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1.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 

30 of 97 5.21 HVAC System  M The substation Switchgear Room, UPS & Battery Charger room, ECMS room, Control Room, 
Maintenance Room, Engineer Room, and Shift Office shall be fully air conditioned through 
centralised HVAC with (n+1) system with proper ducting arrangement for uniform cooling , 
however all the equipment shall be suitable for operation under specified ambient condition 
even on failure of air conditioning system. The substation shall have HVAC system so that the 
temperature inside the substation is maintained at 25 Deg.C in all conditions. Provision for 
remote alarm on failure of air conditioning system shall be provided. Indication of substation 
and control room temperature shall be provided. Heat load to be calculated on the basis of 
heat generation in the substation during peak summer period. Fire damper to be provided in 
the ventilation duct of the HVAC. There should be a separate room for installation of the 
HVAC Units located at ground floor. 
 
To be read as……. 
 
The substation Switchgear Room, UPS & Battery Charger room, ECMS room, Control Room, 
Maintenance Room, Engineer Room, and Shift Office shall be fully air conditioned through 
centralised HVAC System (as per Section VI-3.2.2 Design Philosophy – HVAC System) with 
proper ducting arrangement for uniform cooling , however all the equipment shall be suitable 
for operation under specified ambient condition even on failure of air conditioning system. The 
substation shall have HVAC system so that the temperature inside the substation is 
maintained at 25 Deg.C in all conditions. Provision for remote alarm on failure of air 
conditioning system shall be provided. Indication of substation and control room temperature 
shall be provided. Heat load to be calculated on the basis of heat generation in the substation 
during peak summer period. Fire damper to be provided in the ventilation duct of the HVAC. 
There should be a separate room for installation of the HVAC Units located at ground floor. 
 

2.  Section-VI-
3.14 Design 
Philosophy- 
Electrical 

32 of 97 5.33 OUSS 
Substation 

A Following clause has been added at the end of clause  : 
 
LSTK Contractor shall consider foundation of above additional 6 Nos. 2 MVA Owner’s 
Transformers in OUSS. 
 

3.  Section-VI-
3.14 Design 
Philosophy- 
Electrical 

3245 of 
97 

8.3.8 Transformers M Nitrogen Injection Fire Prevention and Extinguishing System (NIFPES) shall be considered for 
transformers having oil capacity more than 2000 Ltrs. 
Additionally, Auto High Velocity Water Sprinkle System (HVWS) complete with Piping shall 
also be provided for Grid Transformers. 
 
To be read as……. 
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Both High Velocity Water Spray (HVWS) System and Nitrogen Injection Fire Prevention and 
Extinguishing System (NIFPES) shall be provided for transformers fire protection of capacity 
more than 60 MVA. 
Only Nitrogen Injection Fire Prevention and Extinguishing System (NIFPES) shall be provided 
for transformers fire protection of capacity more the 20MVA but less than 60 MVA. 
Only High Velocity Water Spray (HVWS) System shall be provided for transformers fire 
protection having oil capacity more than 2000 Liters and rating upto  20MVA. 
 

4.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 

65 of 97   8.15.1 M The estimated & tentative I/O list (I/O counts) required at various substations shall be provided 
by respective Contractors of Coal Gasification Plant, Ammonia-Urea Plant & Steam 
Generation Plant, Offsite& Utilities (OSBL) Plant. 
 
To be read as……. 
 
The estimated & tentative I/O list (I/O counts) required at various substations of Coal 
Gasification Plant, Ammonia-Urea Plant & Steam Generation Plant, Offsite& Utilities (OSBL) 
Plant are as below . 
 
1.Man Receiving Substation :  To be decided by LSTK Contractor 
2. Offsite & Utilities Substation : To be decided by LSTK Contractor. Additional 400 I/O Counts 
shall be considered for Owner’s equipments in OUSS. 
3. Coal Gasification Substation : 1950 Nos.  
 4. Air Separation Substation : 1180 Nos. 
5. Purification Substation : 920 Nos. 
6. Cooling Tower Substation : 860 Nos.  
7. CMD Substation : 1120 Nos. 
8. Ammonia Substation : 1400 Nos. 
9. Urea Substation : 1340 Nos. 
10. Ammonia Storage Substation : 860 Nos. 
11. Ammonia-Urea Cooling Tower Substation : 1050 Nos. 
12. Steam Generation Plant Substation : 2450 Nos. 
13. RWTP Substation : 1060 Nos. 
14. DM + CPU Substation : 1020 Nos. 
15. ETP Substation : 920 Nos. 
16. Bagging Substation : 960 Nos. 
17. Coal Handling Unit Substation  : 1300 Nos. 
18. Ash Handling Unit Substation  :  480 Nos. 
19.OSBL Cooling Water Substation :240 Nos. 
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20. 132 kV Switchyard Substation : 500 Nos. 
21. EDG / Substation 2 : 240 Nos. 
 
Actual  I/O List shall be finalized during detailed engineering.  
 
ECMS Spare Capacity  shall  be as per NIT over the above minimum requirement. 
 
LSTK Contractor shall also consider Ethernet Switches for Relays and MFM for some 
substations other than MRSS & OUSS. Tentative Nos. of Ports for Ethernet Switches shall be 
1300.  

Remaining part of clause shall remain unchanged. 

5.  Section-VI-
3.14 Design 
Philosophy- 
Electrical 

70 of 97 9.1.3 Cables  M All EHV/HV power cables shall be made of stranded aluminium conductor with XLPE 
insulation, PVC inner sheathed FRLS type, armoured, PVC outer sheathed FRLS type, 
conductor screen, insulation screen and construction as per IS: 7098 (Part 2). HV cables shall 
be of unearthed type. 
 
Incomer Cables in 220 KV GIS and 33 KV GIS shall be of Single Core. Single core EHV/HV 
Power cable shall be of copper conductor. The construction of same shall be as per above 
 
To be read as……. 
 
All HV power cables shall be made of stranded aluminium conductor with XLPE insulation, 
PVC inner sheathed FRLS type, armoured, PVC outer sheathed FRLS type, conductor 
screen, insulation screen and construction as per IS: 7098 (Part 2). HV cables shall be of 
unearthed type. 
 
Incomer Cables in 220 KV GIS and 33 KV GIS shall be of Single Core. Single core EHV/HV 
Power cable shall be of copper conductor.  
 
EHV cables (220 KV Cables) shall be made of electrolytic grade copper stranded compacted 
circular conductor for size upto 1000mm2 and segmental type for size above 1000mm2,, 
tapped with high penetration semi conducting water blocking tape, shielded with extruded 
semi-conducting layer, insulated with dry gas cured cross linked polyethylene (XLPE) 
insulation,  insulation screened with extruded semi- conducting layer, insulated core copper-
wire, screened lapped with a combination of semiconducting water swell able and Corrugated 
Aluminium sheath  followed by black extruded PE (Poly-thylene) inner sheath, Corrugated 
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aluminiumarmoured and graphite coating PVC outer sheathed overall cable, confirming to 
latest edition of IEC-62067 and IS:7098 (Part-III)/1993.    

6.  Section-VI-
3.14 Design 
Philosophy- 
Electrical 

74 of 97 9.1.15 additional Run 
of Cables 

M Between 220 KV GIS & 220/34.5 KV Transformers, 1 additional Run of Cables per Phase 
(single core cables) shall be provided as spare. 
 
To be read as……. 
 
Between 220 KV GIS & 220/34.5 KV Transformers, 1 additional Run of Cable (single core 
cable) shall be provided as spare. 
 

7.  Section-VI-
3.14 Design 
Philosophy- 
Electrical 

74 0f 97   A Following clause has been added: 
 
9.1.17 Deration factor, group laying factor etc. as per Technical Catalogue of Cable 
Manufacturer (of whose cables shall be supplied) shall also be considered while sizing the 
cables.  
 

8.  Section-VI-
3.14 Design 
Philosophy- 
Electrical 

89 0f 97    A Following clause has been added: 
 
11.1.23 
All the equipments to be installed like ECMS Equipments etc. in Substations other than MRSS 
and OUSS shall also be earthed with dedicated Earth Pits as per Earthing Calculation subject 
to Minimum 2 Nos. Earth Pits in each substation. 
 

9.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 

Attachment 
Technical 
Specification – 
Power 
Transformers  
(PC183 

9 of 36 6.10  Losses 
 

The losses under the full load condition, at the rated voltage and frequency shall be indicated 
by the vendor at 75OC. These shall be guaranteed within the tolerable limits specified in 
IS:2026 at principal tap position. The purchaser has the right to impose penalty charges or 
reject the transformer in case of any difference in the test and guaranteed values. 
 
To be read as……. 
 
The losses under the full load condition, at the rated voltage and frequency shall be indicated 
by the vendor at 75OC. These shall be guaranteed within the tolerable limits specified in 
IS:2026 at principal tap position. The Owner has the right to impose penalty charges or reject 
the transformer in case of any difference in the test and guaranteed values. 
 
Maximum value of the below-mentioned losses of Main Power Transformers at normal tap 
shall be as follows : 
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125/150 MVA Transformers 

 No Load Losses at rated voltage & rated frequency: 50  kW 
 Load Losses at rated output: 380 kW 
 Auxiliary losses at rated output: 5kW 
 Total losses including auxiliary losses at rated Output, rated voltage & rated frequency 

: 435 kW 
45/50 MVA Transformers 

 No Load Losses at rated voltage & rated frequency : 25  kW 
 Load Losses at rated output : 160 kW 
 Auxiliary losses at rated output: 3kW 
 Total losses including auxiliary losses at rated Output, rated voltage & rated frequency 

: 188 kW 
 
6 MVA Transformers 

 No Load Losses at rated voltage & rated frequency : 4  kW 
 Load Losses at rated output : 46 kW 

 
Other Transformers shall be of Energy Efficient Level 3 as per IS ;1180.  
 
The losses in kilowatts (including IS tolerance) at rated voltage and rated frequency and the 
total load losses in kilowatts at rated output, rated voltage and rated frequency at 75°C shall 
be guaranteed. 
 

10.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 
Attachment 
Technical 
Specification – 
Power 
Transformers  
(PC183-TS-
0802) 

23 of 36 10.3 Special Tests  M c) Short-circuit test (IEC 60076-5) 
 
To be read as……. 
 
c) Short-circuit test (IEC 60076-5) shall be performed on 1 No. 220/34.5 kV 125/150 MVA 
Transformer.  
. 
Remaining part of clause shall remain unchanged. 

11.  Section-VI-3.1 
Design 

5 of 41 3.2.1 Rated dynamic 
withstand 

M All other parameters shall Rated dynamic withstand current : 128 kA 
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Philosophy- 
Electrical 
 
Attachment 
Technical 
Specification 
– 220 kV GIS 
(PC183-TS-
0832A) 

current To be read as……. 
 
Rated dynamic withstand current : 125 kA 
 
All other parameters shall remain unchanged. 

12.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 
Attachment 
Technical 
Specification – 
220 kV GIS 
(PC183-TS-
0832A) 

22 of 41 6.10 II surge arrester M The surge arrester shall be of heavy duty station class hermetically sealed, Gapless, ZnO, 
Surge arrestor, suitable for use with GIS, for each phase, at the 220 kV line underground 
cable entry terminals of GIS shall be provided for Line Bays. 
 
To be read as……. 
 
The surge arrester shall be of heavy duty station class hermetically sealed, Gapless, ZnO, 
Surge arrestor, suitable for use with GIS, for each phase, at the 220 kV cable entry terminals 
for all Line Bays and all Transformer Bays of GIS shall be provided. 

13.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 
Attachment 
Technical 
Specification – 
33 kV GIS 
(PC183-TS-
0832B) 

4 of 42 3.2.1 Incomer / 
Buscoupler 
Current Rating 

M Incomer / Buscoupler Current Rating at 50 deg C  Amp 3150 
 
To be read as……. 
 
Incomer / Buscoupler Current Rating at 40 deg C  Amp 3150 
 
All other parameters shall remain unchanged. 
 
 

14.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 
Attachment 
Technical 

25 of 42 6.10 II Surge Arrester M The surge arrester shall be of heavy duty Distribution Class hermetically sealed, Gapless, 
ZnO, Surge arrestor, suitable for use with GIS, for each phase, at the 33 kVline underground 
cable entry terminals of GIS shall be provided for Line Bays. 
 

To be read as……. 
 
The surge arrester shall be of heavy duty Distribution Class  / DH class hermetically sealed, 
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Specification – 
33 kV GIS 
(PC183-TS-
0832B) 

Gapless, ZnO, Surge arrestor, suitable for use with GIS, for each phase, at the 33 kV cable 
entry terminals of GIS for all Line Bays and all Transformer Bays shall be provided . 
 

15.  Section-VI-3.1 
Design 
Philosophy- 
Electrical 
 
Technical 
Specification 
– Electrical 
Control And 
Monitoring 
System 
(ECMS) 
(PC183-TS-
0833) 
 

 4.15   1 (two) A4 printers. 
 

To be read as……. 
 
1 (One) A4 printers. 
 
Remaining part of clause shall remain unchanged.  

16.  PC183-7411-
0985A 

  220kV & 33 kV 
GIS  Single Line 
Diagram  

M Revised Single Line Diagram is attached  

17.  PC183-7411-
0985B 

  11 KV Single 
Line Diagram 
(OUSS) 

M Revised Single Line Diagram is attached 

18.       O&UMSS  shall be read as OUSS, in complete  Section 3.1 – Design Philosophy Electrical.  

19.  Section VI-
10.0 
Vendor List  

3 of 44   33 kV GIS M ABB Power Products and System India Ltd  
 
To be read as……. 
 
ABB India Limited 
 

20.  Section : VI – 
3.2.1, Fire 
Fighting 
System 
 

2 of 8 - TABLE OF 
CONTENT  

D Section Number -14.0 Fire Alarm System, Detection System & Manual Call Points 
Above stands deleted. 
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21.  Section : VI – 
3.2.1, Fire 
Fighting 
System 

6 of 8  7.5  M Automatic fixed water spray system, designed in accordance with NFPA 15, with automatically 
pneumatically operated deluge valve having manual by-pass valve system & detectors, shall 
be installed to the following locations: 
 
To be read as……. 
 
Automatic fixed water spray system, designed in accordance with NFPA 15, with automatically 
hydraulically operated deluge valve having manual by-pass valve system & detectors, shall be 
installed to the following locations: 
 

22.  Section : VI – 
3.2.1, Fire 
Fighting 
System 

6 of 8 8.1  M Clean Agent (Inergen or Argonite) System shall be provided to : 
Rack Room, Panel room, Switch gear room, Computer rack room and Control Room, as 
applicable. 
 
To be read as……. 
 
Clean Agent (Inergen or Argonite) System shall be provided to : 
Rack Room, Panel room, Computer rack room and Control Room, as applicable. 
However, as per applicable codes / standards adequate fire protection shall be provided for 
Switch gear room. 
 

23.  Section : VI – 
3.2.1, Fire 
Fighting 
System 

6 of 8 8.2  A CO2 gas flooding system shall also be provided in cable cellar. 

24.  Section : VI – 
3.2.1, Fire 
Fighting 
System 

   A Conceptual Fire Water Facility for OSBL (Drg. No. PC183–0000–0011)  
 

25.  PC183/E/8001
/SECVI-3.3 

General  2.3.1 RCC paving to 
be done for 
entire battery 
limit and extend 
up to the 
adjacent roads 
around the unit. 
The contractor’s 
scope is limited 

M RCC paving shall be done on entire plant area having various equipment and facilities and up 
to 3 m all around beyond that region also. (it means area should be paved in totality as a unit 
as well as  all around 3 m and not in parts where equipment are placed) After that, 
landscaping works with water sprinklers has to be maintained. Similarly, for buildings and 
structures, RCC paving shall be provided up to 3 m all around the buildings/structures. 
Approach roads, exit roads and drains are to be provided within/between all units/roads and 
structures along with their tie-in connections with Main peripheral roads and drains (which are 
in Owner's scope). If required, heavy duty paving shall be designed for heavy vehicular traffic 
movement as per IRC Loading.
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to all round the 
peripheral 
roads. Heavy 
duty paving 
shall be 
designed for 
heavy vehicular 
traffic 
movement as 
per IRC 
Loading.

26.  PC183/E/8001
/SECVI-3.3 

Design 
philosophy  
for scope 
of work - 
civil & 
structural 
work 

1.0 Parking shed for 
Substation 
Buildings etc of 
appropriate size 
 

M Parking Shed (of approx. Size 20 m x 10 m for MRSS and 10 m x 5 m for OUSS) for both 
Substation Yards (MRSS and OUSS).  

       

LEGEND : M: MODIFICATION, A: ADDITION, D: DELETION 
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