, the automatic zero
adjustment circuit, the calibration of the analyser and programmer systems and the transition of
data to ADSU or DCS and any require peripheral equipment.

2.1.4.2 Visual readout using a digital indicator shall be provided to identify each component
being analysed and each step in the program as well as displaying the latest readings.

2.1.4.3 Peak peaker and long term memory circuit boards shall be provided for each component of the
interest.

2.1.4.4 All program data tables shall be capable of field modification without user knowledge of
higher level programming. A key lock switch or field alterable password shall be provided
to limit access to system software by unauthorized personnel.

2.1.5 The configuration related data of the analyser including set range shall be stored in a nonvolatile
memory such that this data remains unaffected by power fluctuations or power off condition. In
case vendor’s standard product stores configuration data in battery backed RAM, analyser shall
have facility to provide battery drain alarm as diagnostic maintenance message.

2.1.6 The span of the analyser shall be field adjustable from the analyser front without opening the
analyser enclosure. In case, separate device is required to make such a change, the same shall
be included by vendor in their scope of supply.

2.1.7 Analyser shall run diagnostic subroutines on continuous basis and shall be able to provide
diagnostic alarms related to analyser optics, detector and electronics, as and when any
failure/malfunction is detected.

2.1.8 Analyser shall have an integral output meter with digital readout in engineering units.

2.1.9 All interconnecting wiring shall be colour coded / numbered and terminal blocks be clearly
identified.

2.1.10 The analyser shall be capable of providing the following outputs:

a) Isolated 4-20 mA DC current output for each analysed component. Smart or field
bus output shall be provided when specifically indicated in the purchaser’s data sheet.
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b) RS485 serial output with MODBUS (RTU) protocol, whenever serial output is specifically
indicated in the purchaser’s data sheet. The serial output signal shall contain analyser
data of component of interest and diagnostic alarms, as a minimum.

c) SPDT contact outputs for various diagnostic alarms (as applicable) such as:
i) High or low set point alarm as measurement
ii) Analyser failure
iii) Low sample flow
iv) Temperature control failure

Any other alarm contact, either specifically indicated in purchaser’s data sheet or available as standard
with the analyser, shall also be provided.

Unless specified otherwise, all contacts shall be normally closed type (contact open in alarm) and shall
be rated for 110V AC 5 Amperes.

2.1.11 Statutory Regulatory Compliance
The design of analysers shall be incompliance to EPA, TUV or any other recognized regulations
applicable in the county of sign. These analysers shall also meet the regulations of local pollution

control boundary regulatory authorities applicable at the place of installation.

2.1.12 The design of analyser system shall be in compliance with the electromagnetic compatibility
requirements as per IEC-61000-4-X.

2.1.13 Material of Construction

2.1.13.1 Unless otherwise specified, the material of construction of all components wetted by  the
sample shall be SS 316, as a minimum. Vendor must ensure the compatibility of material of each
component with the process fluid.

2.1.13.2 Material of all soft parts like diaphragms and o-rings shall be of PTFE. Other  vendor
standard materials can also be acceptable provided these are compatible with the specified
process conditions.

2.1.13.3 The material of construction of all non-wetted parts shall be as per manufacturer’s
standard. However, non-metallic materials for casings, enclosures and instrument covers shall be
avoided.

2.1.14 Power Supply

2.1.14.1 Unless indicated otherwise, the analyser including the sample handling system shall operate
at 110V 50Hz power supply.

2.1.14.2 The analyser performance shall be within the specified limits when the supply voltage
varies by + 10% of specified value and supply frequency varies by +3 Hz of specified value.

2.1.14.3 Electrical tracing when specified, shall operate at 230V 50 Hz supply. 230V 50Hz power
supply shall also be used for analyser cabinet/panel lighting and air conditioning unit, when
specified.

2.1.15 End Connection
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2.1.15.1 Unless otherwise specified, the following shall govern;

a)
b)
c)

d)

Threaded connections shall be NPT to ANSI/ASME B 1.20.1.

Flanged connection shall be as per ANSI/ASME B16.5.

Flange face finish shall be serrated concentric to clauses 6.4.4.1, 6.4.4.2, and 6.4.4.3
of ANSI/ASME B 16.5. The face finish shall be as follows:

125 AARH : 125 to 250 AARH
63 AARH : 32 to 63 AARH

Ring type joint flanges shall have octagonal grooves as per ANSI/ASTM B16.20.

2.1.15.2 End connection of sizes 6 mm or below shall be suitably protected against damage.

2.1.15.3 All end connections shall be clearly identified by attaching labels or stainless steel plate of
suitable size.

2.1.16 Enclosure Type

2.1.16.1 Analyzer enclosure and related accessories shall be suitable for the electrical area
classification indicated in purchaser's data sheets. Unless otherwise specified, the enclosures
shall comply with the following standards:

Weather proof housing : IP 65 as per IEC-60529 / 1IS-13947
Flame proof housing : Flame proof Ex (d) as per IEC-60079 / 1S-2148
Purged Enclosure : NFPA 496

Flameproof and purged equipment shall also be made weatherproof.

2.1.16.2

2.1.16.3

21.16.4

b)

c)

In addition to meeting weatherproof requirements specified in clause 2.1.15.1 of this
specification, intrinsically safe analysers shall meet the requirements specified in EN
50020 and shall be certified for the area classification specified in the purchaser's data
sheet.

Analyser where air/nitrogen purge is provided, purge shall be as per NFPA 496 Type X.
Analyser power shall cut off in case of purge failure. Purge failure alarm shall be provided
for purchaser use.

Separate cable entries shall be available in the analyser/enclosure for power and signal
cable.

Unless otherwise specified, following shall apply:

Cable entry and terminal size for power cable shall be %" NPT(F) cable entry

other than %" NPT (F) shall be provided when specified.

Cable entry for Serial cable/signal cables (Signal output) shall be /2” NPT (F).

Cable entry for multi-pair signal cables (Multiple output) shall be 172" NPT (F).

Reducer fitting may be provided when the analyzer standard cable enters are different than those

specified.
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2.1.16.5 All enclosure entries including sample, utilities, cables etc. shall be clearly identified by

2.2

2.2.1

222

223

224

225

2.2.6

attaching label or stainless steel plate of suitable size.
Sample Handling System

The sample handling system shall consist of primary sample conditioning near sample take off
point, sample transportation line, secondary sample conditioning near the analyser, sample
return, sample/analyser vent and sample drain/recovering system, as applicable.

The primary sample-conditioning unit shall be a fabricated assembly and shall be mounted on a
stainless steel plate suitable for surface mounting.

Secondary sample conditioning shall also be a fabricated assembly and shall be mounted either
on a stainless steel plate or within an enclosed cabinet/box with a viewing window.

Stream sampling shall be continuous and analyser shall be located as near as possible to the
sample take-off point. Where the analyser is located away from the sample take-off point, vendor
shall design the sample fast loop (bypass loop) as part of sampling system. Design shall ensure
that the sample drawn is true representative of the stream to be analysed.

In general, sampling systems shall be designed and constructed in accordance with API-RP-555.
The design of sample handling system shall consider the following factors, as a minimum:

a) The pressure/vacuum-temperature conditions required for the analyser.

b) Interfering components in the process sample.

c) Normal and abnormal sample compositions.

d) Fouling sample conditions e.g. polymer formation or presence of solids etc.
e) Transportation time requirements.

f) Utilities available and their process conditions.

Unless otherwise specified, material of all components wetted by sample shall be suitable for the
process fluid and sample process conditions specified in the purchaser's data sheet. The
material of construction for all wetted parts shall be, 316 SS, as a minimum.

Sampling system shall include all elements as necessitated by the process conditions

indicated in the purchaser’s data sheets, to make the sample suitable for the analysis. This shall
include but not limited to filters (coarse and fine), pressure regulators, relief valves, flow
indicators, flow controllers, temperature indicators, scrubbers, heaters, coolers, dryers, sample
pumps, aspirators etc.

Each sampling system element shall be capable of being removed without disassembling the
entire system.

Sample probe shall be provided by the vendor to obtain representative sample from the stack.
The sample probe shall be inserted in the stack through an isolation valve (ball or gate valve),
which shall be part of vendor’s scope of supply. The probe design shall ensure the following:

a) On-line removal and insertion of the probe with non-fly-off design.

b) Unless otherwise specified, end connection for installation in the line shall be 4” flanged
with type and rating as specified in purchaser’s data sheet. The line isolation valve shall also be
of the same size and rating as probe end connection.
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c) The probe diameter shall be such that it can be easily inserted or removed through the
line isolation valve when in fully open condition.
d) The length of the probe shall be selected considering its insertion upto the middle third of

the stack. For the purpose of calculating probe length, consider nozzle length as 200 mm.
Sampling system shall include a sample block valve on all process sample line. The block valve
shall be provided meeting the following requirements:

a) The block valve shall be located immediately after the sample probe.

b) Where purchaser’'s data sheets do not indicate the requirement of sample probe, the
block valve shall be provided in the sample line as a part of primary sample conditioning
unit.

c) The size of the sample block valve shall be as per the sample line size while the rating

shall be as specified in the purchaser’s data sheet.

The size of the sample tubing shall be decided by the vendor considering:

a) The distance between sample take off and analyser specified in purchaser’s data sheet.
b) The specified sample transportation time.
c) Pressure at the sample take off point.

Where no transportation time is specified in the purchaser’s data sheets, vendor shall
consider the sample transportation time as 60 seconds.

Where sample is required to be transported in hot condition, sample shall be drawn using
prefabricated heated tubes. The heated medium shall be either steam or electric power as
specified in purchaser’s data sheet.

Heating shall be controlled such that the sample temperature is maintained typically around+20C
above the sample dew point.

When fast loop is specified or recommended by vendor, vendor shall provide flow meter for
sample bypass flow. Sample return line to process shall be provided with isolation valve and
check valve. Vendor shall ensure that return pressure of the sample shall be higher than the
pressure of the process return point specified in purchaser’s data sheet.

Sampling system shall include provision for connecting calibration sample/gases in auto or in
manual configuration as specified in purchaser’s data sheet. When no specific requirement is
indicated, the provision shall be made for manual configuration only.

Whenever auto-calibration requirement is specified in the purchaser’'s data sheet, it shall be
possible to initiate auto calibration cycle at preset time interval defined by user either manually
via the analyser keyboard or remotely through an external contact.

The sample handling system shall be designed to include all hardware and/or software to meet
this requirement. The analysed component concentration output shall remain at the last good
measured value during auto calibration cycle.

Unless specified otherwise, analysers with common take off shall have separate sample
handling system for each analyser.
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2.2.14

2.2.15

2.2.16

2.2.17

2.2.17

2.2.17

Filters shall always be provided in dual configuration. It shall be possible to replace the filter
without upsetting the operation of the analyser.

Unless specified otherwise, sample lines used for carrying samples for more than one analyser
shall be provided with sample pumps in dual configuration. It shall be possible to remove or insert
the pump without upsetting the sampling system.

A suitable restriction orifice shall be provided in each sample line to limit the sample flow
exceeding thrice the normal flow in the event of tube rupture or opening of tube down the line.

Sample Extraction Techniques:

Sample extraction shall be any one of the following unless otherwise specified in the Data sheet.

A Dilution Technique.

a) Instrument air shall be provide by the purchaser and the specification shall

be as specified elsewhere. Vendor shall consider the minimum pressure condition for the

system design.

b) Vendor scope shall include all items/elements like dilution probe, pneumatic control
module, instrument air pressure/flow controller, pressure gauge, etc. as necessary for
proper system design. Additional dew point suppression of instrument air (Beyond that
is specified) shall be taken care of by vendor.

c) Vendor shall select the dilution ratio depending upon their system design. Calculations

for the same shall be furnished by vendor.

d) For dilution type technique, vendor must select the range of analyzers based

on the dilution ratio selected.
e) Vendor shall be fully responsible to select the dilution probe with critical orifice.The

material of orifice shall be ‘QUARTZ’ as a minimum. Vendor’s scope shall include supply of one
spare orifice along with each sample probe clearly marking the dilution Ratio.

.2 Hot Extraction Technique.

Vendor shall select heated sample lines (Prefabricated tubes with tracer and insulation) with
electrical tracing. The temperature of the sample line shall be controlled at a temperature so as to
avoid condensation in the sample lines. The temperature control unit shall also form part of
vendor’s scope of supply. The sample lines shall be prefabricated tubes with electrical traces fully
insulated with overall sheath of low smoke grade PVC. All such tubes should have undergone
services life performance test as per IEEE 515. The electrical tracing line with temperature
controller shall be suitable for the specified area classification.

2.2.18 The sample handling system shall be designed to,

Avoid plugging of sample probe and sample line even in case of;

Failure of electrical tracing
Failure of instrument air
Excessive solid particles during start up or process upset condition.
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2.2.19

2.2.20

2.2.21

Vendor shall clearly study each of these scenario and provide automatic sample shut off and
blow back facility in line with the requirements of the specified application.

The routing of sample transfer lines shall be done in such a way that the total length between the
sampling point and the analyser sample conditioning system is minimum. Short radius bends
shall be avoided to avoid excessive pressure drop.

Where sample pumps are used, moisture sensor shall be provided in sample handling system to
cut off pumps in case of high moisture level.

Analyser rack and cabinet

a) Whenever specified in the purchaser’s data sheet, the analyser shall be supplied in pre-
assembled, pre-tubed and pre-wired condition complete with sample handling system.
The primary sample-conditioning unit i.e. conditioning at sample tap-off point, shall be
supplied separately.

b)  When open rack mounted installation is specified in purchaser’s data sheet, the analyser
and sample handling system shall be supplied installed in an open rack with canopy
to protect the analyser from direct sunlight and rain. The open rack shall be fabricated
using channels/pipes of suitable size. The material of construction shall be stainless
steel. The canopy shall also be fabricated out of SS plate of 1.2 mm thick.

c) Whenever closed cubical mounted installation is specifically indicated in the

purchaser’s data sheets, analyser and sample handling system shall be supplied preinstalled in
freestanding closed analyser cabinet. The analyser cabinet shall be suitable for outdoor
installation and shall be provided with a key lock.Cabinet shall be fabricated out of 2.0mm SS
sheet reinforced with angles of suitable sizes. Fittings and hinges shall be of stainless steel.
Anchor bolts required for installation of cabinet shall also be supplied by vendor.A power isolation
switch with suitable circuit breaker or fuse shall be provided for the incoming power supply.All
items including analyser installed within the cabinet shall be suitable for the maximum possible
temperature likely to be attained within the cabinet (i.e. with all items fully powered-on within the
cabinet) and area classification specified in the purchaser's data sheet. Heating/cooling of
analyser cabinet shall be provided either when purchaser’s data sheets specify the requirement
of heating and/or cooling or recommended by the analyser manufacturer or found necessary by
the manufacturer to meet following requirements:

i) The temperature induced measurement error exceeds + 1% of full scale in the
worst temperature conditions.

ii) The maximum allowable ambient temperature condition of any component within
the cabinet exceeds its limits.

Whenever cooling is specified or found necessary, vendor may select one of the following

cooling methodology, unless specifically indicated otherwise:

a) Cabinet mounted air conditioner certified for the specified area classification.

b)  Vortex cooler with compressed air system and air dryer of suitable size and
capacity. No separate instrument air shall be provided by purchaser for vortex cooler.

c) Power supply cable entry and terminal size shall be as defined during detail
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23

2.3.1

232

233

234

235

2.3.6

237

24

241

242

243

244

245

246

247

engineering by purchaser

d) The maximum height of rack/cabinet shall be limited to 2100 mm. Cabinet shall be
suitable for side and bottom cable entry.

CARBON MONOXIDE, CARBON DIOXIDE ANALYSERS
Unless specified otherwise the CO/CO2 analysers shall be of Infra Red type
IR/UV analyser shall preferably be non-dispersive type.

Analyser cell length shall be selected as per specified analyser component range. In case of dual
range analysers, the selected cell length shall be suitable for both the ranges.

The analyser cell material and window material shall be suitable for the specified service. Unless
otherwise specified or required otherwise by pressure-temperature conditions, the oring material
shall be Teflon.

The analyser design shall be such that it is insensitive to source fluctuations or cell window
degradation/partial cloudiness.

The analyser shall have built-in indicator with digital display.

Unless otherwise specified, analyser shall meet the following performance requirements:

Repeatability : 1 1% of full scale or better

Zero drift : 1 1% full span/week.

Speed of response less than 90 seconds for 90% of final reading.
Linearity : 1 1% of full scale or better.

SOx ANALYSER

Unless specified otherwise the analyser measurement principle shall be based on UV
Fluorescence. The UV source lamp shall be highly energizing, monochromatic with minimum
source life of 5 years.

Analyser cell length shall be selected as per specified analyser component range. In case of dual
range analysers, the selected cell length shall be suitable for both the ranges. The analyser cell
material and window material shall be suitable for the specified service.

Unless otherwise specified or required otherwise by pressure-temperature conditions, the oring
material shall be Teflon.

The analyser design shall be such that it is insensitive to source fluctuations or cell window
degradation/partial cloudiness.

Special filters shall be offered to minimize the interference of background components,
which are of least interest in process stream.

Where IR type analysers are specified, the same shall meet the specification as per clause 2.3
above.

Unless otherwise specified, analysers shall meet the following performance requirements:

Zero/span Drift : 1 1% of full span/week
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Repeatability : 1 0.5% full scale or better.
Response time overall : less than 90 seconds for 90% of final reading.
Linearity : 1 1% of full scale or better.

Analyzer for incinerator stack for sulphur plant (SRU)

The analyzer system design and analyzer selected for incinerator stack are suitable for the
sample containing high sulphur contents. The sample handling system shall be designed for such
eventuality which is likely to occur during start up or under plant upset condition.

Any one of the following techniques shall be considered meeting other requirements:

a) Dilution technique with sample handling system designed considering the
worst conditions of sulphur.

b)  Hot extraction technique with heated analysers.

NOXx Analysers

Unless otherwise specified the NOx analyser measurement principle shall be
Chemiluminescence type.

The analyser shall be complete with ozonator, mode selection chamber for NO, NO-NO2,
reaction chamber and detection unit.

Special filters shall be offered to minimise the interference of background components,
which are of least interest in process stream.

The analyser shall have built in indicator with digital display for measurement & instrument
opacity parameters indications.

Unless otherwise specified the analyser shall meet the following performance requirements

Zero/span Drift : * 1% of full span/week

Repeatability : 1 0.5% full scale or better.

Response time overall : less than 90 seconds for 90% of final reading.
Linearity : 1 1% of full scale or better.

HC Analyser

Unless specified otherwise the analyser measurement principle shall be based on the Flame
lonisation Detection (FID) for HC Analysers.

Probe length shall be provided such that 30% insertion in heater stack and shall be calculated
based on the nozzle projection and shall be based on the Stack ID given.
Probe & Filter material shall be selected to suit the stack process condition.

Unless otherwise specified the analyser shall meet the following performance requirements.

Zero/span Drift : + 1% of full span/week
Repeatability : 1 1% full scale or better.
Response time overall : less than 30 seconds.
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Linearity : 1 1% of full scale or better.

2.7 Analyser Data storage Unit

2.7.1 The central analyser data storage unit (ADSU) shall be provided for the storage of data and
diagnostic alarms of analysers and analyser shelter/ analyser room as applicable.

2.7.2 Unless specified otherwise a common ADSU shall be provided for all the stack analysers and
related analyser shelters/rooms:

2.7.2.1 Processor/Hard ware for data acquisition and communication including network switches, fibre
optic cables etc.

2722 Shelter analyser console located at each shelter.

2.7.2.3 Common stack analyser system console located at control room.

2.7.3 ADSU Data Acquisition System:

2.7.31 The Data acquisition & Communication Hard Ware of ADSU shall be located in shelter.

2.7.3.2 Each stack Analyser shall be connected to the ADSU through serial link in multi drop
configuration. The serial link shall be MODBUS RTU protocol. Necessary hardware required at

analyser side for protocol conversion shall be provided by vendor.

2.7.3.3 In addition to the analyser serial link, the above shall also accept all alarms from shelter
equipments/items such as Detector alarms, power failure alarm, purge failure alarm etc.

2.7.3.4 Any alarm inputs from analyser sample handling system and calibration commands etc. shall
also be provided at ADSU.

2.7.35 The ADSU data acquisition system shall be connected to shelter analyser and common
stack analyser system console at control room.

2.7.3.6 The ADSU system cabinet shall be free standing cabinet and shall be located at each
shelter.

The construction shall be similar to analyser cabinets as per clause with minimum dimension  of

600W X 600D X 2100H.

2.7.4 Shelter Analyser Console:

2.7.4.1 Shelter Analyser console located at each analyser shelter shall be provided for complete
analyser measurement and diagnostic data and other shelter measurement data for monitoring,
calibration and maintenance.

2.7.5 Common Stack Analyser console:

2.7.51 The common stack analyser system console at control room shall store the complete
analysis data of analysers and present this in a predefined format. The console shall be common
for one or more stack analyser system in the plant and shall receive data from each ADSU data
acquisition subsystem at shelter/Analyser room. The data from each shelter/ analyser room shall
be provided independently and no multi dropping at field shall be considered.

2.7.5.2 The console shall be provided with stack analyser system software and shall have the
following features.
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a) Display of all analysis data stack wise, component wise and exception wise.

b) Alarm display & printing.

c) Report generation as per statutory requirements such as USEPA, TUV etc.

d) Freely formatted report generation.

e) Report generation as per local pollution control board requirements

f) Data storage and data compaction facilities.

g) System alarms, display & printing.

h) Predictive maintenance packages, if any.

i) Hourly shiftily, daily, weekly, monthly reports shelter wise.

j) Command for auto calibration for each analyser.

k) System shall store the analysis data and reports upto 1 year period.

2.7.5.3 The report generation as per statutory requirements shall have the following reports as

minimum.

a) Data of each analyser with sample interval of 1 sec., 1 minute.

b) Performance report, period as defined by statutory regulation authority. 30 days,
quarterly, biannual, and annual as minimum.

c) Magnitude of excess emission for each analyser.

d) Specific identification of periods of excess emissions , start up, shut down or other
periods,cause of malfunction and corrective action.

e) Report of malfunctions or operative maintenance of each analyser along with period.

f) Summary report in case of excess emission period less than 1 % of time of reporting
period,in predefined formats.

2754 The software provided for common stack analysers shall be certified compliance to

USEPA or TUV or any other statutory regulations.

2.7.6 The consoles at shelter and at control room shall access data independently from analysers. In
case of failure of one console the other console shall continue to receive data. Upon resumption
of failed console, the stored data from other console shall be transferred by command.

277

Each console shall have the following minimum configuration.

a)

b)

c)

d)
e)
f)

g)

Consoles shall be PC based, Pentium latest processor with retentive memory of 512K
RAM, 80GB Hard disk with 19” TFT monitor

No. of background colours and foreground colours for the monitor will be seven, as a
minimum. These colours shall be used to distinguish parameters such as control,
information, process and alarms etc.

No. of display characters is 80 character X 40 lines and No. of character type is min 96
ASCII characters with character construction of 5X7 dots and pattern of 7X8 dots.

Length of tag no is nine alpha numeric characters.
Length of description is fifteen alpha numeric characters.
Monitor data display update rate shall not be more than two (2) seconds.

Dynamic graphics shall be provided with control.
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k)

n)

Windowing facility is required with 4 No. of windows/Display.
Zooming facility is required.

The real time clock of each operator console shall be crystal controlled one which shall be
independent of line frequency.

A minimum of two cursor control devices must be available with monitor of console. For
example cursor control could be used for monitoring the data and engineering of the
complete system.

Key board shall preferably be touch sensitive membrane type. Each key board entry shall
be registered with an audio beep. However, if press type keyboard is provided it shall be
ensured that the key board is not susceptible to dust and moisture.

The self diagnostic message for a subsystem failure shall appear on the analyser
console irrespective of display selected. The choice of the detailed self diagnostic
displays shall be made by a key lock switch.

The offered printer shall be HP laser jet colour printer.

2.7.8 The communication between ADSU at analyser shelter and the common stack analyser console
at control room shall be through fibre optic cable with necessary converters and the same shall
be provided by vendor.

2.7.8.1 All fiber optical cables shall be routed through hard HDPE conduits and shall be totally
enclosed within using HDPE matching fittings. The HDPE conduits shall be as per 1S-4984 or
equivalent |IEC standard. The outer Colour of the conduit shall be orange with black fittings
throughout the run. Individual fiber optic cable shall have minimum one pair of spare fiber. All
fiber optical cables shall be rodent resistant and armored type only.

3.0 NAMEPLATE

3.1 Each analyser and its accessory shall have a stainless steel nameplate firmly attached to it at a
visible place, furnishing the following information as applicable:

Tag number as per purchaser's data sheets.
Manufacturer's serial number and model number.

Manufacturer's name/trade mark.

Component being analysed and its range.

Area classification in which the equipment can be used.
Power supply requirements.

Analyser Outputs

4.0 INSPECTION AND TESTING

4.1 Unless otherwise specified, purchaser reserves the right to test and inspect all the items at the
vendor's works in line with the inspection test plan for process stream analysers. Vendor shall
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4.2

4.3

4.3.1

4.4

4.41

4.5

provide necessary facilities, utilities, competent manpower and consumables required for carrying
out the inspection.

Vendor shall submit the following test certificates and test reports for purchaser's review for each
of the analyser:

a) Dimensional verification certificate for each analyser.
b)  Material test report as per clause 2.2 of EN10204 for all wetted parts.

c) Manufacturer's test reports as per clause 3.1B of EN 10204 for various bought out
components.

d) Leak test report for complete analyser system including sample handling system using
Nitrogen or instrument air at 1.5 times the maximum working pressure.

e) Calibration report for each analyser as per clause 4.3 of this specification.

f) Repeatability test for each analyser as per clause 4.4 of this specification.

g) Power supply variation check.

h) Test certificates for zero, span, carrier and fuel gases as applicable.

i) Certificates from statutory body for flameproof/intrinsic safety and weatherproof

enclosures as applicable.
Analyser Calibration

Analyser along with sample handling system shall be calibrated using zero and span calibration
gas samples in the following sequence:

a) Check/adjust zero by connecting zero gas and span by connecting span gas.

b) Check again zero by connecting zero gas after (a) above. Also repeat span gas
check.

c) If either or both zero and span are adjusted in step (b), repeat (b) again to verify the
calibration until no further adjustments are made in zero and span.

Repeatability Testing
Repeatability of the analyser shall be checked by connecting either span gas (if it is
approximately 70% of analyser span) or any other gas sample on continuous basis for the

following time period.

a) 24 hours by manufacturer and report to be submitted for review.
b) 8 hours during witness inspection.

Witness Inspection

4.5.1 All the analysers shall be offered for pre-dispatch inspection by the purchaser at vendor
works. Following tests/ checks shall be carried out on each analyser as a minimum:

a) Physical dimensional verification and workmanship.
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5.0

5.1

5.2

6.0

6.1

6.2

b) Bill of material check for each analyser system including sample handling system.
C) Leakage testing of complete system using nitrogen or instrument air.
d) Calibration check as per clause 4.3 above.

e) Repeatability check as per clause 4.4.
f) Power supply variation check. Analyser must function satisfactorily on specified variation
of power supply voltage.

9) Review of all test certificates and test reports indicated in clause 4.2 above.
4.5.2 In the event when the witness inspection is not carried out by purchaser, the tests shall
any way be completed by the vendor and documents for same shall be submitted to purchaser
for scrutiny.
SHIPPING

All threaded and flanged openings shall be suitably covered to prevent entry of foreign material.

Each major part shall be sealed in thick plastic bag. Suitable moisture absorbent shall be
provided for electronic components.

REJECTION

Vendor shall prepare their offer strictly as per clause 1.2 of this specification and shall attach
only those documents, which are specifically indicated in the material requisition.

Any offer not conforming to the above requirements, shall be summarily rejected.
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1.0 GENERAL
1.1 This specification defines the minimum requirements of Analyser System/systems designed for
reliable and effective analysis of various process streams.
1.2 All analysers along with their associated equipments shall be installed by the vendor inside the
analyser shelter.
1.3 All analyser shelter shall be ventilated, pressurized and air-conditioned. However, all analysers
and other associated equipments shall be so designed and selected that these will continue to
operate even in case of ventilation/ pressurization failure.
1.4 Vendor shall provide all installation material including consumables to install the analysers,
sample conditioning systems, sample transfer lines, vent lines and all other accessories. All
instruments shall be completely accessible to permit adjustments, calibration and maintenance.
15 The components to be furnished for each sample system will depend upon the sample stream
conditions. The vendor shall select and provide all the necessary components for each of these
systems accordingly.
2.0 SAMPLE HANDLING SYSTEM
2.1 The sampling system shall consist of necessary components, including sample probes, sample
filters, pressure reducers, safety relief valves, pressure and temperature gauges, moisture
separators, flow regulators, flow meters, isolation valves etc. necessary to prepare the sample for
proper analysis.
2.2 All components shall be sized and coupled so as to keep the sample volume to a minimum.
2.3 Calibration zero and span gas connections shall be provided for each analyser.
24 The sampling system shall have various sub-assemblies as required. The minimum requirements
of each sub-assembly shall be as given below.
25 Sample Probe Assembly
a) Sampling probe shall be designed to extract true representative sample from the process
line. The design shall prevent particulates from entering into the sample system.

b) The design of probe assembly shall facilitate on line removal of the probe without
shutting off the process. Suitable mounting adapters shall be provided with the probe.

C) Probes shall be of Inconel 600 material unless specified otherwise.

d) The length of tubing between the sample probe and the sample stream pressure
reducing station shall be kept minimum by close coupling various components in between

2.6. Sample Stream Pressure reducing stations:

a) Vendor shall design and provide sample stream pressure reducing stations to minimize
sample transfer time maintaining the integrity of the sample. Sample stream pressure
reducing stations shall consist of pressure regulators, relief valves, pressure gauges,
temperature gauges etc as required.

FORM NO: 02-0000-0021F2 REV3 All rights reserved



GSTD-0004 0
=2 GENERAL SPECIFICATION FOR
PDIL ANALYSER SYSTEM Rev

SHEET 4 OF 14

2.7.

2.8.

b) These stations will be located at the sample process connection to minimize transport
time lag from the sample point to the analyser.

Sample Transfer Line

a) The sample transfer line shall transport the fluid sample from the sample stream pressure
reducing stations to sample conditioning system located at the analyser shelter.

b) Vendor shall provide heat tracing for sample line wherever necessary, in order to
maintain the sample integrity.

c) The routing of sample transfer lines shall be done in such a way that the total length
between the sampling point and the analyser sample conditioning system is minimum.
Short radius bends shall be avoided to avoid excessive pressure drop.

Sample Conditioning System:

a) Sample conditioning system shall be provided by the vendor at the analyser
house/shelter.
b) Multi-stream analyser system shall have a separate sample handling sub assembly for

each stream.

c) Sample conditioning system shall include, but not limited to, moisture separators, filters,
rotameters, pressure gauges, flow switches, solenoid valves etc. as necessary for proper
analysis of each sample stream. Isolating valves shall be provided as required.

d) Stream selecting valves shall be located as close as possible to the analyser to minimize
connecting tubing length and to minimize the possibility of cross contamination of
samples.

e) Stream selecting valves shall be double block and bleed and shall fail closed so as to

block the sample from the analyser on loss of motive power.

f) Block valves shall be provided on all process sample lines.
o)) Rotameters for measuring all sample flows shall be included.
h) Special precautions may be necessary where catalyst fines and coking material, and

other difficult stream conditions are present.

i) Wherever it is necessary to maintain the handling system at elevated temperature to
properly condition the sample, it shall be enclosed in a thermally insulated,
thermostatically controller heated enclosure. Enclosure heating shall be with steam heater
unless specified otherwise. Sample stream flow adjustments and analyser shutoff valves
shall be operable from the front of the enclosure without opening the enclosure door.
Sample stream flow, pressure and temperature indication shall be visible from the front of
the enclosure.

)] Sample tubing between the sample conditioning system and the analyser shall be kept as
short as possible.
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2.9. Sample Stream Bypass/Fast loop:

a) Sample stream bypass/fast loop shall be provided for the sample streams to meet the

required sample transport time.

b) Flow meters shall be provided by vendor for sample bypass/fast loop flow.

2.10. Analyser Vent:

a) Analysers shall be vented to atmosphere individually or through a common vent system.

b) In case common vent header is provided, the pipe diameter shall be big enough to
prevent build up of back pressure.

c) The venting of the analyser shall be done to atmosphere at a minimum height of 3 meters
above the highest walkway of the structure over the analyser shelter away from any
working area or any ventilation system.

d) The vent lines or header shall be provided with low point drains.

3.0 PIPING AND TUBING:

3.1.  All tubing runs shall be either horizontal or vertical, with 90° tubing bends of stainless steel
tubing. The tubing shall be run and arranged such that quick visual tracing is possible. All valves,
gauges and flowmeters must be visible and accessible.

3.2. Sample and vent tubing, piping, fittings, valves, traps, rotameters and other components shall be

of SS 316 material, unless otherwise specified.

3.3. All tube fitting used shall be of SS 316 and shall be non-flare type of * Swagelok/Parker/Hamlet

make.

3.4.

3.5.

3.6.

4.0

4.1

4.2

4.3

4.4

Sample tubing from the field shall terminate at a bulk head union plate using tube to tube bulk
head fittings located at the top of the cabinet, in case sample conditioning system is enclosed in
a cabinet.

Sampling line shall be arranged to be free draining without any pockets.

Vendor shall provide suitable connections for periodic flushing of sample tubing, with Nitrogen
and steam, between sampling point and analyser inlet filter. Flushing connections shall be
provided at both ends of each sample line.

ANALYSER
The analyser shall be furnished with all the necessary equipment to properly analyse the sample.

Material of construction for the components in contact with the sample stream shall be SS 316
except where the stream composition requires other material.

The detector cells shall be of a type that will provide adequate separation of components,
minimize analysis time, minimize maintenance time and meet the performance requirements of
this specification.

The analyser system temperature shall be controlled by an accurate electric heating system to
ensure the proper sample separation and minimize the analysis time.
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4.5 A shutdown switch shall be provided to protect the analyser from the loss of carrier gas or loss of
fuel gas.

4.6 Solenoid operated multi function valves for sample inlet and column switching shall be provided.

5.0 PROGRAMMER/CONTROLLER

5.1. The programmer / controller shall be microprocessor based and shall be furnished with all the
equipments necessary to properly control the analysis cycle, the automatic zero adjustment
circuit, the calibration of the analyser and programmer systems and the transition of data to a
DCS or digital computer and any require peripheral equipment.

5.2.  Visual readout using a digital indicator shall be provided to identify each component being
analysed and each step in the program as well as displaying the latest readings.

5.3. Peak peaker and long term memory circuit boards shall be provided for each component of the
interest.

5.4.  All program data tables shall be capable of field modification without user knowledge of
higher level programming. A key lock switch or field alterable password shall be provided to limit
access to system software by unauthorized personnel.

5.5.  The application program in the analyser shall be retained for a minimum of six months with out
external power by the use of EEPROM or Battery back-up. An EEPROM programme cartridge
interface shall be provided for program loading.

5.6. Maintenance diagnostics shall be included in the software system to allow rapid trouble shooting
in the event of system mal-function. Alarms in the English language shall be provided to notify the
operator in the event of the mal-function. A low carrier flow alarm shall be included.

5.7.  The stream number shall be printed-out on each analysis report.

6.0 ELECTRIC WIRING - SIGNAL CONTROL AND POWER:

6.1. Vendor's scope of supply and work shall include all cabling and wiring inside the analyser shelter.

6.2.  Vendor shall provide an explosion proof (Exd) power distribution box for power supply to various
analysers. This box shall be certified by a statutory body for use in specified hazardous area. The
box shall have copper bus bars for distribution of power supply to various consumers.

6.3.  Power supply to individual consumer shall be by dual pole, dual element circuit breakers. These
circuit breakers shall be in explosion proof (Exd) construction certified by a statutory body for use
in hazardous area and shall be mounted near the equipment served and shall have engraved
plastic tag plates.

6.4. All cabling and wiring shall conform to API-RP-550. Signal and power cabling/wiring shall be
segregated and run in separate raceways with separation distances as recommended per API-
RP-550.

6.5. All cables shall be armoured, flame retardant PVC insulated, 600 Volt grade, stranded copper

conductor. Signal cables shall be twisted pair shielded.
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6.6.  Conductor size for power cables shall be 2.5 sq. mm (min.) and for signal cables it shall be 1.5
sg. mm.

6.7.  Colour coding for power supply wiring shall be red for phase, black for neutral and green for
earth.

6.8.  Vendor shall provide junction boxes for signal and control cables separately which shall serve as
interfaces for cables going to remote control room. These junction boxes shall be explosion proof
(Exd) certified by statutory body for use in specified hazardous area.

6.9.  Wire termination shall be done using self insulating crimping lugs.

6.10. All cables, wires shall be provided with identification ferrule (one piece ferrule/ cylindrical
ferrules_ for proper identification.

6.11. Terminal strips shall be provided with identifying terminal numbers, as required. Terminals shall
be screw less clamp type.

6.12. 20% spare terminals, cable entries with cable glands, relays and other components wired up to
terminals shall be provided.

7.0 COMPRESSED GAS CYLINDERS AND THEIR HANDLING:

7.1. Each analyser shall be provided with the following compressed gas steel cylinders.

a) Carrier gas and fuel gas (wherever required) with dual manifold cylinders configuration.
b) Calibration gas sample bottles.

7.2. Fuel gas and Carrier gas cylinders and associated manifolds shall be located on a concrete pad
outside the analyser building. The gas cylinder manifold shall be arranged so that one cylinder
may be replaced while the analyser remains in operation on the other cylinder. Cylinders shall be
sized 1A (225mm diameter x 1300mm long) and shall be supplied with auxiliaries such as fittings
and two stage regulators.

7.3. Calibration gas cylinders shall be located outside the analyser shelter. Vendor shall include a
drawing showing the layout of cylinders.

7.4. Racks shall be provided to support cylinders, piping, valves and pressure regulators associated
with high pressure gas cylinder manifold system. Each cylinder in the system shall be
secured to the rack by a separate chain or clamp.

7.5. A pressure relief valve, vented to a safe location outside the building shall be installed on the low

pressure side of the pressure reducing regulator of each cylinder. Vent piping shall be
installed ina manner to prevent the entry of bugs or moisture into the outlet of the vent. This
vent shall be in addition to the analyser vent.

7.6.  All pressure regulators shall be two stage type. A sign identifying the type of gas applied to a
manifold shall be placed above each cylinder rack.

7.7. The location and separation of hydrogen manifold from other flammable gas manifolds shall be in

accordance with NFPA 50A-1973 section 52 and 61.
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7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

8.0

8.1.

8.2.

All tubing between the cylinders to the analysers shall be complete and easily removable from
each and either end.

Vendor's quote shall include fuel, carrier and calibration gas cylinders as necessary, as a
minimum, for:

i) The field testing, commissioning and final acceptance
i) Six months from the date of acceptance.

The calibration gases shall be of high purity, at least better than the specified accuracy and
precision values for analysers. It is preferable to prepare calibration gases by Gravimetric
method.

The concentration of calibration gases must remain constant for a period of at least one year.

The material of construction of cylinders shall be suitable for maintaining stability of the
calibration gasmixture for the specified time. Vendor may quote for the staggered deliveries
wherever calibration mixture is not stable.

The vendor must submit the following certificates from any recognised certifying
agencyl/laboratory;

i) Accuracy/Precision of the calibration gas.
i) Stability of sample for at least one year.

Vendor shall forward all the details including the source of supply, certifying agency, cylinder size
and volume, sample pressure, dew point, regulator type and make etc.

In addition, vendor must furnish calculations for number of cylinders quoted of each type. For
calibration gas cylinders, consider calibration frequency as once in every fortnight.

SAFETY REQUIREMENTS:
Hazardous Area Protection:

a) The analyser shelter shall be in hazardous classified area. Positive pressure and
ventilation from a clean air source shall be provided to achieve this classification.

b) It is intended to operate the analysers even during the ventilation failure, hence it
required that all analysers shall be suitable for hazardous area.

c) All the electrical fittings provided in the analyser shelter shall be explosion proof type.
However, a safety system shall be provided by the vendor to switch off power supply to all
electrical equipments and accessories not suitable for hazardous area in case of
ventilation failure. To do this it shall be ensured that all analysers continue to work safely
even under these conditions.

d) All junction boxes, power distribution cabinets, LEL detectors and their panel and other
safety devices shall be suitable for the hazardous area certified by a statutory body.

Grounding:

FORM NO: 02-0000-0021F2 REV3 All rights reserved



&

'L
PDIL

GSTD-0004 0

GENERAL SPECIFICATION FOR
ANALYSER SYSTEM Rev

SHEET 9 OF 14

a)

b)

<)

All electrical equipment in the analyser shelter and outside shall be grounded properly.

Cylinder racks, sample conditioning enclosures, analyser racks, shall also be grounded
directly to the AC ground bus.

All necessary grounding bus requirement for Equipment grounding and signal shields
shall be provided by the vendor in the analyser shelter. Vendor shall also provide all
earthing arrangements inside the analyser shelter.

8.3. Combustible Gas Detection System (LEL Detectors):

a)

b)

c)

d)

e)

f)

9)

h)

Vendor's scope includes of supply and installation of combustible gas detectors with
associated monitoring system for the analyser shelter.

Combustible gas detectors shall monitor all inlet air intake points. The detectors shall be
calibrated to give alarm and high alarm at 20% and 40% respectively of the LEL of the
component with the lowest LEL in the area. On the occurrence of high alarm the
ventilation system shall be shut-off. Vendor shall provide potential free DPDT contacts
rated at 230 VAC 5 Amp for connection to ventilation system.

Shutoff of ventilation system shall be based on 2 out of 3 voting, which means that only if
two detectors out of the three provided indicate a high LEL, trip shall provided.

Additionally, combustible gas detectors shall monitor the analyser house/shelter interior
and exhaust air. These detectors shall give alarm and high alarm as mentioned above,
however no shutoff of ventilation system shall be required.

Vendor shall calculate total requirement of combustible gas detectors along with their
location.

The monitors for LEL detectors shall be provided with malfunction, warning and danger
lights and 0 to 100% indicator.

Vendor shall provide grouped high alarm and high - high alarm SPDT contacts rated for
230 V AC 5 Amp for repeat alarms in remote control room.

The monitors for LEL detection system shall be installed in a panel which shall be
pressurized as per NFPA 496 type “X' purge.

8.4. Fire/Smoke detection

a)

b)

Vendor's scope shall include supply and integration of fire detectors/smoke detectors
(lonisation type) within the analyser shelter. The no. of shelters shall be decided by the
vendor based on the shelter size and coverage of area within the shelter.

The monitors for the fire detection shall be installed in a pressurised/ purged panel as per
NFPA 496 type X purge. This may be shared with LEL monitor panel.

The signals from the fire system monitor shall be provided for:

- One contact for alarm on the warning panel.

- One contact each for repeat alarm in the control room DCS and fire panel of
Electrical section.
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8.5.  Oxygen gas monitoring
a) Vendor shall provide a maximum of two nos. of oxygen gas monitoring system for

sensing deficiency of oxygen within the shelter.

b) In case the monitors show low concentration of oxygen within the analyser shelter, an
alarm shall be initiated on the warning panel. The repeat alarm shall also be provided for
DCS in the Main control room.

c) Oxygen monitors should be located in purged panel as per NFPA 496 type X purge.
These may be located in the same panel where LEL detectors are installed.

8.6.  Warning Panels:

a) Vendor shall provide warning panels for audio visual alarming of hazardous conditions
inside the analyser shelter. One such panel shall be installed by vendor on each of the
external walls of the analyser shelter where entrance doors are provided.

b) The warning panel shall provide the following audio - visual alarms:

i) Presence of combustible gases inside the analyser shelter.
ii) Loss of analyser shelter pressurisation

iii) Ventilation system failure

iv) Fire/smoke within the shelter

V) Oxygen deficient within the shelter

c) For alarming of analyser shelter pressurisation failure vendor shall provide an explosion
proof pressure switch for sensing analyser shelter inside pressure.

d) These warning panels shall be of explosion proof (Exd) construction certified by a
statutory body for use in hazardous area.

8.7 Minimum two no beacon assembly and 1 no. hooter suitable for specified hazardous area shall
be provided on the shelter to warn the operator of presence of hazardous area inside the shelter.

9.0 FACTORY TESTING AND ACCEPTANCE:

9.1. The analyser systems shall be thoroughly checked and tested prior to shipment to assure correct
design, construction and proper operation.

9.2. The Owner/Consultant reserves the right to be involved and satisfy himself at each and every
stage of inspection and testing.

9.3.  During the final testing vendor shall test and demonstrate to the Owner/Consultant, the functional
integrity of all analysers, sampling systems and all other hardware. Repeatability test shall be
performed on all analysers for a test period of 24 hours. No material or equipment shall be
transported until all required tests are successfully completed and certified "Ready for shipment'
by the Purchaser/Consultant. Software’s, if involved, shall also be tested.

9.4. Vendor shall submit schedule of factory testing and inspection.

9.5. After placement of order vendor shall submit his factory testing and customer acceptance

procedure for Purchaser / Consultant approval. This document shall contain the information
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9.6.

9.7.

9.8.

10.0

10.1.

10.2.

10.3.

related to each test e.g. purpose of test, definition, test procedure, results expected and
acceptance.

Purchaser / Consultant has every right to add or delete any test in vendor's test procedure and
acceptance criteria. The system shall be tested and accepted as per the approved testing
procedures and acceptance criteria. The cost of performing all tests shall be borne by the vendor.

Vendor shall notify the Purchaser / Consultant at least three weeks prior to final system testing at
vendor's works. In the event that representatives of Purchaser / Consultant arrive and the system
is not ready for testing, the vendor shall be liable for back charging for any extra time and
expenses incurred by the Owner.

It shall be vendor's responsibility to modify and/or replace any hardware, equipment or analyser if
the specified functions are not completely achieved satisfactorily during factory testing and
acceptance.

INSTALLATION, TESTING AND COMMISSIONING:

Vendor shall provide the services of his installation team which would install the equipment in the
analyser shelter and in the field, lay the tubing from sample probe to analyser shelter, lay the
interconnecting cabling tubing inside the analyser shelter, perform system checkouts, test and
commission the entire system.

All technical personnel assigned to the site by the vendor shall be fully conversant with the
system supplied and shall have capability to bring the system on-line quickly and efficiently with a
minimum of interference with other concurrent construction and commissioning activities.

Vendor's responsibility at site shall include all activities necessary to be performed to complete
the job including;

a) Receipt of all analysers and related hardware, and checking of completeness of supply.
In case of shelters, verification of all analysers and accessories duly installed tubed and
wired

b) Installation of all analysers, and other associated equipment including all safety

equipment like LEL detectors, annunciators, panels etc., all auxiliaries like power supply
distribution boxes, all interconnecting tubing/piping etc. so as to complete the job in case
of analyser shelter.

c) Installation of sample probes, pressure reducing stations, sample conditioning systems,
interconnecting tubing, heat tracing etc.

d) All analyser sample stream bypass, vent and drain tubing/piping.

e) Termination of all field cables or cables to control room, ferruling/ tagging of
interconnecting cables in analyser shelter.

f) Interconnection cabling inside the analyser shelter

o)) All civil works like grouting, fixing etc and patch up work where vendor is likely to remove
the plaster and shall make holes in the walls, floor or ceiling.
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Checking of interconnections, hardware configuration, overall system functioning.
Leakage rate test.

Liaison with vendor's home office.

Field testing.

Commissioning of the complete analyser system.

Final acceptance testing.

10.4. System Check-outs:

a)

b)

c)

d)

Checking of all interconnections, configuration and overall system functioning.

Any discrepancy found during checking shall be brought to the notice of Engineer-in-
Charge.

All the check-outs shall be performed in the presence of Owner/ PMC authorised
representative. All headings shall be recorded on a suitable format and shall be
submitted for approval.

After system checking is completed, vendor shall connect back any terminal or tubing or
connection removed for loop checking.

All the equipment shall be checked thoroughly after its receipt at site. The tests, as a
minimum, shall include;

i) Visual and mechanical testing

i) Complete system configuration loading

iii) Calibration of all analysers, and other related equipment.

iv) Demonstration of all system functions.

V) Demonstration of all system diagnostics.

Vi) Checking of correct change of redundant devices.

vii) Demonstration of analyser accuracies, linearities, repeatabilities, response time
etc.

viii Demonstration of proper operation of system at specified voltage supply
specifications.

iX A leakage test shall be conducted on entire system. Maximum permissible

leakage rates shall not exceed 5% per hour of specified designed pressure.

11.0 TRAINING:

Vendor shall be responsible to train the Purchaser/Consultant personnel in the field for
maintenance of hardware and software. The outline of each course including the course contents
and the duration shall be forwarded by the vendor along with the offer.
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12.0 DOCUMENTATION:

Vendor shall furnish all the manuals, including for maintenance and operation, necessary to test,
operate and maintain etc the analysers and other related equipment, hardware and software.

13.0 ENGINEERING DRAWINGS:

13.1. Vendor shall provide a complete set of drawings covering each part of supply for
Purchaser/Consultant record. The vendor is required to include Purchaser's project number on
each of his drawing.

13.2. All field modifications shall be carefully recorded by the vendor's installation and commissioning
personnel and changes shall be incorporated into the final drawings.

14.0 FINAL ACCEPTANCE TEST:

The Owner will take over the system from the vendor after the final acceptance test, which is
defined as successful uninterrupted operation of the integrated system for three weeks with
desired accuracy and repeatability. Vendor's personnel shall be present during the test. Any
malfunctioning of the system components shall be replaced/repaired as required. Once the
system failure is detected, the acceptance test shall start all over again from the beginning.

15.0 TESTING AND CALIBRATION EQUIPMENT:

Vendor shall make available all consumables including calibration gas cylinders, instruments and
equipments necessary for testing, calibration, maintenance etc. as defined by the “scope of
work'. All instruments and equipments used for the above purpose shall be of standard make with
accuracy better than the accuracy expected from the calibrated/tested equipments and shall be
certified by National Physical Laboratory or other equivalent agencies.

16.0 SPARE PARTS:

Vendor shall quote separately for spare parts required for a two year period of operation for the
complete analyser system and the associated auxiliaries offered. Vendor shall enclose a list of
spare parts quoted along with the offer.

17.0 MAINTENANCE CONTRACT:

Vendor shall quote separately for maintenance contract after warranty period for two years as per
job requirements. The personnel deployed shall have thorough knowledge of the system and at
least two years of experience as maintenance of similar system.

18.0 PACKING AND SHIPPING INSTRUCTIONS:

18.1. All materials used for packing, wrapping, sealers, moisture resistant barriers and corrosion
preventers shall be of recognised brands and shall conform to the best standards in the areas for
the articles which are being packaged.

18.2. Workmanship shall be in accordance with best commercial practice with the requirement of

applicable specifications. There shall be no defects; imperfections or omissions which would tend
to impair the protection of the package as a whole.
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18.3. The package shall be suitable for storing in tropicalised climate as per specified ambient
conditions.

18.4. Shipment shall be thoroughly checked for completeness before final packing and shipment.
Vendor shall be fully responsible for any delay in installation or commissioning schedule because
of incomplete supply of equipment.
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1.0 GENERAL

1.1 Scope

1.1.1 This specification, together with the data sheets, covers the requirements for the complete
design, materials, nameplate marking, inspection, testing and shipping of process stream
analysers. This standard specification shall be applicable for all types of process stream
analysers irrespective of whether separate specifications are included or not included in this
specification.

1.1.2 The related standards referred to herein and mentioned below shall be of the latest editions prior

to the date of the purchaser's enquiry:

ANSI/ASME American National Standards Institute! American Society of Mechanical Engineers.

B 1.20.1 Pipe Threads. General Purpose (Inch)
B 16.5 Steel Pipe Flanges and Flanged Fittings. NPS 1'2 through NPS24.
B 16.20 Metallic Gaskets for Pipe Fittings, Ring Joints, Spiral wound
and Gasketed.
API American Petroleum Institute

Manual on Installation of Refining Instruments and Control System

RP 551 Process Measurement Instrumentation
RP 552 Transmission System

RP 554 Process Instrumentation and Control
RP 555 Process Analysers

ASTM693 Standard Practice for cleaning methods and cleanliness levels for material and equipment

used in oxygen-enriched environment.

ASTM 0764-92

Standard Practice for Validation of Process Stream Analysers.

EN 50020 Electrical Apparatus for potentially explosive atmospheres-Intrinsic safety i’

EN 10204 Inspection Documents for Metallic Products.

IEC-60079 Electrical Apparatus for Explosive Gas Atmosphere.

IEC-60529 Degree of Protection Provided by Enclosures. (IP Code)

IEC-61000-4 Electromagnetic Compatibility for Industrial Process Measurement
Equipment.

IEC-61285 Industrial Process Control Safety of Analyzer Houses.

1S-13947 Specification for Low Voltage Switchgear and Control gears.

1S-2148 Electrical Apparatus for Explosive Gas Atmosphere-Flameproof enclosures 'd’.
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NFPA 496 National Fire Protection Association

1.1.3 In the event of any conflict between this standard specification, job specification/data sheets,
statutory regulations, related standards, codes etc., the following order of priority shall govern:

a) Statutory Regulations

b) Data Sheets

c) Standard Specification

d) Codes and Standards

1.1.4 In addition to meeting the purchaser's specification in totality, vendor's extent of responsibility
shall include the following:

a) Purchaser's data sheet indicates the type of analyser and the minimum sample conditioning
system requirements. Vendor shall be responsible for the selection of proper analyser and design
of the sample conditioning system to analyse the component/components of interest within the
stated performance requirements.

b) Carry out complete application engineering of the process gas analyser so as to
achieve the desired analysis within stated performance requirements.

c) Provide all hardware and software, as necessary, to meet the functional requirements specified in
the purchaser's specifications.

d) Provide complete data to purchaser for successfully proving serial communication with
purchaser's host system i.e. DCS when specified in the job specification.

e) Purchaser's data sheets indicate the minimum requirements of material of construction for the
analyser and its sample conditioning system. Alternate superior material of construction shall
also be acceptable provided vendor assumes complete responsibility for all the parts of the
analyser system so as to be compatible with the process stream and surrounding atmosphere as
specified in purchaser's data sheet.

1.2 Bids

1.2.1 Vendor's quotation shall be strictly as per the bidding instruction to vendor attached with
the material requisition.

1.2.2 Whenever a detailed technical offer IS required, vendor's quotation shall include the following:

a) Compliance to the specifications.

b) A detailed specification sheet for each analyser, which shall provide information regarding type,
materials of construction, performance specification and accessories of analyser. The material
specification and units of measurement for various parts in vendor's specification sheets shall be
to the same standards as those indicated in purchaser's data sheets. All the relevant terminology
used in purchaser's data sheets and standard specifications shall be as per ISA RP 31.1.

c) A detailed drawing showing various components of sample conditioning system and piping/tubing

hook-up arrangement including sample return, vent, utilities in connection and requirement of
heat tracing (i.e electrical or steam tracing), as necessary.
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d) Sample transportation time calculations for the specified distance between sample point and
analyser indicating sample flow rate and the recommended size of the sampling tube.

e) Calibration gas cylinder calculations considering. six months of continuous operation with once a
week calibration. The calculation sheet shall indicate the rate of gas consumption and
specification of gases including composition, concentration, accuracy and shelf life of calibration
blend.

f) References gas cylinder calculations considering six months of continuous operation. The
calculation sheet shall indicate the rate of gas consumption and specifications of the reference
gas.

Q) Proven references for each offered model inline with clause 1.2.3 of this specification.

h) A copy of approval for intrinsically safe/flameproof enclosure, whenever specified, from local
statutory authority, as applicable, such as Petroleum and Explosives Safety Organisation/Chief
Controller of Explosives (CCE), Nagpur or Director general of Mines Safety (DGMS) in India,
along with:

i) Test certificate from recognised house CMRI/ERTL etc. for flameproof enclosure as per relevant
Indian Standard for all Indian manufactured equipments.

i) Certificate of conformity from agencies like CSA, BASEEFA, PTB, LCIE, FM, UL etc. for
compliance to ATEX directives or other equivalent standards for all equipments manufactured
outside India.

i) Utility requirements and their consumption i.e. instrument air, cooling water, steam etc. along with
their process conditions like flow, pressure and temperature.

)] Power consumption for each analyser and its accessories.

k) HVAC requirements i.e. heat load, humidity particulate/chemical filtration etc.

1) Deviations on technical requirements shall not be entertained. In case vendor has any valid
technical reason, they must include a list of deviations tag number wise, summing up all the
deviations from the purchaser's data sheets and other technical specifications along with the
technical reasons for each of these deviations.

m) Catalogues giving detailed technical specifications, model decoding details and other related
information for each type of analyser and accessories covered in the bid.

1.2.3 All items, as offered, shall be field proven and should have been operating satisfactorily
individually for a period of minimum 4000 hours on the bid due date for the similar analysis as
specified in the purchaser's data sheet. Items with proto-type design or items not meeting
provenness criteria specified above shall not be offered.

1.2.4 Whenever specified, vendor must furnish certified values of failure rates, probability of
failure on demand and test interval for the safety integrity level analysis.

1.2.5 All documentation submitted by the vendor including their quotation, catalogues, drawings,

installation, operation and maintenance manuals, etc shall be in English language only.
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1.2.6 Vendor shall also quote for the following: -

a)

b)

d)

f)

9)

Complete calibration kit consisting of calibration gas cylinders, pressure regulators, gauges,
cylinder gas piping manifolds and driers, (as required) etc. as a minimum, for each analyser. In
case of dual range analyser, separate calibration standards shall be provided for each range. For
the purpose of calculating requirement of zero and span calibration samples/gases, consider
calibration time of 30 minutes every week for each analyser for a period of six (6) months of
continuous operation.

Complete reference gas kit consisting of Reference gas cylinders, pressure regulators, gauges,
cylinder gas piping manifold and drier etc as a minimum separately for each analyser as
applicable. The reference gas cylinders shall be supplied for a period of six (6) months of
continuous operation.

Consumable spares for the duration of six months with list of items as per vendor
recommendations for each analyser system, unless otherwise specified in job specification.

Start up and commissioning spare parts for each analyser/analyser system as per vendor
recommendations. However this list of spare parts must include 5% or minimum one of each type
of following spare parts:

* Solenoid valve

e Pressure regulator

* Filters

e Temperature controller

* IRIUV Source (lamp)

* Peristaltic pump

e Set of fuses

e Set of o-rings

¢ Tubing and tube fittings (sizes smaller than 6 mm or y").

Additional spare parts, if required, during start-up and commissioning, even though not listed in
the list of start-up and commissioning spares, shall be supplied by the vendor without any
implication.

Any special instrument or tool needed for testing, calibration and maintenance of the analyser
such as spanner set (for tubes smaller than 6 mm or y™), non-magnetic tools, bubble rotameter
etc.

Training at vendor works and at site as specified in job specifications.

Two years operational and maintenance spares for each analyser and its accessories as per
vendor recommendations, which shall include spare parts like electronic modules, temperature
controller, power supply module, flow meter, solenoid valve, pressure regulator, local indicator,
tubes, fan assembly, sample cell, detector assembly, UV/IR source/lamps, set of o-rings, set of
fuses etc.
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1.3 Drawing and Data

1.3.1 Detailed drawing, data, catalogues and manuals required from the vendor are indicated by the
purchaser in the vendor data requirement sheet attached with the enquiry. The-required. number
of reproducible, prints, and soft copies shall be despatched to the address mentioned, adhering
to the time limits indicated.

1.3.2 Final documentation consisting of design data, installation, operation and maintenance manual
etc., submitted by the vendor after placement of purchase order shall include the following, as a
minimum;

a) Specification sheet for each analyser and its accessories.

b) Certified drawings for each analyser and its accessories, tag number wise, which shall provide
the following information:

i) Overall dimensions in millimetres.

i) Sampling system details identifying each component with make and model number, process
connection, utility connection, calibration sample/gas connection, heat tracing requirements,
sample vent and fast loop details etc.

The flow, pressure and temperature at interface and other appropriate location must be shown in
the sampling system drawing.

iii) Detailed interconnection drawing of each analyser identifying each component with terminal
number, cable type, cable size and cable entry details. The interface details shall be clearly
identified in the drawing.

iv) Grounding details.

V) Power supply distribution details.

c) Programming/configuration data for each analyser, as applicable.

d) Serial interface specification including its configurational data (addresses) for host
communication.

e) Power consumptions and utility requirements.

f) Calibration curves and calibration data for each analyser.

Q) Zero and span calibration gas specification including composition, shelf life time
and accuracy.

h) Copy of type test certificates.

i) Copy of the test certificates of all the tests indicated In clause 4.0 of this specification

)] Installation procedure for each analyser and their accessories.

k) Calibration and maintenance procedures including replacement of its parts/internals wherever

applicable.
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1.4 Definitions

1.4.1 The following definitions shall apply for analysers and their accessories:

a)

b)

d)

e)

f)

9)

h)

2.0

21

Transportation time

Transportation time is the time interval between a step change in the process fluid composition in
the process line and the initial analyser response (excluding analyser response time).

ResponseTime

The time interval between the initial response of the analyser and the time required for the
analyser output to reach a value of 90% of the final output value for a step change in sample
quality.

Time Constant

The analyser response to reach a value of 63% of the fmal output value for a step change in
sample quality is called the analyser time constant.

Repeatabilitv

Repeatability of a measurement is the band of values within which an analyser repeats its
measurement when the same sample is applied to it. The short termed repeatability is generally
determined by multiple readings of a sample during calibration and is usually true random error
over short period of time if external influences like pressure and temperature etc remain constant.
It is also defmed as the difference between two successive analyser results that would be
exceeded in the long run in only one (I) case in twenty (20) when a single analyser system is
operated on a flowing sample of uniform quality.

Sensitivity

The sensitivity of an analyser is a measure of an analyser's ability to detect a least change in
concentration of a measured component that is not masked by the background noise.

Accuracy

Accuracy of a measurement is the measure of how close the measured value is to the true value
of the sample. For all type of analysers, accuracy is primarily a function ofthe accuracy of the
standards used for calibration.

Analyser Rack

An .open analyser mounting structure with/without canopy used for mounting analysers, sample
handling system and their accessories individually or together in combination.

Analyser Cabinet

Small housing in which analysers are installed individually or grouped together. Maintenance is
performed from outside the cabinet with door (s) open.

DESIGN AND CONSTRUCTION

Analyser Regnirements
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211

212

2.13

214

2.15

2.1.6

217

2.1.8

2.19

The type of analyser and its measuring principle is specified in the purchaser's data sheet.
Accessories and equipments as required to make online analysis complete are also specified in
the data sheet. In general, the scope shall include the following:

Sample probe and sampling system, as applicable

Analyser complete with all hardware and software consisting of detector, transmitter and
associated equipments.

Fast loop and Sample return system, as applicable
Calibration and maintenance equipment.
Gas cylinders for zero and span calibration.

Unless otherwise specified the scope shall also include supply of all interconnecting tubing,
piping, fittings, heat tracing equipment etc., excluding sample return piping from analyser battery
limit to sample return header.

In-situ analysers when specified may not include items 2. 1.1(a) and (c)

Analysers and its related equipments directly connected to process line and In-situ analysers
shall be capable of withstanding line pressure and temperature conditions specified in the
purchaser's data sheet.

The analyser design and design of sample handling system shall be such that components or
any sub-assembly that requires removal shall be possible without any need to disassemble any
other component. Such components shall include items like stream selector valves, filters,
pressure regulators, flow-indicator, detector, electronic modules etc.

Analyser shall be microprocessor based with state-of-the-art technology and shall be capable of
being configured from analyser front panel locally using built-in keyboard. When specified, it shall
also be possible to configure the analyser from remote through a separate terminal.

The configuration related data of the analyser including set range shall be stored in a nonvolatile
memory such that this data remains unaffected by power fluctuations or power off condition. In
case vendor's standard product stores configuration data in battery backed RAM, analyser shall
have facility to provide battery drain alarm as diagnostic maintenance message.

The span of the analyser shall be field adjustable from the analyser front without opening the
analyser enclosure. In case, separate device is required to make such a change, the same shall
be included, by vendor in their scope of supply.

Analyser shall run diagnostic subroutines on continuous basis and shall be able to provide
diagnostic alarms related to analyser optics, detector and electronics, as and when any
failure/malfunction is detected.

Analyser shall have an integral output meter with digital readout in engineering units.

All interconnecting wiring shall be colour coded/numbered and terminal blocks be clearly
identified.

2.1.10 The analyser shall be capable of providing the following outputs:
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a) Isolated 4-20 rnA DC current output for each analysed component. Smart or field bus output shall
be provided when specifically indicated in the purchaser's data sheet.

b) RS485 serial output with MODBUS (RTU) protocol, whenever serial output is specifically
indicated in the purchaser's data sheet. The serial output signal shall contain analyser data of
component of interest and diagnostic alarms, as a minimum.

c) SPDTcontact outputs for various diagnostic alarms (as applicable) such as:
i) High or low set point alarm as measurement

ii) analyser failure

iii) low sample flow

iv) temperature control failure

V) purge failure

Any other alarm contact, either specifically indicated in purchaser's data sheet or available as
standard with the analyser, shall also be provided.

Unless specified otherwise, all contacts shall be normally closed type (contact open in alarm) and
shall be rated for 110VAC 5 Amperes.

2.1.11 The design of analyser system shall be in compliance with the electromagnetic compatibility
requirements as per IEC-61000-4-X.

2.1.12 Material of Construction

21121

2.1.12.2

Unless otherwise specified, the material of construction of all components wetted by the
sample shall be SS316, as a minimum. Vendor must ensure the compatibility of material
of each component with the process fluid.

Material of all soft parts like diaphragms and o-rings shall be of PTFE. Other vendor
standard materials can also be acceptable provided these are compatible with the
specified process condition.

2.1.12.3 The material of construction of all non-wetted parts shall be as per manufacturer's standard.

However non-metallic materials for casings, enclosures and instrument covers shall be avoided.

2.1.13 Power Supply

2.1.131

2.1.13.2

2.1.13.3

Unless indicated otherwise, the analyser including the sample handling system shall
operate at 110V 50Hz power supply.

The analyser performance shall be within the specified limits when the supply voltage
varies by + 10% of specified value and supply frequency varies by +3 Hz of specified
value.

Electrical tracing when specified, shall operate at 230V 50 Hz supply. 230V 50Hz power
supply shall also be used for analyser cabinet/panel lighting and air conditioning unit,
when specified.

2.1.14.1 Unless otherwise specified, the following shall govern;
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a) Threaded connections shall be NPT to ANSIIASMEB 1.20.1.
b) Flanged connection shall be as per ANSIIASME B16.5.

c) Flange face finish shall be serrated concentric to clauses 6.4.4.1, 6.4.4.2, and 6.4.4.3 of
ANSIIASMEB 16.5. The face finish shall be as follows:

125AARH : 125 to 250 AARH
63AARH : 32 to 63 AARH

d) Ring type joint flanges shall have octagonal grooves as per ANSIIASTMBI6.20.
2.1.14.2 End connection of sizes 6 mmor below shall be suitably protected against damage.

2.1.14.3 All end connections shall be clearly identified by attaching labels or stainless steel plate of
suitable size.

2.1.15 Enclosure Type
2.1.151 Analyser enclosures and related accessories shall be suitable for the electrical area

classification indicated in purchaser's data sheets. Unless otherwise specified, the
enclosures shall comply to the following standards:

Weather proof housing : IP 55 as per IEC-60529 / 1S-13947
Flame proof housing : Flame proofEx (d) as per IEC-60079 / 1S-2148
Purged Enclosure : NFPA 496

Flameproof and purged equipment shall also be made weatherproof.

2.1.15.2 In addition to meeting weatherproof requirements specified in clause 2.1.15.1 of this
specification, intrinsically safe analysers shall meet the requirements specified in EN 50020 and
shall be certified for the area classification specified in the purchaser's data sheet.

2.1.15.3 Analyser where air/nitrogen purge is provided, purge shall be as per NFPA 496 Type X.
Analyser power shall cut off in case of purge failure. Purge failure alarm shall be provided for
purchaser use.

2.1.154 Separate cable entries shall be available in the analyser/enclosure for power and signal
cable. Unless otherwise specified, following shall apply:

a) Cable entry and terminal size for power cable shaH be infonned during detail engineering.
Explosion proof 3 way junction box with cable glands shall be supplied, if required.

b) Cable entry for Serial cable/signal cables (Signal output) shaH be 1'2" NPT (F).
c} Cable entry for multi-pair signal cables (Multiple output) shaH be 1\1,"NPT (F).
2.1.15.5 All enclosure entries including sample, utilities, cables etc. shall be clearly identified by

attaching label or stainless steel plate of suitable size.

2.2 Sample Handling System
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2.25

2.2.6

The sample handling system shall consist of primary sample conditioning near sample take off
point, sample transportation line, secondary sample conditioning near the analyser, sample
return, sample/analyser vent and sample drain/recovering system, as applicable. The primary
sample-conditioning unit shall be a fabricated assembly and shall be mounted on a stainless
steel plate suitable for surface mounting.

Secondary sample conditioning shall also be a fabricated assembly and shall be either

mounted on a stainless steel plate or within an enclosed cabinetlbox with a viewing window. In
case the temperature is required to be maintained at primary and secondary sample conditioning,
both these conditioning units shall be installed in the heated box/cabinet.

Process Stream sampling shall be continuous and analyser shall be located as near as possible
to the sample take-off point. Where the analyser is located away from the sample take-off point,
vendor shall design the sample fast loop (bypass loop) as part of sampling system. Design shall
ensure that the sample drawn is true representative of the process stream to be analysed.

In general, sampling systems shall be designed and constructed in accordance with API-RP555.
The design of sample handling system shall consider the following factors, as a minimum:

a) The pressure-temperature conditions required for the analyser.

b) Interfering components in the process sample.

c) Normal and abnormal sample compositions.

d) Sample return pressure-temperature conditions.

e) Fouling sample conditions e.g. polymer formation or presence of solids etc.
f) Transportation time requirements.

o)) Utilities available and their process conditions.

Unless otherwise specified, material of all components wetted by sample shall be suitable for the
process fluid and sample process conditions specified in the purchaser's data sheet. The material
of construction for all wetted parts shall be, 316 SS, as a minimum.

Sampling system shall include all elements as necessitated by the process conditions indicated
in the purchaser's data sheets, to make the sample suitable for the analysis. This shall include
but not limited to filters (coarse and fine), pressure regulators, relief valves, flow indicators, flow
controllers, temperature indicators, scrubbers, heaters, coolers, dryers, sample pumps, aspirators
etc.

Each sampling system element shall be capable of being removed without disassembling the
entire system.

Sample probe shall be provided by the vendor to obtain representative sample from the line. The
sample probe shall be inserted in the pipe through a line isolation valve (ball or gate valve), which
shall be part of vendor's scope of supply. The probe design shall ensure the following:

a) On-line removal and insertion of the probe with non-fly-off design
b) Unless otherwise specified, end connection for installation in the line shall be 1 1/2”
flanged with type and rating as specified in purchaser's data sheet. The line isolation

valve shall also be of the same size and rating as probe end connection.

c) The probe diameter shall be such that it can be easily inserted or removed through the
line isolation valve when in fully open condition.

d) The length of the probe shall be selected considering its insertion upto the middle of the
pipe. For the purpose of calculating probe length, consider nozzle length as 200 mm.
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2.2.7 Sampling system shall include a sample block valve on all process sample line. The block valve

shall be provided meeting the following requirements:

a) The block valve shall be located immediately after the sample probe.

b) Where purchaser's data sheet do not indicate the requirement of sample probe, the block
valve shall be provided in the sample line as a part of primary sample

conditioning unit.

C) The size of the sample block valve shall be as per the sample line size while the
rating shall be as specified in the purchaser's data sheet.

2.2.8 The size of the sample tubing shall be decided by the vendor considering:

a) The distance between sample take off and analyser specified in purchaser's data
sheet.

d) The specified sample transportation time.

e) Pressure at the sample take off point.

Where no transportation time is specified in the purchaser's data sheets, vendor shall consider
the sample transportation time as 60 seconds.

2.2.9 Where sample is required to be transported in hot condition, sample shall be drawn using pre-
fabricated heated tubes. The heated medium shall be either stearn or electric power asspecified
in purchaser's data sheet.

Heating shall be controlled such that the sample temperature is maintained typically around
+200e above the sample dew point.

2.2.10 When fast loop is specified or recommended by vendor, vendor shall provide flow meter for
sample bypass flow. Sample return line to process shall be provided with isolation valve and
check valve. Vendor shall ensure that return pressure of the sample shall be higher than the
pressure of the process return point specified in purchaser's data sheet.

2.2.11 Sampling system shall include provision for connecting calibration sample/gases in auto or in
manual configuration as specified in purchaser's data sheet. When no specific requirement is
indicated, the provision shall be made for manual configuration only.

2.2.12 In case of multi stream analyser, the sample handling system shall utilize double block and bleed
configuration to prevent cross-contamination of samples. All stream selection valves shall have
bubble tight shut off. The block valves shall be fail-close type while bleed valve shall be fail-open

type.

2.2.13 Filters shall always be provided in dual configuration. It shall be possible to replace the filter
without upsetting the operation of the analyser.

2.2.14 The sampling system shall be designed to consider plugging of sample lines under following
conditions, if applicable:

a) Failure ofheat tracing

b) Failure of sample pump

C) Failure of instrument air, particularly when sample dilution technique is adopted for
sample.

d) Upset of short up conditions, if excessive solids/solid particles are expected under these
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operating conditions.

2.2.15 Unless specified otherwise, sample lines used for carrying samples for more than one analyser
shall be provided with sample pumps in dual configuration. It shall be possible to remove or insert
the pump without upsetting the sampling system.

2.2.16 A suitable restriction orifice shall be provided in each sample line to limit the sample flow
exceeding thrice the normal flow in the event of tube rupture or opening of tube down the line.

2.2.17 Whenever auto-calibration requirement is specified in the purchaser's data sheet, it shall be
possible to initiate auto calibration cycle at preset time interval defined by user either manually
via the analyser keyboard or remotely through an external contact.

The sample handling system shall be designed to include all hardware and/or software to meet
this requirement. The analysed component concentration output shall remain at the last good
measured value during auto calibration cycle.

2.2.18 Analyser rack and cabinet

a) Whenever specified in the purchaser's data sheet, the analyser shall be supplied in pre-
assembled, pre-tubed and pre-wired condition complete with sample handling system. The
primary sample conditioning unit i.e. conditioning at sample tap off point shall be supplied
separately.

b) When open rack mounted installation is specified in purchaser's data sheet, the analyser
and sample handling system shall be supplied installed in an open rack with canopy to protect
the analyser from direct sunlight and rain. The open rack shall be fabricated using channels/pipes
of suitable size. The material of construction shall be stainless steel. The canopy shall also be
fabricated out of SS plate of 1.2mm thick.

C) Whenever closed cubical mounted installation is specifically indicated in the purchaser's
data sheets, analyser and sample handling system shall be supplied preinstlllled in tree.tanding
closed analyser cabinet:-The-analyser-cabinet-shall-be suitable for outdoor installation and shall
be provided with a key lock.

Cabinet shall be fabricated out of 2.0mmSS sheet reinforced with angles of suitable sizes.
Fittings and hinges shall be of stainless steel. Anchor bolts required for installation of cabinet
shall also be supplied by vendor.

A power isolation switch with suitable circuit breaker or fuse shall be provided for the incoming
power supply.

All items including analyser installed within the cabinet shall be suitable for the maximum
possible temperature likely to be attained within the cabinet (i.e. with all items fully powered-on
within the cabinet) and area classification specified in the purchaser's data sheet.

Heating/cooling of analyser cabinet shall be provided either when purchaser's data sheet specify
the requirement of heating and/or cooling or recommended by the analyser manufacturer or
found necessary by the manufacturer to meet following requirements:

i) The temperature induced measurement error exceeds + 1% of full scale in the worst
temperature conditions.
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ii) The maximum allowable ambient temperature condition of any component within the

cabinet exceeds its limits.

Whenever cooling is specified or found necessary, vendor may select one of the following cooling
methodologies, unless specifically indicated otherwise:

a) Cabinet mounted air conditioner certified for the specified area classification.

b) Vortex cooler with compressed air system and air dryer of suitable size and capacity. No
separate instrument air shall be provided by purchaser for vortex cooler.

c) The maximum height of rack/cabinet shall be limited to 2100 mm. Cabinet shall be
suitable for side and bottom cable entry.

d) Power supply cable entry and terminal size shall be as defined during detail engineering
by purchaser.

2.3 Infra-Red/Ultra-Violet (IRIUV) Analysers
2.3.1 IR/UV analyser shall preferably be non-dispersive type.

2.3.2 Analyser cell length shall be selected as per specified analyser component range. In case of dual
range analysers, the selected cell length shall be suitable for both the ranges.

2.3.3 The analyser cell material and window material shall be suitable for the specified process
condition. Unless otherwise specified or required otherwise by pressure-temperature conditions,
the o-ring material shall be Teflon.

2.3.4 The analyser design shall be such that it is insensitive to source fluctuations or degradation or
partial cloudiness of cell window.

2.3.5 Special filters shall be offered to minimise the interference of background components, which are
of least interest in process stream.

2.3.6 Unless otherwise specified, analyser shall meet the following performance requirements:

Repeatability : + 1% of full scale
Zero drift : * 1% full scale per 24 hours.
Response Time : 5 seconds for 90% of final reading

2.4 Thermal Conductivity Analyser

2.4.1 Thermal conductivity analyser shall be suitable for measuring hydrogen/hydrocarbon in
binary gas mixture or in a multi component gas mixture.

2.4.2 Analyser shall have precise temperature controller which shall be able to maintain temperature
within £ 0.1°C to ensure stable detector operation.

2.4.3 Analyser cell shall have flowing reference gas or sealed in (non-flowing) reference as per
manufacturer's standard product.
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2.4.4 The analyser sensor cell material shall be suitable for the specified process conditions, unless
otherwise specified or required by temperature condition, o-ring material shall be PTFE.

2.4.5 Performance specification

Unless otherwise specified, Analyser shall meet the following performance specifications:

Accuracy : + 1%of FSR
Repeatability : *+ 1% of FSR in 24 hours
Response time : Maximum 20 seconds for 90% response

2.5 Moisture Analyser

2.5.1 The requirements of moisture analyser for corrosive as well as non-corrosive for application are
specified in' this clause. Vendor shall offer the type of analyser as specified in the purchaser's
data sheet.

Whenever, the type of analyser is not indicated in the purchaser's data sheet, vendor shall select
the type of moisture analyser as per the specified process conditions

2.5.2 Moisture analyzer for non-corrosive application.

2.5.2.1 The probe shall be in-line mounted (i.e. shall be located at the point of measurement) in
general and shall not be damaged by severe shock and line abrasion conditions.

2.5.2.2 The pressure and temperature rating of the probe shall be suitable for the process condition
specified in the data sheet.

2.5.2.3 When mounted remote, the probe shall be installed in a sample cell. The end connections of
sample cell shall be flanged with ANSI rating as specified in the purchaser's data sheets.

2.5.2.4 Unless otherwise specified or found necessary by vendor, no sample handling system shall be
required. However, whenever the sample handling system is specified, the design shall ensure
the integrity of sample i.e. moisture contents integrity shall be maintained.

2.5.2.5 The probe shall have Aluminum oxide moisture sensor. Alternate type moisture probe shall also
be acceptable, if this meets the performance requirements specified in the purchaser's data
sheet.

2.5.2.6 Each probe shall be supplied as pre-calibrated and shall be supplied with its own calibration
curve. The calibration shall be valid for a period of minimum six (6) months from the date of
supply, as a minimum

2.5.2.7 Performance specification.

The moisture probe shall meet the following requirements as a minimum:

Accuracy : +2°C within a range of 60°C to 65°C (Dew point)
+ 3°C within a range of--66°C to -110°C
Repeatability : + 0.5°C in range of 60°C to 65°C
+ 1.0°C in range of-60°C to -110°C
Life time : One year
Time Constant: 5 seconds for 63% of steady state value.
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2.5.3 Moisture analyser for corrosive application

2.5.3.1The moisture probe shall be hygroscopic ally sensitized quartz crystal or equivalent suitable for
the specified process samples containing unsaturated hydrocarbon, chlorides, oils etc

2.5.3.2 Sample shall be conditioned in a sample handling system which shall include
filters, condensate trap, dryer, pressure regulator (with or without heating as required) etc.,
however the design shall ensure that moisture integrity is maintained by the sample handling
system.

2.5.3.3The system shall incorporate a dried reference gas cycle after each sample gas measurement in
order to strip volatile contaminants from the detector during reference gas cycle.

2.5.3.4In order to ensure accuracy and reliability of the moisture analyser, the system shall
incorporate a moisture generator, consisting of temperature controlled water reservoir and a
permeation tube. The moisture generator shall generate a known moisture sample against which
calibration of the analyser can be verified.

2.5.3.5 Performance Specification

The moisture probe shall meet the following performance requirements, as a minimum:

Accuracy : + 5% of reading
Repeatability : + 1% of reading
Response time : max. 60 seconds for 90 % of steady state value

2.5.4 Analyser Monitor/Controller
2.5.4.1 The analyser monitor/controller shall be microprocessor based and shall be programmable type.

2.5.4.2 The monitor/controller shall be remote mounted type with built-in display with keyboard for data
display. The cable between analyser and monitor/controller shall be supplied by the vendor.

2.5.4.3 The monitor/controller shall be able to provide sequential display for various parameters
and shall be selectable from the display keyboard.

2.6 Oxygen Analyser

2.6.1 The type of oxygen analyser shall be offered as specified in the purchaser's data sheet.
Where purchaser's data sheet does not specify the type of oxygen analyser, vendor shall
select the type meeting all functional and performance requirements indicated in purchaser’s data
sheets.

2.6.2 The analyser design shall ensure that the analysis is not affected by other sample
constituents present in the sample.

2.6.3 Paramagnetic Type Oxygen Analyser

2.6.3.1 Unless otherwise specified, the paramagnetic type of oxygen analyser shall have magneto
dynamic type measuring cell.

2.6.3.2. The analyser shall either have integral or split transducer unit containing the measuring
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cell and control unit containing the analyser electronics. The control unit facia shall have
withLCD/LED display.

2.6.3.3 Whenever the control unit is remote mounted, cable between control unit and measuring

Cell shall be supplied by vendor.

2.6.3.4 Whenever paramagnetic type analyser is specified for pressurized or variable pressure

application, the offered analyser shall have required pressure compensation to ensure that the
measurement is not affected by changes in sample pressure and sample vent pressure.

The analyser design shall be such that the measurement shall not be affected by changes in
ambient temperature and sample flow rate.

2.6.3.5 Paramagnetic analyser shall meet the following performance characteristics as a

minimum:

Accuracy : +1% of full scale.
Repeatability : +0.5% of full scale.
Response time : 6 seconds for 90% response

2.6.4 Electrochemical (Electrolytic) Type Oxygen Analyser.

2.6.4.1 The electrochemical type of oxygen analyser shall have either aqueous or non-aqueous

a)

b)

measuring cell and shall meet the following requirement;

The analyser shall be self or auto-calibrating type. The calibration cycle shall be
initiated either after a pre-defined time or whenever analyser senses excessive
drop/drift in the output.

Analyser shall provide a suitable alarm for excessive drift. This information may be available as
part of HART output signal.

2.6.4.2 In case, in those analysers where cell need to be replaced after the depletion of electrolyte, the

analyser shall, in addition, meet the following requirements;

a) The electro-chemical cell shall be easily replaceable.

b) The analyser shall provide a warning for maintenance i.e. expiration of sensor well in
advance (Typically 2 weeks). In addition analyser shall also provide an alarm in case
output drops below the minimum reliable calibration level.

c) One spare cell shall be supplied as part of consumable spare.

2.6.4.3The analyser shall have integral electronics with built in LCDILED display. Electrochemical

analyser shall meet the following performance characteristics as a minimum:

Accuracy : +1% of full scale.
Repeatability : +1% of full scale.
Response time : Less than 15 seconds for 90% response
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2.6.5 Zirconia Type Oxygen Analyser

2.6.5.1 The Zirconia type oxygen analyser shall be either in-situ type or extractive type as specified in
the purchaser's data sheet.

2.6.5.2 In case of in, situ type of analyser, vendor shall ensure that the analyser as offered is suitable for
the pressure-temperature specified in the data sheet and the measurement shall not be effected
by changes in sample pressure and flow rate. In case of variable pressure application, vendor
shall ensure that offered analyser has the provision for pressure  compensation and/or pressure
balancing arrangement.

2.6.5.3 Zirconia type of oxygen analyser shall be provided with auto-calibration facility to take care of
zero-drift of cell.

2.6.5.4 The zirconia analyser shall consist of the following sub-assemblies;
2.6.5.4.1 Sensor Assembly

a) The sensor assembly shall consist of the measuring cell, heater assembly,
temperature sensor and connections for reference and calibration gases.

b) The measuring cell shall be a zirconia sensor specific for oxygen measurement.
c) The sensor shall be suitable for operating sample temperature up to 700°C.
2.6.5.4.2 Control Electronics
a) The control electronics shall have capability to execute all required controls,
indications, temperature control for normal operation and output signals as specified in

purchaser's data sheet.

b) Sensor temperature shall be maintained through temperature controller.
Temperature sensor shall preferably be ISA type K thermocouple.

c) Temperature controller shall cut-off power to heater in case of thermocouple burns out.

d) Control electronics shall preferably be remote mounted type. Cable between control
electronics and sensor assembly shall be supplied by vendor.

2.6.5.4.3 Reference Gas Control
Reference gas shall be flow and pressure controlled. Flow shall be controlled by rotameter With
needle valve while pressure shall be controlled by self-actuated pressure control valve provided
with pressure gauge.

2.6.5.5 Zirconia type oxygen analyzer shall meet the following performance characteristics as a

minimum:

Accuracy : + 2% of measured value.

Repeatability : + 1.0.% of full scale.

Response time : Less than 10 seconds for 90% response.
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2.7 Calibration Gas and Reference Gas Cylinders
2.7.1 Each analyser shall be supplied with following gases with stainless steel or Aluminum Cylinders:
a) Reference gas dual cylinder with manifold where required. The reference gas
system shall be dedicated one for each analysers, where required along with
automatic switchover to standby cylinder when the first cylinder is exhausted.

b) Certified calibration gases. In case of dual range of measurement, separate
calibration gas for each range shall be provided.

2.7.2 Each of the gas cylinders shall be provided with two stage pressure regulator. Manifold shall be
provided for reference gas with dual cylinder configuration.

2.7.3 All gas cylinders shall be located near the analyser and shall be supplied with gas cylinder rack
with free standing support.

2.7.4 In case the calibration gas deteriorates or depletes with time, vendor may either supply
calibration gas cylinders with deferred delivery or supply alternate devices for preparing
calibration blend.

3.0 NAMEPLATE

3.1 Each analyser and its accessory shall have a stainless steel nameplate firmly attached to it at a

visible place, furnishing the following information as applicable:

4.0

4.1

a) Tag number as per purchaser's data sheets.

b) Manufacturer's serial number and model number.

C) Manufacturer's name/trade mark.

d) Component being analysed and its range.

e) Area classification in which the equipment can be used.
f) Power supply requirements.

Q) Analyser Outputs

INSPECTION AND TESTING

Unless otherwise specified, purchaser reserves the right to test and inspect all the items at the
vendor's works in line with the inspection test plan for process stream analysers. Vendor shall
provide necessary facilities, utilities, competent manpower and consumables required for
carrying out the inspection.
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4.2 Vendor shall submit the following test certificates and test reports for purchaser's review for each
of the analyser:
a) Dimensional verification certificate for each analyser.
b) Material test report as per clause 2.2 of EN 10204 for all wetted part
c) Manufacturer's test reports as per clause 3.IB of EN 10204 for various bought out
components.
d) Leak test report for complete analyser system including sample handling system
using Nitrogen or instrument air at 1.5 times the maximum working pressure.
e) Calibration report for each analyser as per clause 4.3 of this specification.
f) Repeatability test for each analyser as per clause 4.4 of this specification.
Q) Power supply variation check.
h) Test certificates for zero, span, carrier and fuel gases as applicable.
i) Certificates from statutory body for flameproof/intrinsic safety and weatherproof
enclosures as applicable.
4.3 Analyser Calibration
4.3.1 Analyser along with sample handling system shall be calibrated using zero and span
calibration gas samples in the following sequence:
a) Check/adjust zero by connecting zero gas and span by connecting span gas.
b) Check again zero by connecting zero gas after (a) above. Also repeat span gas check.
c) If either or both zero and span are adjusted in step (b), repeat (b) again to verify the
calibration until no further adjustments are made in zero and span.
4.4 Repeatability Testing
4.4.1 Repeatability of the analyser shall be checked by connecting either span gas (if it is
approximately 70% of analyser span) or any other gas sample on continuous basis for the
following time period.
a) 24 hours by manufacturer and report to be submitted for review.
b) 8 hours during witness inspection.
4.5 Witness Inspection
4.5.1 All the analysers shall be offered for pre-dispatch inspection by the purchaser at vendor

works. Following tests/ checks shall be carried out on each analyser as a minimum:

a) Physical dimensional verification and workmanship.

b) Bill of material check for each analyser system including sample handling system
c) Leakage testing of complete system using nitrogen or instrument air.

d) Calibration check as per clause 4.3 above.

e) Repeatability check as per clause 4.4.

f) Power supply variation check. Analyser must function satisfactorily on specified
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4.5.2

5.0

51

5.2

6.0

6.1

6.2

variation of power supply voltage.
Q) Review of all test certificates and test reports indicated in clause 4.2 above.

In the event when the witness inspection is not carried out by purchaser, the tests shall any way
be completed by the vendor and documents for same shall be submitted to purchaser for
scrutiny.

SHIPPING

All threaded and flanged openings shall be suitably covered to prevent entry of foreign material.

Each major part shall be sealed in thick plastic bag. Suitable moisture absorbent shall be
provided for electronic components.

REJECTION

Vendor shall prepare their offer strictly as per clause 1.2 of this specification and shall attach only
those documents, which are specifically indicated in the material requisition.

Any offer not conforming to the above requirements, shall be summarily rejected.
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S. No. | Tag No Analyzer ZERO gas SPAN gas Fuel/Carreir
Type cylinder with | cylinder with | gas cylinder

regulator regulator with regulator
pressure pressure pressure
gauges and gauges and gauges and
relief valve relief valve relief valve

1. Note 1 Note 1 * *

2. * *

3. * *

4. * *

Note 1: Vendor to Provide the Tag and Analyzer type

1

Vendor shall supply calibration sample cylinders for zero and span calibration for each analyse

Quantity of total cylinders for each analyser shall be calculated by vendor with following basis:-

a)

b)

c)

e)

Calibration gases are required for six months of normal operation.

These calibration gas cylinders for six-month operation shall be supplied in two sets. One set
these cylinders shall be connected to the analyser and another set of cylinders shall be kept i

store.

Calibration gas accuracy shall be adequate to demonstrate the repeatability of the analysers.

Calibration / Zero gas quantity shall be calculated based on a frequency of one calibration i

fortnight interval as a minimum.

Calibration gas cylinders shall be preferably of SS316 material. Aluminium gas cylinders are

all: acceptable in place of SS316.

* - Vendor to offer total no. of cylinders accordingly and Indicate the same in the offer.

[ ] DEVIATION
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UTILITY COMSUMPTION

1.0 Power Consumption:

(A) 415 VAC, 50Hz (For Air-conditioning, panel lighting, electrical heat

S. No. ltem Maximum Power In Rush Current
Consumption
Unit Total Ampere Duration
Consumption | Consumption

1. Note 2

2. Note 2

(C) 110 VAC +/- 10 %, 50Hz +/-3%, UPS (for Analyser and its sample handling system)

S. No. ltem Maximum Power In Rush Current
Consumption
Unit Total Ampere Duration
Consumption | Consumption

1. Note 2

2. Note 2

2 Instrument Air:

S. No. ltem Normal (Nm3/hr) Maximum (Nm3/hr)

1. Note 2

2. Note 2

Note: 1. All utilities shall be made available to vendor at a single point near the cabinet for the

Note 2 : Vendor to Provide the Tag

FORM NO: 02-0000-0021F2 REV3

Analyser system, further distribution or conversion if required shall be in Vendor scope. Vendor
shall ensure the matching connection to the purchaser provided header connections.
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1.0 GENERAL

1.1. Scope

This specification, defines the minimum requirements for design, construction and testing of mass-
spectrometer analyzer..

1.2. Codes, Standards and Reference Documentation

All primary flow elements shall comply with the latest edition of following codes and
standard, where applicable:

ASME/ANSIB-1-:20:1-(19837R-199-2- threads, pipe threads, general purpose (INCH)

ASMEIANSI B 16.5 (1996/ADD.A 1992) Pipe flanges and flanged fitting, steel nickel
alloy _and other special alloy.

API RP555 Ed.2 (Nov. 2001) Process analyzer.

IEC 60529 (1989) Classification of degrees of protection provided
by enclosures (IP Code)

IEC 79.00 to 79.09, 79.11, 79.15, 79.18 Electrical apparatus for explosive gas
atmospheres. Part 0+18.

CENELEC EN 50014 (1993) Electrical apparatus for potentially explosive
atmosphere. General requirements.

CENELEC50016 (1995) Electrical apparatus for potentially explosive
atmosphere. Pressurized apparatus "p".

CENELECEN 50018 (1994) Electrical apparatus for potentially explosive

(with amendment 1 & 2) atmosphere Flame
proof enclosure

“dll.

CENELECEN 50019 (1977) Electrical apparatus for explosive atmosphere
safety apparatus "e".

CENELECEN 50020 (1994) Electrical apparatus for explosive atmosphere
safety "i"

In the event of conflict between the provision of the documents listed above and the requirements
of this specification, the more stringent interpretation shall apply unless approved otherwise in
writing.

1.3. Available utilities
1.3.1. Process

For process utilities see General Conditions document.

1.3.2. Power supply
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The power supply system shall be designed In accordance with type of instruments reliability of
the mains supply, type of plant and relevant safety requirements to be met in case of mains
failure. The electrical power supply for the analyzer systems and associated accessories shall
be 110 V AC - 50Hz from uninterruptible power supply (supplied by other). 24 VDC is to be
derived by Vendor.

2.0 SAMPLING SYSTEMS DESIGN CRITERIA

This section provides general guidelines to be strictly followed by sampling system
Manufacturer unless the application requires different approach for process and/or
technical reasons. Sampling system shall be engineered to obtain analyzer maximum
performances in terms of accuracy, repeatability and availability. Sampling systems shall
be provided by analyzer Manufacturer that shall be fully responsible of sampling system
design.

2.1. General requirements

The following are general requirements that, together with good engineering practice have
to apply by sampling system Manufacturer. Any other implementation considered
necessary to assure good system working shall be provided.

2.1.1. Sampling systems materials

As minimum all metal parts in contact with process sample shall be AISI 316. If the
application should require different materials (e.g. monel, hastelloy or other), it shall be
notified to PDIL/ . Copper, silver, mercury and their alloys must be avoided for components
in contact with process fluids. No plastic composition, fiber or paper are permitted as piping
or valving. All components shall be resistant to process fluids and to the plant atmosphere

2.1.2. Components selection
Sampling system components shall be selected according to PDIL/ OWNER approved sub-
vendor list. Components sizing shall reflect sampling line size to avoid time lag and/or delta
P increasing due to components size reduction (i.e. for /2" OD lines, the size of valves,
flowmeters, etc shall be '2”).

The following requirements shall be considered for components selection:

a. Compression fittings

Double ferrule compression fittings must be utilized.

b. Pressure requlators

Pressure regulators shall be supplied according to the following requirements:
* Type: diaphragm type, single stage as standard (two stages pressure
regulator shall be provided for high pressure system)
* Body material: AISI 316
 Connections: 1/4" NPT-F on inlet and outlet.

Pressure regulators shall be provided for all sample lines to regulate the
pressure even if the analyzer maximum inlet pressure rating is higher than
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process sample pressure.

c. Pressure safety valves

Pressure safety valves shall be supplied according to the following requirements:

* Type: Spring activated
* Body material: AISI316
» Connections: 1/4" or 1/2" NPT-F on inlet and discharge.

Relief valves shall be provided where following indicated to protect conditioning
system components and analyzer:

» Downstream pressure regulators
» Downstream pumps / compressors discharge

d. Pressure gauges
Pressure shall be supplied according to the following requirements:-
* Element type: bourdon
» Case material: stainless steel
* Dial dimensions: 50 mm or 2-1/2"
» Connection: 1/4" NPTM on bottom.
Pressure gauges shall be provided where following indicated:
» After pressure reduction
*  On pumps / compressors suction
*  On pumps / compressors discharge

* On samples having pressure above/below atmospheric.

e. Temperature gauges

Temperature gauges shall be supplied according to the following requirements:

* Element type: bi-metallic

» Case material: stainless steel

* Dial dimensions: 50 mm or 2-1/2"

» Connection: 1/4" NPTM on bottom.

Temperature gauges shall be provided where following Indicated:

* After cooling
* On samples having temperature above ambient.

f. Flow meters

Variable area flowmeters shall be provided. Flowmeters range shall be calculated to obtain
the required time lag; flowmeters shall be sized for normal flowrates from 50% to 70% of
selected range. Float material shall be selected according to process fluid and service.
Meter factor and design Specific Gravity shall be stated on flowmeter nameplate.
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The following shall be considered for flow meters selection:

* Glass tube meters shall be provided for low flow applications where
sample does not exceed 2 bar g. and/or 70 "C.

Glass tube meters shall be suitable for at least 1.5 times the maximum operating pressure
of the related system and shall be provided with 5 mm thick polycarbonate screens for
personnel protection.

* Metal tube flow meters shall be provided for each one of the following
conditions:
i) high flow applications or

ii) low flow applications where:
- pressure is above 2 bar g.
- temperature is above 70 'C.

g. Filters

Filters types shall be selected according to application requirements. Rate of filtering shall
be as recommended by analyzer manufacturer. The following common requirements shall
be considered:

-Body_material:. -AlSI—316 as minimum

- Filter element type: - application dependent i.e. sinterized, metallic
Screen etc.).

- Element replacement:  -to be done without removing the filter
body from sample line.

Several types of filters are available; follow a partial description of the most commonly
used.

* By-pass filters

By-pass filters shall be provided for the by-pass of fast loop stream and gross filtering of the
sample. Filter shall be self cleaning type of appropriate design for the particular sample.
The sample to the anaiyzer shall be the slipstream from this filter. By-passed sample shall
be returned to process or to fiare | sewer according to application requirements.

* Swirlclean filters
Swirlclean filters shall be used as by-pass filters on high particulate high flow samples.

+ Coalescing filters
Coalescing filters shall be provided to protect the analyzer from incidental/liquid drops
where condensable are foreseen. Coalesced liquid shall be delivered to sewer system.

* Tee filters
Final guard filter, low volume tee type, shall normally be provided before analyzer sample
flowmeter. Filter element shall normally be sinterized steel.

* In-line filters
Where required, final guard filter, low volume in-line type, shall normally be provided on
analyzer inlet. Filter element shall normally be sinterized steel.
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h. Switching system

Where two ore more streams have to be introduced in the analyzer, Switching system shall
be provided.

Switching shall be done by double block and bleed valve system. Valves shall be ball type.
Actuators will be activated using solenoid valves in EExd execution.

Switching valves internal volume shall be as smaller as possible according to
analyzer sample flow requirements. If not otherwise requested, calibration shall be manual
type. Switching system shall be done to provide to the analyzer the following:

* Process line sample(s)
* Calibration | Validation sample(s) (where required)
For each stream, switching sequence and stream duty cycle shall be fully programmable

i. Sample cylinders

If required, two sample cylinders (if not otherwise specified on job individual specification
shall be supplied according to the requirements:-

» Seamless type, formed from tubing.

* 500 cc capacity

* Complete of :

- Carrying handle.

- Inlet and outlet needle valves.

- Outage tube where sampled fluid is liquid.

* Factory passivated and cleaned.

j- Quick connectors

Quick connectors shall be supplied according to the following requirements:

* Double end shut-off type.

* Self sealing.

+ Capable to withstand the required design pressure.

* Provided with stem and body protector caps complete of fixing chain.
k. Flexible hoses
Flexible hoses shall be completely made of stainless steel (tube and overbraid). Particular
care shall be paid to avoid excessive bending during connection and disconnection of
sample cylinder; hoses length shall be determined accordingly
[. Pumps

Where a pump is provided, the following requirements shall be considered:

* Pumps shall be diaphragm type. Double diaphragm pumps shall be utilized
where high toxic sample (l.e. high H2S content) are sampled.
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* Pump material shall be carbon steel as a minimum; cast iron pumps are not
acceptable. Teflon lined internals or other suitable materials of construction
shall be provided where highly corrosive fluids (i.e, high H2S) are sampled.

* Pump shall be complete with:

- Recycle valve

- Overload thermic protection

- Power switch (to be provided in case pump unit is installed remotely from
Analyzer House).

Pump dimensioning shall be done taking into account as safety design
margin of the 50%.

2.1.3. Sampling systems interconnections

Sampling systems shall be provided of tubing unions or bulkheads for sample and utilities
lines interconnection as stated in analyzer individual specifications. Connections shall
normally be suitable for 6 mm OD tubing for gaseous samples and 2" OD tubing for liquld
samples.

2.1.4. Sampling-systems layout

Particular care shall be taken to assure easy accessibility of components for maintenance
purpose and routine operational checks. Layout drawings shall be provided for PDIL/
OWNER review and approval.

2.1.5. Sampling systems tagqging

Sample system shall have a permanently fixed label giving the associated analyzer tag
number and a brief service description of the analyzer. Components and indicators within
the sample systems shall have permanently fastened labels describing their function (e.g.
Fl-xxx sample flow to analyzer).Labels shall be weather resistant (i.e trafolite, stainless
steel, etc,). Labels shall be fixed on sample system plate by means of stainless steel screw
(glue is not acceptable). Labels and tags shall be in the English language.

2.1.6. Sampling systems - Electrical execution

Unless otherwise indicated in the individual analysis instrument datasheets, the field
electrical/electronic instruments and equipment will be provided in EEx-I execution
according to CENELEC Code. Compliance with IEC/CENELEC codes shall be certified by
an internationally recognized institute.Other protection (EEx-d, EEx-p etc) could be used
when EEx-i execution is not available or practical. The mechanical protection degree for
electrical | electronic instrumentation shall be IP 65 according to IEC 60529. Enclosure for
field mounted equipment will be heavy-duty construction; wiring shall be fully protected
against physical damage. The electrical connections shall be NPT threaded (Female)
unless otherwise stated in the individual analysis instrument data sheets.

2.1.7. Sampling systems flow diagram drawing

Manufacturer shall provide dedicated drawing for each sampling system. Each sampling
system component shall be tagged. Operative set for relief valves and flow meters shall be
indicated on flow diagram. The drawing shall also include list or table (equivalent to the
following sample) reporting tag, description, material, manufacturer, model, selected range
and operative set (where applicable) for each sampling system component.

FORM NO: 02-0000-0021F2 REV3 All rights reserved



GSTD-0007

»
e GENERAL SPECIFICATION FOR SOCUMENT NG
PDIL MASS SPECTROMETER

SHEET 9 OF 23

S.No. | Description Material Manufacturer | Model Range Set
1
2
n

2.2. Gaseous samples

When a gaseous process fluid is sampled the following guidelines have to be applied.

2.2.1. Sample Preconditioning unit

For a clean and dry sample with process take off point pressure higher than 6 barg. or
where sample pressure is greater than analyzer maximum inlet pressure a pressure
reducing station (PRS) plate mounted complete with the following shall be provided as a
minimum:

» Sample shut-off valve on sample inlet

* In line filter

* Pressure reducer/regulator

* Pressure gauge on regulator outlet

* Relief valve

» Sample shut-off valve on sample outlet
Samples with high particulate content shall be provided with redundant filters at take-off

point; if not otherwise indicated manual switch shall be foreseen.

2.2.2. Condensable Samples

In case pressure reduction could cause partial condensation or icing, sample vaporizer
regulators shall be provided. Double pressure reduction, with or without vaporizer could be
considered if necessary due to process conditions. Provision shall be taken to avoid
condensation inside sample line; for this purpose it shall be considered the addition of
phase separator (complete of automatic drain facility) and/or coalescing filter. Where
required, the panel shall be installed inside an heated enclosure (for description refer to
para 2.4). Shut-off and calibration valves shall be operable from the outside of the box.
Manufacturer shall advise PDIL/ OWNER about the necessity to provide sample line
heating. Heating shall normally be by steam.

If sample needs to be maintained at a constant temperature due to condensation and/or
polymerization, PDIL/ OWNER shall be informed about the need to provide temperature
controlled sampling lines. If sample contains high water concentration, system heating
could be avoided and water be removed by cooler/separator or other mechanical device,
only if this does not affect measurement reliability (e.g. measured component be solved in
water).
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2.2.3. Sample conditioning Unit

As minimum sample conditioning unit shall be provided with the following:
» Sample shut-off valve on sample inlet

* Fast loop system composed by:
- By-pass filter

- flow meter

- check valve

- shut-off valve on fast loop outlet

* Fine filter

» Zero calibration inlet by three way valve
» Span calibration inlet by three way valve
* Analyzer sample flow meter

» Sample shut-off valve on sample outlet

Where required, the sample conditioning unit shall be installed inside an heated enclosure
(for description refer to para 2.4). Shut-off and calibration valves shall be operable from the
outside of the box. Where high pressure fluctuations in the process are expected a pressure
regulator for fine pressure control shall be provided on sample conditioning unit inlet. The
regulator shall be placed downstream fine filter and zero and span calibration inlets. For
samples with process take off point pressure higher than 80 barg and/or where high pressure
fluctuations in the process are expected also a pressure regulator for fine pressure control
shall be provided on sample system inlet. The regulator shall be placed downstream fine filter
and zero and span calibration inlets. In case of analyzers extremely sensitive to sample
pressure variations a fine regulator shall be provided to avoid errors due to pressure variation
between process sample and calibration gases.

2.3. Calibration System / Analyzer Validation

2.3.1. Analyzer Manufacturer shall specify the type of samples to be supplied for the calibration of
the relevant analyzer. Calibration standard gas (zero and span) to be quoted separately.
These gas cylinders shall be provided complete with single stage or two stage pressure
regulator, shut-off valve, pressure gauge and provision for connection to the analyzer
sampling system. Calibration gas cylinder shall be supplied in 47 liter water capacity and will
be provided for six months of operation. Sample tubing considered for calibration gas
cylinder to mass spectrometer shall be 1/8 inch. Vendor shall advise requirements for zero
and span calibration gases and all consumption rates, composition details, and any special
quality requirements.

Cylinders shall be supplied with birth certificate (certification of origin) other certification, if
any, in compliance to explosive rules for refilling of the cylinders later on.

2.3.2. When required, analyzers shall be provided with permanent validation facilities which shall
on demand introduce standard reference sample into the analyzer. The reference sample (if
liquid) shall be stored in appropriate container as part of the analyzer sample system. The
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validation sample shall be switched into the analyzer sample conditioning systems
downstream of all conditioning system components except for the final flow control valve
flow meter and final guard filter. The validation samples shall be switched via double block
and bleed valve system. The valves shall be ball type. The air actuators will be switched
using solenoid valves. When Validation is selected at the analyzer selection switch,
validation sample shall be routed to the analyzer and remain in this mode until the selector
switch is turned to another position. During this period the "Analyzer Data Valid" contact
should be opened and only closed again at the end of the validation after a time delay.

2.4. Sampling Systems enclosure

Where necessary, sample preconditioning system and/or final sampling system shall be
installed in a suitable enclosure. Enclosure shall be designed in accordance with the
following description; in any case Manufacturer shall provide enclosure specification for
PDIL/ OWNER review and approval.

a. Enclosure protection shall be EExd - [IC T3 IP65 execution.

b. Enclosure walls shall be made of AISI 316 stainless steel sheets with a
minimum thickness of 1.5 mm.

c. Sampling inlets and outlets shall be provided with suitable bulk-head
Compression fittings for tubing connection.

d. Sampling system plate shall be removable from the enclosure.
e. Enclosure door shall be complete with locking device and handle.
f. External fixing eyes shall before seen for installation purpose.

g. All supports, bolts and screws shall be made of stainless steel.

In the event the system should require heating, the followings additional requirements shall
be considered for enclosure manufacturing:

a.

b.

c

Enclosure shall be sandwich type:

» Externals shall be made of AISI 316 stainless steel sheets with a minimum
thickness of 1.5mm

* Internals shall be made of AISI 316 stainless steel sheets with a
thickness of 1 mm.

The insulation shall be provided on all sides of the enclosure including the front door.
Insulation shall be installed between external and internal steel sheets to guarantee,
together with steam heating system, 'the required internal temperature and to mantain
the external surface temperature below 60 "C. Insulating material shall be
incombustible (e.g. mineral wool).

Preferably steam heating shall. be provided (low pressure steam shall. Normally be
utilized). Heating shall be done using a radiator adequately sized by Vendor. Internal
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temperature control system shall be provided where it is necessary to maintain a
constant set temperature.

d Thermometer shall be provided on the front door.

In case flammable or toxic gases are handled inside the cabinet, suitable warning
label shall placed on cabinet front door (e.g. "CAUTION RISK OF H2S", or
"CAUTION FLAMMABLE GAS IS HANDLED").

Notice color shall be white on red back; letter dimensions shall be at least 20 mm
height x 20 mm width.

2.5. Sampling Systems Calculations

PDIL/ OWNER shall provide on the analyzer individual specifications the following data that
shall be utilized by sampling system Manufacturer for the system design.

a) Sampling and return line lengths

b) Proposed lines size (to be confirmed by Vendor)
c) Sample composition

d) Sample take-off point temperature and pressure
e) Sample return point temperature and pressure
f) Sample take-off point density.

g) Sample take-off point viscosity.

h) Sample take-off point dew point.

Manufacturer shall provide fast loop and time lag calculations for PDIL/ OWNER review and
approval, System time lag shall normally be kept below 60 seconds. As safety design margin,
the fast loop shall be calculated on the basis of 50% of the available pressure differentia
between sample take off pressure and sample return pressure.

2.6. Sampling Systems Components' Sub-Vendor List

Where applicable all sampling systems shall be assembled utilizing components in
accordance with the following sub-vendor list. In the event the application should require
materials provided by other Manufacturers, the Vendor shall ask PDIL/ OWNER written
approval highlighting all the technical aspects carrying to the proposed solution. Components'
selection shall be done taking care of standardization criteria, minimizing the choice of
different sub-vendors.

3.0 ANALYZERS DESIGN

This section provides general guidelines that shall be followed for the selection of the
analyzers utilized for this project.

3.1.  General requirements
Analyzer Vendor shall be fully responsible of the suitability of the proposed analyzer for the

particular process application in terms of operating personnel safety and analyzer
performances.
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3.1.1. Analyzer installation

Analyzers not suitable to be directly installed in field shall be placed in common Analyzer
House(s). The temperature inside the Analyzer House(s) shall be controlled to ensure
adequate ambient conditions.

Analyzers; sample conditioning-systems and fast loops shall be positioned to obtain easy
maintenance and routine operational checks. Analyzers control units (if any) shall normally
be installed in control room or they may exceptionally be installed in the Analyzer House.

Sample conditioning systems shall be installed on the exterior walls in such a way that
analyzer and related sample conditioning systems are located back to back. Cylinders shall
be installed against the outside walls of the Analyzer House and shall be provided with
fencing for restriction of unauthorized entry. Installation shall be designed for easy
replacement. Provisions shall be taken to avoid direct exposure to sunlight.

If required the Analyzer House will be prefabricated type and, if located in hazardous area,
shall be provided with redundant forced ventilation system; in this case air intake shall be
from a safe area.

CO and flammable gas detection system shall be provided to avoid CO and gas
accumulation in the analyzer building or analyzer houses.

Flame proof AC (3.0 Tons) shall also be provided.
Internal of Analyzer House shall be classified as safe area according to IEC 70.16.
3.1.2. Electrical execution

Unless otherwise indicated in the individual analysis instrument data sheets, the field
electrical/electronic instruments and equipment will be provided in EEx-I execution
according to CENELEC Code. Compliance with IEC/CENELEC codes shall be certified by
an internationally recognized institute. Other protection (EEx-d, EEx-p etc) could be used
when EEx-i execution is not available or practical. The mechanical protection degree for
electrical/ electronic instrumentation shall be IP 65 according to IEC 60529.

Enclosure for field mounted equipment will be heavy-duty construction; wiring shall be fully
protected against physical damage. The electrical connections shall be NPT threaded
(Female) unless otherwise stated in the individual analysis instrument data sheets.

3.1.3. Analyzers common requirements

Within practicable limits, analyzer type shall be selected to perform a continuous measurement
of the component of interest.

Proposed analyzers (whenever possible) shall be microprocessor based complete with auto
diagnostic features providing detailed and guided assistance to facilitate Calibration,
maintenance and fault finding.

A summary alarm contact shall be provided in case of malfunction; the contact shall be fail-safe
design (Normally-Open type, de-energized in alarm conditions).
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As minimum all metal parts in contact with process sample shall be AISI 316. If the application
should require different materials (e.g. monel, hastelloy or other), it shall be notified to PDIL/
OWNER..

The use of copper and copper alloy is not allowed (also for carrier gases and instrument air). No
plastic composition, fiber or paper are permitted as piping or valving.

If not otherwise stated in the individual specification analysis instrument data sheet , the
following performance shall apply:

-sensitivity (minimum detectable limit) shall be 500 ppm of span or less.

-noise (detector deviation at constant input for chromatographs) shall be 0.5% of span
or less.

If not otherwise stated in the detailed descriptions and individual specifications, the analyzers
shall also be provided with the following:

* 4-20 mA linear output signal fully floating (600 Ohm load).

* Programmable measuring range.

* Self diagnostic.

» Keyboard configuration of functional parameters (range, process alarms,
calibration values etc.).

» Storage of software parameters in non volatile memory.

+ Automatic and Semiautomatic (on demand, by an external contact)
calibration.

 "Hold" function: in case of failure and/or during calibration, the signal output
shall be fixed to the last valid measurement, or to a fixed safe value.

» Tropicalization of the electronic parts against humidity and fungus; even those
located in air conditioned rooms shall be varnished and electrostatically
protected.

* Built-in meter for local indication shall be provided.

» "Zero" and "span" calibration facilities.

* Tropicalizalion of the electronic parts against humidity and fungus; even those
located in air conditioned rooms shall be varnished and electrostatically protected.

* Built-in meter for local indication shall be provided.

3.2.Mass spectrometer

Mass spectrometer is common for all sample points.
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Location and operation/design conditions for each sample point are as show on individual
specifications.

Each sample point to have a local sampling system with sample probe (in same cases common
with other analyzers or local analysis points) and a common final sampling system at the Mass
spectrometer.

Mass spectrometer shall be installed in analyzer building and shall be equipped with printer and PC
station. Printer and PC station shall be installed in central control room.

Mass spectrometer shall be stand alone units engineered and developed to satisfy the application
as stated on Analyzer individual specification.

The analyzer cabinet shall be complete of vortex cooler for cooling of the electronic components.
The minimum configuration of PC shall be as given below

Intel Core-2 Duo Processor, 3 GHz, 4 GB RAM , 500 GB HDD, 22” TFT color, serial, parallel, USB.,
Ps/2 ports with Windows XP Professional license with HP laser Printer with PCanywhere software
and modem connectivity for Remote Login.

3.2.1. Electronic and Control section

Analyzer software shall be designed to perform the required analysis.
As minimum the following features shall be provided:

-Calculation software

-Analysis results continuous updating at the end of each analysis cycle.
-Components data transmission to DCS via 4-20 mA analogic outputs, and
serial link transmission MODBUS-RTU (with communication protocol and
applicative software).

-lon source heater control.

Vendor shall confirm availability of such protocol, as industrial products, with the
DCS supplier (Vendor shall supply Modbus list for DCS connectivity).

3.2.2. Analyzer tagging

Each analyzer will be marked by a stainless steel nameplate permanently fixed which, at least, will
include the following informations:

* MFR's name or trademark

« Serial number and model

* Instrument tag

* Range

* Electrical rating (Voltage ,Frequency, Consumption)

« Electrical execution
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* Pressure rating of pressurized parts
3.2.3. Screen Display Configuration

The analyzer shall have the following as minimum facility but not limited to
Menu Organization

Main Menu

Password Entry

Configure Defaults

Normal Analyze Screen

Incoming Alarms Screen

Manual Port Select

Manual Analyze Mode
Investigative Scan Display

10. Diagnostic Page

11. Auxiliary Menu Screen

12. Alarm History Retrieval Page

13. System Configuration Menu

14. Add/Delete Compounds Screen
15. Mass/Scan Voltage Configuration
16. Port Definition

17. Analysis Sequence Screen

18. Configuration Summary Page

19. Peak Select Mode Screen

20. Compound Calibration Menu

21. Scan Calibration Gas Screen

22. Calc/Examine /Modify Matrices Screen
23. Analyze Calibration Gas Screen

N~ WN=

4.0 AMBIENT CONDITIONS

Instrumentation will be suitable to operate in the Fertilizers Complex atmosphere at the
conditions specified in the General Conditions. Complex is at the sea site location exposed to
the aggressive nature of the salt water atmosphere conditions. Ambient conditions will be
taken into consideration for the transport. storage and normal operation.

5.0 TESTS AND INSPECTIONS

5.1. General

Analyzers and accessories will be submitted to all necessary tests and checks in compliance
with IDS (Inspection Data Sheets) to verify that the supply is according to this specification
and relevant standards and codes. Manufacturer will submit his internal test procedure during
the bid phase. The Buyer reserves himself the right to send his Inspectors to the Manufacturer
and Sub-vendor shops to check if the time schedule for the construction is respected together
with quality of the product. The Inspector will have free access to the areas involved for the
construction of the equipment and the Manufacturer will give him the necessary cooperation.
However, PDIL/ OWNER inspection will be in no way release the Supplier from guarantee as
to materials, apparatus, workmanship and performance of the equipment supplied by him.

Any fault which will be found during test will be corrected by Supplier at his own cost.
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5.2. Test Description
The analyzers will be submitted, but not limited, to the following checks and tests:
5.2.1. Visual Test

It will be carried out to verify marking, overall dimensions, connection size, housing
classification and construction materials.

5.2.2. Performance Test

It will be carried out to verify that instrument performance comply with requirements
of para. 2 and 3.

5.2.3. Functional Test
It will be carried out to ascertain the functions requested on individual specification.
Calibration and eight (8) hours repeatability test will be performed by the Manufacturer before
shipment. Repeatability shall be, at least, that specified on Manufacturer technical brochure.

5.2.4. Pneumatic Test

The sampling systems will be submitted to pneumatic test in accordance with Manufacturer
practice.

5.2.5. Factory Acceptance Test
Factory Acceptance Test (FAT) shall be conducted in presence of OWNER/PDIL
representative Site Acceptance Test (SAT) shall be conducted for minimum of seven days to
prove the guarantees.

5.3. Test Certificates

On final test the Supplier will have to provide the following documents in

English:
-Chemical analysis/physical properties of construction materials.
-Internal test certificate including tests required in para. 5.2.
-The certificate of calibration shall be given in accordance with the
International Standard ISO 9002
5.4. Training

Training shall be imparted at Vendor's workshop for one week for two persons. In addition
vendor will be required to provide training to representative during commissioning time.

6.0 TECHNICAL DOCUMENTATION

6.1. General
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All the documentation such as graphic drawings and technical specifications shall be sent to
the Contractor who will reserve to approve it within 15 days; after this period, the documents
have to be retained approved. The Contractor's approval will not relieve the Vendor of his
responsibility for the final performance of the supply. Final issue of Project Documents, shall
be supplied in electronic format as specified hereunder.

Only in exceptional case, requiring PDIL/ OWNER prior approval or when Vendor is utilizing
software different than those specified at para 6.3 and 6.4 scanned documents in raster
format as specified in para 6.5 can be accepted. All the other Vendor documentation, such as
Manual, Catalogs, etc. shall be supplied on paper.

6.2. Title block and heading

Each document originated by the Vendor shall be numbered according to Vendor procedure.

6.3. Specification, Data Sheets and other documents

All shall be produced with Microsoft Office products as Word, Excel or PowerPoint access.

The files shall be delivered in a “workable stand-alone” format, without any special features
(links to other files, special fonts, macros, etc.), which may affect the possibility of viewing and
editing.

6.4. Drawings

Drawings will be made using AutoCAD version 12 or 14 or Latest.
Vendors are permitted to utilise other CAD software, but the produced files are to be
converted in AutoCAD format prior the delivery to Contractor.

Drawings files shall be delivered as “single complete file”, without any reference attached,
except when not practicable due to the dimension of referenced files. In this case together
with the reference files also the information necessary to manage the files shall be given.
Together with the drawings files also the relevant files for plotting format HPGL or HPGL2
are to be delivered.

6.5. Scanned documents

The format of scanned documents shall be CCIIT Group IV TIFF or Adobe PDF Acrobat.
Quality control on file of scanned documents will be completed prior to delivery, including:
Deskew

Despeckle

Hole Fill.

Resolution below 200 Dpi is not acceptable.

The following documents (technical) are required to be submitted by the vendor alongwith bid, after
placement of order for approval purposes and final documentation before despatch of consignment.
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SL.
NO.

DESCRIPTION OF DOCUMENT

ALONGWITH
BID

AFTER PLACEMENT OF ORDER

FOR APPROVAL/
INFORMATION
WITHIN SIX
WEEKS

FINAL
DOCUMENTS
BEFORE
DESPATCH OF
CONSIGNMENT

Consolidated list of drawings &
documents

Yes

yes (1)

yes

Deviation, if any, from the technical
spec. giving justification for the
same.

Yes

X

X

Catalogue / technical literature of
MSP and accessories including
cross-sectional view, dimensions,
weight etc.

yes

Yes

Yes

Tentative dimensional drawings
for each tag no. with technical
details like dimensions, weight,
special supports, clearances
required for easy maintenance etc.
, sectional drawings for special
control valves.

Yes

Final certified drawings of MSP

yes (A)

Yes

oo

Document required before
pre-despatch inspection

A.)Calibration certificate

B.) Hazardous area use
conformity certificates.

C.) Electrical wiring diagram.

D.)Documents, manuals etc.

Yes

Certificates conforming to specific
standards from independent
recognised agency, wherever
applicable, for

- Ex-proof items

- Intrinsically safe items

- Environmental protection

- Fire safety

yes

Yes

Manuals for installation, operation.
maintenance

Yes

Manufacturer’s quality assurance
certificate

Yes

10.

Quality assurance plan

yes (A)

11.

FAT PROCEDURE

Yes

11.

SAT PROCEDURE

Yes
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NOTES

1. (A) for Approval

(1) for information only

Number of sets alongwith bid for approval and as final documentation shall be supplied as stipulated in the

purchase order.
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6.6 METHOD OF TENDERING

General
The Bidder shall present a list of previous applications (References) for equipment similar to the
equipment proposed.

Technical information

The equipment offered as a basis shall be of standard production type it shall be based on
modern technology, be of a proven and referenced type and designed for continuous operation
under the specified operating conditions.

The Bidder shall quote for the materials requested according to the requirements of this
specification and of the individual job specifications. With bid shall be supplied the technical
documentation.

Deviations

The tender shall be in strict accordance with Purchaser's specifications. However, the Vendor may
quote, in addition and as an alternative, different materials from those required in the
specifications, provided these materials are suitable for the process conditions specified in the
individual job specifications.

Any deviation from the requirements listed in the general specification and in the individual job
specifications shall be clearly highlighted.

If no exceptions are listed, the tender - and the possible supply - shall be regarded as being in full
conformity with the Purchaser's requirements, and will be accepted after the tests and checks
have confirmed that the performance complies with the requirements of the tender documents and
order specifications.

6.8. Size of Drawings, Specification and other documents must be according to UNI/ISO standard.

6.10. Addressing documentation
All documentation will be addressed to:

PDIL as per the address given elsewhere.
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6.12. Required Drawings & Documents

2. Necessary when not included in analyzer instruction manual

.No. Description Notes
1 Sampling system flow diagram

2 Sampling system dimensional drawings

3 Sampling system layout

4 Sampling system pneumatic

interconnections
5 Sampling system interconnecting wiring
6 Analyzer dimensional drawings and 2
weights
7 Analyzer electronic and detector layout 2
8 Analyzer terminal strips:- Power and 2
signals interconnecting wiring

9 Analyzer internal wiring 2
10 Cabinet dimensional drawings 1
11 Cabinet layout 1
12 Cabinet power supply distribution

13 Cabinet terminal strips - Interconnecting 1

wiring
14 Cabinet internal wiring 1
15 Field equipment installation details 1
16 Fast loop calculation sheet 1
17 Flow meters calculation sheet 1
Notes:
1. If any
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7.0 SPARE PARTS

Spares shall be as per section 9.0 of the NIT.

8.0 PACKING FOR SHIPMENT

The packing for shipment shall meet the provisions contained in the purchase order
conditions.

Packing for shipping of equipment shall be crash proof, weatherproof and road/seaworthy.

9.0 METHOD OF SUPPLY
9.1. General

The supply shall be in strict accordance with the purchase order conditions and the
specifications issued for order and shall be constructed in accordance with the requirements
of good engineering practice.

9.2. Documentation

The Vendor shall forward the documentation required in the "General Purchase Conditions"
attached to the purchase order, in the number of copies and within the time specified in this
specification at para 6.

9.3. Responsibility

The Vendor shall assume responsibility for the project, construction, assembly, and tests of
the supply..

9.4. Guarantees

The guarantee period must be according to purchase order conditions. The Vendor shall
guarantee that all the equipment supplied is free of design and construction defects, or
defects related to poor quality of the materials utilized. During the guarantee period the
Vendor shall undertake to replace or repair, at this own charge, all parts found defective due
to material quality. improper design, workmanship or assembly.
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Annexure-1 Actuator torque Specification
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1.00

1.01

1.02

2.00

GENERAL

This general specification together with the Instrument specification attached herewith
define the technical requirement for the supply of Motorised gate valve, its spares,
documentation and testing.

In the event of any conflict between general specification and Instrument specification
the later shall prevail.

CODES AND INDUSTRY STANDARDS

The design shall be made in accordance with latest Codes & Standards and statutory
requirements.

AMERICAN PETROLEUM INSTITUE (API)

API 600 Steel Valves - Flanged & Buttwelding Ends

API1 6D Specification for Pipeline Valves (Gate, Plug, Ball and Check Valves)
API 598 Valve Inspection & Testing

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME Boiler and Pressure Vessel Code, including all mandatory addenda

Section VIII, "Pressure Vessels - Division 1"

ASME B2.1, "Screw Threads - Pipe Threads, General Purpose (Inch)"

ASME B16.5, "Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24"

ASME B16.11, "Forged Steel Fittings, Socket-Welding and Threaded"

ASME B16.20, "Metallic Gaskets for Pipe Flanges - Ring-Joint, Spiral-Wound, and Jacketed"
ASME B16.25, "Buttwelding Ends"

ASME B16.34, "Valves — Flanged, Threaded and Welding End"

ASME B16.47, "Large Diameter Steel Flanges NPS 26 Through NPS 60"

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A193/A193M, "Alloy Steel and Stainless Steel Bolting Materials for High-Temperature
Service"

ASTM A194/A194M, "Carbon and Alloy Steel Nuts for Bolts for High-Pressure or High-
Temperature Service or Both"

ASTM A320/A320M, "Alloy-Steel Bolting Materials for Low-Temperature Service"

ASTM A350/A350M, "Carbon and Low-Alloy Steel Forgings, Requiring Notch Toughness
Testing for Piping Components”

ASTM A352/A352M, “Steel Castings Ferritic and Martensitic for Pressure-Containing Parts
Suitable for Low-Temperature Service"

AMERICAN WELDING SOCIETY (AWS)
AWS A5.13, "Solid Surfacing Welding Rods and Electrodes”

FLUID CONTROL INSTITUTE (FCI)
FCI 70-2, "Control Valve Seat Leakage"

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)
IEC 60079, "Electrical Apparatus For Explosive Atmospheres™
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3.01

Motorised Actuator

The motor shall be conforming to Ex"d", Gas group IIC, T3.

The design, manufacture and performance of equipment covered by this specification shall

conform

to the relevant Indian/ International standards and codes. In particular the

equipment offered shall  conform to the following standards with latest revision.

IS-325 Specification for three phase induction motors
1S-2147 Degree of protection provided by enclosures for low voltage
switch gears & control gears
1S-2148 Flame proof enclosures of electrical apparatus
1S-2959 A.C. contractors for voltages not exceeding 1000V
IS-4691 Degree of protection provided by enclosures for rotating
electrical machinery
IS-4722 Specification for rotating electrical machine.
1S-9334 Specification for electric motor operated actuators
3.02.01 The following devices shall be supplied as integral part of the actuator:
3.02.011 Electrical drive motor
3.02.012 All the accessories required for safe operation and control of actuators shall be
Included in the scope of supply but not limited to the following:
a) Electrically and mechanically interlocked contractors for opening and closing
direction.
b) Fuses and thermal overload relay for protection of motor and control transformer.
c) Push buttons for opening/ closing and stopping of valve operation.
d) Thermostat/ thermister with electronic controller for protection of motor.
e) Separate torque and travel limit switches for both Open and Close positions.
f) Incoming power supply isolating switch.
Q) Indicating lamps for valve fully open, fully closed and ‘in-travel’ condition.
h) Space heater preferably with control thermostat.
i) Local continuous position indicator.
1) Terminal block fully pre-wired upto contacts on individual devices.
K) Control transformer
)] 2 nos. earthing terminals.
m) Hand wheel for manual operation, suitably interlocked to prevent simultaneous
manual and electrical operation.
3.02.02 The housing material for actuator shall be anodised aluminium alloy and shall be
epoxy painted. Vendor to furnish the thickness and type of paint.
3.02.03 The motor shall be electrical three-phase squirrel cage induction type. The motor

enclosure shall be flame proof as per specification sheets and shall conform to IP —
68 or better. The motor design & construction shall be robust, long maintenance
free service life. The motor shall be rated for short time duty 5-15 minutes. Motor
shall be able to operate the actuator at 75% of the specified voltage. Motor shall
have F class insulation (Temperature rise class B) and winding shall be resistant to
corrosive agents such as NH3, CO, and moisture. Fuses and thermal overload relay
shall be provided for protection of motor and control transformer. Electrical and
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mechanical disconnection of the motor should be possible without draining the
lubricant from the actuator gearcase.

The motor shall be suitable for the following conditions -
a) Minimum 3 numbers of consecutive starts in hot condition.
b) Minimum 8 no. of starts in time span of 15 minutes.

3.02.04 Push buttons for opening/ closing/ stopping the valve action in the field to be
provided. Contact for push buttons shall be “Normally open” type.

3.02.05 Lockable selector switch for “local/offfremote” operation of the valve shall be
provided as follows :

1. Position local : The actuator can be operated locally.

2 Position off : The actuator is completely off and cannot be operated either
from local control switch or from remote control switch.

3 Position remote : The actuator can be operated only from remote control
point. It is not possible to operate it from local control switch.

3.02.06 Torque switches shall be provided for opening and closing direction.

3.02.07 Local indicating lamps for valve fully open (green) and fully closed (red) condition to be
provided.

3.02.08 Space heater with thermostat shall be provided.
3.02.09 Control transformer shall be supplied.

3.02.10 Actuator shall have three cable entries :
() For Power supply (1 1/2"NPT)
(ii) For remote operation & position indication (1"NPT)
(iif) Spare (1" NPT plugged).
Cable glands shall be double compression, flame proof type of SS material.

3.02.11 Actuator shall be flame proof confirming to Exd IIC T3 as per IEC with environmental
protection of IP 65 or better. All the bolts and nuts used in the actuator, bonnet and
other parts of the valve body shall be made of stainless steel. The actuator shall be
oversized to at least 25% of sizing.

3.02.12 Actuator shall be provided with following control status indicated on DCS/ PLC:
e Valve opening, closing or moving

Valve full open

Valve full close

Valve position at intermediate

Motor tripped on torque in mid travel, motor stalled

Remote selected

Actuator being open by handwheel

3.02.13 The actuator shall include a digital position indicator with a display from fully open to
fully closed in 1% increment. Provision shall be made to orientate the display through
increment of 90%. Provision shall be made in design for the addition of a contactless
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transmitter to give a 4-20 mA analog signal corresponding to valve travel for remote
indication when required and actuator output torque for remote indication when rquired.
3.03 Accessories

3.03.01 Limit switches shall be weatherproof IP-65 or better. Limit switches shall be supplied for
valve open and close positions suitable for low current intrinsically safe applications
(gold plated contacts of 24V DC 1 A rating).

3.03.02 wherever handwheel has been specified, the same shall be side mounted type and
engaged when the motor is declutched by a lever or similar means, the drive being
restored to power automatically by starting the motor. The handwheel or selection lever
shall not move on restoration of motor drive. Provision shall be made for the hand/ auto
selection lever to locked in both hand and auto position. While the hand/ auto selection
lever is locked in auto mode, without damage to the actuator motor it should be
possible for hand operation while the motor actuator is in running condition or in starting
condition. The handwheel drive must be mechanically independent of the motor drive
and any handwheel gearing should be such as to permit emergency manual operation
in a reasonable time. Clockwise operation of the handwheel shall give closing
movement of the valve unless otherwise started.

Neutral position of the handwheel shall be clearly indicated.

3.03.03 The actuator shall be furnished with a drive bushing easily detachable for machining to
suit the valve stem or gearbox input shaft. Normally the drive bush shall be positioned
in a detachable base of the actuator. Thrust bearing, when housed in a separate thrust
base should be of the sealed for life type.

3.03.04 The reversing starter, control transformer and local control shall be integral with the
valve actuator suitably housed to prevent breathing and condensation. The starter shall
be suitable for 60 starts per hour and of rating appropriate to motor size. The starter
contactors shall be protected from excessive current surge during travel reversal by an
automatic time delay on energization of contactor coils. The controls supply transformer
shall be fed from two of the incoming three phase and incorporate overload protection.
It shall have the necessary tapping and be adequately rated to provide power for the
following functions: -

e Energization of contactor coils
e 24 VDC output where required for remote controls
e Supply for all the internal electric circuits

3.04 Fugitive Emissions Considerations

Packing shall limit fugitive emissions. Fugitive emissions of any substance containing
more than 5% by weight of volatile hazardous air pollutant as defined in the National
Emissions Standard for Organic Hazardous Air Pollutants (NESHAP) shall be limited in
accordance with the applicable local regulation or to a maximum of 500 parts per
million, whichever is more stringent.

4.00 INSPECTION, FACTORY TESTS AND APPROVAL

4.01 All instruments and accessories shall be inspected & tested to ascertain that the
supply is in accordance with approved specification. The inspections & tests shall not
relieve the supplier/ manufacturer from his responsibilities for materials and the
performance of the instrument supplied.
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Within two weeks of receipt of the Letter Of Intent (LOI) /order, vendor must contact
the Inspection Agency specified in the order and finalise with them the Quality
Assurance Plan (QAP) for carrying out Inspection and test.

In absence of any Inspection Agency the vendor must submit the Quality Assurance
Plan for principal’'s approval. All tests, in such cases, shall be conducted by
manufacturer’s quality department and the results of tests shall be forwarded alongwith
the supply.

Procedure and extent of tests shall be governed by QAP mutually agreed between the
vendor and principal’s inspection authority.

No instrument / accessory shall be shipped until all the required tests are successfully
completed and certified “Cleared for despatch” by the inspection authority.

4.02 The following physical checks, routine tests, as a minimum shall be witnessed by
Principal’s inspection authority.

1. Physical Check

a) Physical conformity of the motorised gate valve and its accessories with order
specifications including dimensions check -

- Markings

- Overall dimensions

- Face to face body dimension

- Flanges

- Thickness check

- Check for accessories, connections & installations.

- Test of electrical parts & verifications of hazardous area

In order to check the internal parts the inspector shall have the right to disassemble one
valve per type.

2. ()_Routine test for valve
a) Valve inspection and testing shall be in accordance with APl 598
b) Hydrostatic testing shall be done in accordance with APl 6D, in not it will be tested as per
ANSI B 31.3. Unless otherwise stated on the data sheet, component testing of the pressure
boundary parts is permitted; provided the valve body assembly is subsequently tested to
verify the pressure sealing integrity of gaskets..
c) Seat leakage test with leakage rate conforming to FCI 70.2.
d) Functional tests : If applicable

- Valve position on energy failure

- Limit switches

- Electric actuator

- Handwheel

e) The following checks shall be carried out on the valves successfully tested :
- Rust proof painting (except for SS)
- Cleaning of internal parts of body
- Protective plugs against infiltration of foreign materials
- Protection against possible impacts
- Valve tag plates

f) Fire safe testing as per APl 6FA
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5.00

6.00

6.01

6.02

g) Radiography/ultrasonic test shall be carried out for all valves of rating above 600#. In
addition butt weld ends of all butt welded valves for all pressure ratings shall be
subjected to radiography/ ultrasonic tests.

h) Magnetic Particle or Die Penetrate test for castings and forging shall be carried out
as required.

i) Checking of material composition & test.

i) An alloy verification plan will be issued on projects where alloy verification is required in
accordance with General Engineering Procedures. This plan will include instrument items
to be alloy verified (with verification class defined), required methods of verification and
when and where these test are to be performed. Alloy verification requirements will be
noted on each valve data sheet (example: “CLASS | ALLOY VERIFICATIONREQUIRED").
Supplier shall perform all required tests to meet the stated requirements.

k) Valve shall be subjected to 10% hardness test for hard facing.

2 (ii) Routine test for actuator

Each actuator must be performance tested and individual test certificates shall be
furnished. The test equipment should simulate a typical valve load, and the following
parameters should be recorded.

(a) Current at max. torque setting

(b) Torque at max. torque setting

(c) Flash test voltage

(d) Actuator output speed or operating time

In addition the test certificate should record details of specifications such as gear ratios
for both manual & automatic , drive closing direction , wiring diagram code number etc

PACKAGING

Requirement of packaging stated elsewhere in the bid document.
Vendor should furnish storage requirement of the valves like

Valve should be stored open or close?

Does the valve need to be stroked if stored for an extended period?
Other requirements.

IDENTIFICATION AND MARKING

Self adhesive tapes or signs are not permissible for permanent marking of any
instrument.

Each gate valve shall be fitted with a SS tag plate and shall contain the following
information:

- Tag no.

- Manufacturer's name, Serial No. and Model

- Body and trim material and sizes

- Body rating and end connection

- Fail action

Each motorised actuator shall be fitted with a SS tag plate and shall contain the
following information:
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- Tag no.

- Torque rating
- Power rating
- Power supply

A durable terminal identification card showing plan of terminals shall be provided and
attached to the inside of terminal box cover indicating wiring diagram number terminal
layout.

Besides the above each instrument shall have a separate circular tag number plate in
stainless steel with engraved tag number and range and attached securely to the
instrument with a soft stainless wire. The size of letters and figures shall be minimum 4mm
and the plate should be 25mm diameter with 1-2 mm thick. Also each instrument shall
have lamicoid nameplate with 6 mm minimum size black letters on white background and
identified with their relevant loop number

6.03 All spare parts shall be fitted with identification plate with the following data clearly
printed and easily readable.

- Spare parts name/model no. as per purchaser’s Instrument specification sheet
- Serial no.

7.00 SPARES
Spares shall be as per enclosed spares list.

8.00 DOCUMENTATION

1 Technical documentation

1.1 General

All the documentation such as graphic drawings and technical specifications shall be sent to
the Contractor who will reserve to approve it within 15 days; after this period, the documents
have to be retained approved.

The Contractor's approval will not relieve the Vendor of his responsibility for the final
performance of the supply.

Final issue of Project Documents shall be supplied in electronic format as specified here
under.

All the other Vendor documentation, such as Manual, Catalogues, etc. shall be supplied on
paper.

1.2 Title block and heading

Each document originated by the Vendor shall be numbered according to Vendor procedure.

1.3 Specification, Data Sheet and other documents.

All shall be produced with Microsoft Office products as Word, Excel or PowerPoint access.
The files shall be delivered in a “workable stand-alone” format, without any special features
(links to other files, special fonts, macros, etc.), which may affect the possibility of viewing
and editing.

1.4 Drawings

Drawings will be made using AutoCAD version 12 or 14 or Latest.
Vendors are permitted to utilise other CAD software, but the produced files are to be
converted in AutoCAD format prior the delivery to Contractor.
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Drawings files shall be delivered as “single complete file”, without any reference attached,
except when not practicable due to the dimension of referenced files. In this case together
with the reference files also the information necessary to manage the files shall be given.
Together with the drawings files also the relevant files for plotting format HPGL or HPGL2 are
to be delivered.

15 Scanned documents

The format of scanned documents shall be CCITT Group IV TIFF or Adobe PDF Acrobat.
Quality control on file of scanned documents will be completed prior to delivery, including:
Deskew

Despeckle

Hole Fill.

Resolution below 200 Dpi is not acceptable.
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The following documents (Technical) are required to be submitted by the vendor alongwith bid, after
placement of order for approval purposes and final documentation before despatch of consignment.

Sl.
no.

Description of document

Alongwith bid

After placement of order

For approval/
information within
two weeks

Final documents before
despatch of
consignment

Consolidated list of drawings & documents

Yes

Yes (1)

Yes

Deviation, if any, from the technical spec.
giving justification for the same.

Yes

X

X

Catalogue / technical literature of valves and
accessories including cross-sectional view,
dimensions, weight etc.

Yes

Yes

Yes

Tentative dimensional drawings for each
Tag No. with technical details like
dimensions, weight, special supports,
clearances required for easy maintenance
etc.

Yes

Final certified detailed as per Sl. No. 4 for
main item & accessories for each tag no.

Yes (A)

Yes

Material test certificates from independent
recognised agency showing chemical
analysis, physical analysis, Ferrite content
on finished products.

Yes

Certificates conforming to specific standards
from independent recognised agency,
wherever applicable, for

- Ex-proof items

- Intrinsically safe items

- Environmental protection

- Fire safety

Yes

Yes

Manuals for installation, operation &
maintenance

Yes

Calculation sheet for actuator sizing etc. for
each tag no. including KW rating

Yes

Yes(l)

Yes

10.

Calibration certificates for -
Hydrostatic test

Seat leakage test
Performance test

Functional test

Special test (if specified)
(radiography, ultrasonic etc.)

Yes

11.

“As supplied” data sheet signed by qualified
engineer

Yes

12.

Manufacturer’s quality assurance certificate
for each actuator

Yes

13.

Quality assurance plan

Yes (A)

NOTES

1. (A) for Approval

(1) for information only

2. Sl. No. 1 to 12 shall be forwarded to Owner as per details outlined in enquiry /order.
3. SI. No. 13 shall be mutually finalised with Inspection Authority specified in the order as per clause no.4.01.

4. Number of sets shall be as stipulated elsewhere in the bid document. Final documentations shall be supplied in hard
copies as well as soft copies in CD formats. Applicable software are MS Office 2000, Word, Access, Excel.
Documentation language shall be English.
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9.0 METHOD OF TENDERING

General

The Bidder shall present a list of previous applications (References) for equipment similar to the
equipment proposed.

Technical information

The equipment offered as a basis shall be of standard production type it shall be based on modern
technology, be of a proven and referenced type and designed for continuous operation under the specified
operating conditions.

The Bidder shall quote for the materials requested according to the requirements of this  specification and
of the individual job specifications. With bid shall be supplied the technical documentation.

Deviations

The tender shall be in strict accordance with Purchaser's specifications.

However, the Vendor may quote, in addition and as an alternative, different materials from those
required in the specifications, provided these materials are suitable for the process conditions
specified in the individual job specifications.

Any deviation from the requirements listed in the general specification and in the individual job
specifications shall be clearly highlighted.

If no exceptions are listed, the tender - and the possible supply - shall be regarded as being in full
conformity with the Purchaser's requirements, and will be accepted after the tests and checks have
confirmed that the performance complies with the requirements of the tender documents and order

specifications.
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Annexure — | Actuator torque Specification

Note: - Vendor to fill the table for all the tags.

Sl. Tag | Qty Valve Actuator Model | Gear Box Model Torque (Nm) R Travel Max. Kw Rating
No. No size (if applicable) P
M Time stem (mm)
Sec.
Valve Valve Actuator
Torque Torque Torque
with
(Actual) 25%
safety
factor
1
0 05.12.2016 05.12.2016 For Tender Ritu Agarwal Sanjay Kr Tripathi Sanjay Kr Tripathi
REV REV DATE EFF DATE PURPOSE PREPD REVWD APPD
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Abbreviations:

AC
APC
CFF
CPU
CRT
DA
DC
DD
DCS
DVD
EDDL
EPROM
EMI
ESD
FAT
FDT/DTM
FF
FMEDA
GPS
HART
HDA
HI
HSE
HVAC
HW
HWC
I/0
IAMS
LAN
LAS
LCD
MCC
MOV
MTTF
MTTR
OIS

Alternating Current

Advanced Process Control

Common File Format

Central Processing System

Cathode Ray Tube

Data Access

Direct Current

Device Description

Distributed Control System

Digital Versatile Disc

Enhanced Device Descriptive Language
Erasable Programmable Memory
Electromagnetic Interference

Emergency Shutdown System

Factory Acceptance Test

Field Device Tool / Device Tool Manager
Foundation Fieldbus

Failure modes, Effects and Diagnostic Analysis
Global Position System

Highly Addressable Remote Transducer

Historical Data Access

Foundation Fieldbus low speed (31.25kbps) loop powered bus

High Speed Ethernet

Heating, Ventilation and Air Conditioning
Hardware

Hardware Console

Input / Output

Instrument Asset Management System
Local Area Network

Link Active Scheduler

Liquid Crystal Diode

Motor Control Centre

Motor Operated Valve

Mean Time to Failure

Mean Time to Repair

Operator Interface System
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OLE Object Linking and Embedding

OPC OLE for Process Control

PC Personnel Computer

P&ID Piping and Instrumentation Drawing
PID Proportional, Integral and Derivative
PLC Programmable Logic Controller
QUAD Quadruplet

RAID Redundant array of independent discs
RAM Random Access Memory

RDBMS Relational Database Management System
RFI Radio Frequency Interference

ROM Read Only Memory

SAT Site Acceptance Test

SCSI Small Computer System Interface
SER Sequence of Event Recorder

SIL Safety Integrity Level

SIS Safety Instrumented System

SPD Surge Protection Device

SQL Structured Query Language

TCP /1P Transmission Control Protocol / Internet Protocol
TFT Thin Film Transistor

UHF Ultra High Frequency

UPS Uninterrupted Power Supply

USB Universal Serial Bus

VDU Video Display Unit

VFD Vertical Field Device

VHF Very High Frequency

WAN Wide Area Network

Triple Modular redundant (TMR), Quadruple Modular Redundant (QMR )configuration, Flexible Modular
Redundant (FMR) configuration, Virtual Modular Redundant (VMR)

CONTENTS

PART -1 GENERAL SPECIFICATION OF DISTRIBUTED
CONTROL SYSTEM. page 05

PART -1I TESTING, INSTALLATION, COMMISSIONING AND
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GENERAL
1.1 SCOPE
1.1.1 This specification, together with the data sheets attached herewith defines the minimum functional
requirements for the design; hardware, software and firmware specifications, nameplate marking,
testing and shipping of Distributed Control System designed for reliable effective and optimum control
and monitoring of a process plant .
1.1.2 The related standards referred to herein and mentioned below shall be of the latest editions prior to the

date of the purchaser’s enquiry:-

AG-181
EN 10204
EN 50039
IEC 60079
IEC 60529
IEC 60617
IEE 4

FF - 569
FF - 816
FF — 890~894

ANSI/ISA
TR 99.00.01

ANSI/ISA
TR 99.00.02

EEMUA 191
1S-3043
IS 13947

IS 13948

ISA

Foundation Fieldbus System Engineering Guidelines

Inspection Documents for Metallic Products.

Intrinsically Safe Electrical System

Electrical Apparatus for Explosive Gas Atmosphere.

Degree of Production Provided by Enclosures.

Graphic Symbols for Electronic Diagram

Guidelines for Documentation of Computer Software for Real time and Interactive

Systems

Foundation Fieldbus Host interoperability support test procedure

Foundation Fieldbus Specification 31.25 Kbits/s Physical Layer Profile

Foundation Fieldbus Specification Function Block Application process

Security Technologies for Manufacturing and control system

Integrating Electronic Security into the manufacturing and control
systems environment

Alarm System, a guide to design, management and procurement

Code of Practice for Earthing

Degree of Protection provided by Enclosures for low voltage switchgear and

control gear

Flameproof Enclosures of Electrical Apparatus

S 71.01

S 71.04

S5.2
S5.3

S5.4

Environmental Conditions for process Management

and Control System : Temperature and Humidity

Environmental Conditions for Process Measurement

and control System: Airborne Contaminants

Binary Logic Diagrams for Process Operations

Graphic Symbols for Distributed Control System Display

Instrumentation, Logic and Computer System.

Instrument Loop Diagram
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