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ENNORE SEZ COAL BASED STPP 
(2 X 660 MW) 

FUEL OIL UNLOADING SYSTEM 

SPEC. No: PE-TS-412-166-A001
AMENDMENT NO. - 1 
DATE 09.06.2015 
SHEET 1 OF 3 

AMENDMENT / ADDITION TO EXISTING CLAUSES OF FOHS TECHNICAL 
SPECIFICATION. BIDDER TO NOTE THAT EXISTING DISCRIPTION AS APPEARING IN 
THE SPECIFICATION STANDS DELETED / MODIFIED OR ADDED AND CLAUSES / 
DETAILS AS MENTIONED IN “AMMENDMENT (TO BE READ AS)” COLUMN SHALL BE 
APPLICABLE AND COMPLIED BY THE BIDDER. 

S.NO. CLAUSE EXISTING 
DISCRIPTION 

AMENDMENT (TO BE READ AS) 

1.0 
2.1.0 SECTION C, 
PAGE NO 20 OF 
487.

NEW 
REQUIREMENT. 

FOLLOWING IS INCLUDED IN BIDDER’S 
SCOPE: 

“CONTROL VALVES FOR FUEL OIL 
TEMPERATURE CONTROL I.E. AUX 
STEAM FOR FLOOR COIL HEATER 
(ON/OFF TYPE) CONTROL VALVE AND 
AUX STEAM FOR SUCTION HEATER 
(MODULATING) CONTROL VALVE.” 

2.0 
1.0
(INSTRUMENTAION 
& CONTROL) 
SECTION C ANNEX 
I, PAGE NO 34 OF 
487.

NEW 
REQUIREMENT. 

ALL PRIMARY INSTRUMENTS, 
HARDWARE & JBS ETC USED FOR 
MEASUREMENT FOR HFO AND LDO 
SYSTEM SHALL BE FLAME PROOF 
(IEC-79.1, PART I). 

3.0 
SECTION C ANNEX 
II

NEW 
REQUIREMENT. 

APPLICABLE STANDARD FOR MAJOR 
ITEMS HAVE BEEN MENTIONED AT 
ANNEXURE II, SECTION C OF 
TECHNICAL SPECIFICATION. CODES 
FOR DESIGN, INSPECTION AND 
SERVICE FOR C&I ITEMS SHALL BE AS 
PER ANNEXURE I TO THIS 
AMMENDMENT. 

4.0 
P&ID FOR HFO 
SYSTEM, # PE-DG-
412-166-A101

NEW 
REQUIREMENTS

1. FOLLOWING INSTRUMENTS 
SHALL ALSO BE PROVIDED IF 
NOT SHOWN SPECIFICALLY IN 
PID: 

A) DUAL REDUNDANT PRESSURE 
TRANSMITTERS SHALL BE 
PROVIDED AT DISCHARGE 
HEADER OF HFO PUMPS 
REQUIRED FOR INTERLOCK & 
PROTECTION. 

B) DUAL REDUNDANT RADAR 
TYPE LEVEL TRANSMITTERS 
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ENNORE SEZ COAL BASED STPP 
(2 X 660 MW) 

FUEL OIL UNLOADING SYSTEM 

SPEC. No: PE-TS-412-166-A001
AMENDMENT NO. - 1 
DATE 09.06.2015 
SHEET 2 OF 3 

SHALL BE PROVIDED FOR 
EACH OIL TANK REQUIRED FOR 
INTERLOCK & PROTECTION. 

C) DUAL REDUNDANT 
TEMPERATURE ELEMENTS 
SHALL BE PROVIDED FOR 
EACH OIL TANK REQUIRED FOR 
OIL TEMPERATURE CONTROL 
IN TANK. 

D) LEVEL SWITCHES SHALL BE 
PROVIDED ON EACH FUEL 
TANK AS PER TECHNICAL 
SPECIFICATION SECTION C, 
ANNEX VIII, CL. NO.15.4.9.2 (B), 
PAGE NO. 94 OF 487. 

E) EACH PUMP PROVIDED IN OIL 
WATER SEPARATOR PIT AND 
SUMP SHALL BE PROVIDED 
WITH PRESSURE SWITCH AT 
DISCHARGE FOR INTERLOCK & 
ALARM. 

2. REVISED PID IS ATTACHED. 

5.0 
P&ID FOR HSD 
SYSTEM, # PE-DG-
412-166-A102.

NEW 
REQUIREMENTS.

1. FOLLOWING INSTRUMENTS 
SHALL ALSO BE PROVIDED IF 
NOT SHOWN SPECIFICALLY IN 
PID: 

A) DUAL REDUNDANT PRESSURE 
TRANSMITTERS SHALL BE 
PROVIDED AT DISCHARGE 
HEADER OF HFO PUMPS 
REQUIRED FOR INTERLOCK & 
PROTECTION. 

B) LEVEL SWITCHES SHALL BE 
PROVIDED ON EACH FUEL 
TANK AS PER TECHNICAL 
SPECIFICATION SECTION C, 
ANNEX VIII, CL. NO.15.4.9.2 (B), 
PAGE NO. 94 OF 487. 

2. REVISED PID IS ATTACHED. 

6.0 
P&ID FOR STEAM 
AND CONDENSATE 
FOR HFO HEATING 
AND TRACING, # 

 REVISED PID IS ATTACHED. 
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(2 X 660 MW) 
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SPEC. No: PE-TS-412-166-A001
AMENDMENT NO. - 1 
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SHEET 3 OF 3 

PE-DG-412-166-
A103. 

7.0 
ADDITION NEW 

REQUIREMENT 
CHAPTER FOR PERFORMANCE 
GUARANTEE TO BE ESTABLISHED BY 
SUCCESSFUL BIDDER IS ATTACHED 
AS ANNEXURE II TO THIS 
AMMENDMENT.

8.0 
PG.NO. 42 OF 487, 
CL.NO.1.9, SR.NO. 
2

SIZE: 50 NB X8 M 
LONG FOR 
CONDENSATE 
SERVICE. 

SIZE: 25 NB X8 M LONG FOR 
CONDENSATE SERVICE. 

9.0 
ADDITION  SPECIFICATION FOR ELECTRIC HEAT 

TRACING IS ATTACHED AS ANNEXURE 
III TO THIS AMENDMENT. 

NOTE: 

1. REPLIES TO PRE-BID QUERIES ARE ATTACHED AS ANNEXURE IV TO THIS 
AMENDMENT AND SHALL BE BINDING ON BIDDER. 
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DESEIN                                                                                  Vol-V : Instrumentation & Control Works

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS 

Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14

Vol. V /Sheet - 14

System particulars are as follows:
                     

Tropicalisation:                  

1. All equipment supplied against this specification shall be given tropical & 
fungicidal treatment in view of the severe climatic conditions prevailing at site as 
described under project data.

2. Tropical protection shall conform to IS:3202 entitled "Climate Proofing of Electrical 
Equipment" or BI:CP-1014:1963 entitled "Protection  of Electrical Power 
Equipment  Against  Climatic condition". 

Gases and fumes Sulphur dioxide and/or trioxide fumes mildly  present. Climate is   
tropical conductive to fungus growth.

Dust particles Heavily dusty with abrasive dust and coal particles of size 5 to 100 
microns present in the atmosphere in large quantity.

1.08.00 CODES AND STANDARDS
                                             
1.08.01 All   equipments,   system   and  service  covered   under   this   specification  shall 

comply with the requirements of  the  latest   statutes   regulations  and  safety codes as  
applicable  in  the   locality  where  the equipments/systems will be  installed.   The   
Bidder shall fully acquaint himself with these requirements and   shall ensure compliance 
with them.

The equipments, systems and services furnished as per this   specification shall conform 
to the codes and standards mentioned   in Cl. no. 1.08.02 of this Section.  However in the 
event of any conflict between   the requirements of two standards or between the 
requirements of   any   standard   and this   specification, the   more stringent   
requirements shall apply unless confirmed otherwise by the Owner   in writing.  The
decision of the Owner shall be final and binding   in all such cases.

The  Bidder's  scope of supply shall include some items  such  as   thermowells,  and 
other in-line devices  for  main   steam,  hot  reheat, cold reheat,  feed water system 
falling under   the purview of Indian Boiler Regulation (IBR) Act.   It shall be   the 
responsibility of the Bidder to obtain the necessary approval   of the concerned 
Inspecting Authority/Chief Inspector of Boilers   for the design and design calculations 
and manufacturing and erection procedures as called for under the IBR act for all items 
requiring such certifications.  

The requirements of statutory authorities (e.g. MOEF, Inspectors of factories, IBR, TAC, 
BEE, CPCB/TNPCB etc) with regards to various plants areas like Main plant, Fuel oil 
plant/system, Chlorination Plant, Fire Fighting system, Emission Measurement, Ambient 
Air Monitoring system etc. shall be complied, even if not actually spelt out.

1.08.02 Reference Codes and Standards

The design,  manufacture,  inspection,  testing, site calibration   and  installation of all 
equipment and systems covered under this   specification  shall conform to the latest 
editions of codes  and   standards  mentioned below and all other applicable  ANSI, 

ANNEXURE I TO AMMENDMENT NO 1
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ASME, IEEE, NEC, NEMA, ISA, DIN, VDE, NFPA, IEC, EIA, TIA and Indian Standards 
and their equivalents. Bidder to note that in no case, OEM/manufacturers own standards 
shall be accepted. 

1.08.02.01 Temperature Measurement

1. Performance Test Code for temperature measurement ASME   PTC 19.3 (1974 –
R 1998)

2. Temperature measurement - Thermocouples ANSI-MC 96.1 – 1982, IEC 584
3. Temperature measurement by electrical resistance thermometers - IS-2806.
4. Thermometer-element-platinum resistance-IS-2848, IEC 751/DIN 43760
5. RTD Design Code – DIN EN 60751:1996, BS EN 60751 : 2008
6. Thermowell Design Code – ASME PTC 19.3 TW – 2010

1.08.02.02 Pressure Measurement

1. Performance Test Code for pressure measurement - ASME PTC   19.2 (2010)
2. Bourdon tube pressure and vacuum gauges - IS 3624, IS 3602, ASME B 40.1

1.08.02.03 Electronic measuring Instruments & Control hardware
1. Automatic null balancing electrical measuring instruments -   ANSI C 39.4 (Rev. 

1973), IS 9319
2. Safety requirements for electrical and electronic measuring and controlling 

instrumentation - ANSI C 39.5 - 1974.
3. Compatibility of analog signals for electronic industrial   process instruments -

ISA-S 50.1:ANSI MC 12.1 - 1975.
4. Dynamic response testing of process control instrumentation - ANSI MC 4.1 

(1975): ISA-S26 (1968).      
5. Surge withstand capability (SWC) tests - ANSI C 37.90A (1974) IEEE Std. 472 

(1974). IEC – 255.4.
6. Printed circuit boards - IPC TM-650, IEC 326 C
7. General requirements and  tests for printed wiring boards - IS 7405 (Part-I) - 1973
8. Edge socket connectors - IEC 130-11.
9. Requirements   and methods of testing of   wire   wrap   terminations DIN 41611 

Part-2.
10.  Dimensions of attachment plugs & receptacles ANSI C73-1973.
11. Direct acting Electrical Indicating Instruments: IS-1248-1968.

1.08.02.04 Instrument Switches and Contacts

1. Contact rating - AC services NEMA ICS Part-2 125, A600
2. Contact rating - DC services NEMA ICS Part-2-125, N600.

1.08.02.05 DDCMIS & other Control System

1. Application of Safety Instrumented System – ANSI/ISA 84.01 1996
2. Functional Safety - Safety Instrumented System for Process Sector – IEC –

61151
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3. IEEE Application Guide for Distributed Digital Control Monitoring for Power Plant 
– IEEE 1046

4. Fossil Fuel Power Plant Steam Turbine Bypass System – ANSI/ISA – 77.13.01
5. Human System Interface Design Review Guide lines – NUREG – 700
6. Annunciation Sequence and Specification – ANSI/ISA 18.1
7. “IEEE 1050, IEEE guide for Instrumentation & control system grounding in 

generating station”,
8. ANSI/ISA-77.44.01-2007 - Fossil Fuel Power Plant - Steam Temperature Controls
9. ANSI/ISA-RP77.60.05-2001 (R2007) - Fossil Fuel Power Plant Human-Machine 

Interface: Task Analysis
10. ANSI/ISA-77.42.01-1999 (R2006) - Fossil Fuel Power Plant Feedwater Control 

System – Drum-Type
11. ANSI/ISA-77.20-1993 (R2005) - Fossil Fuel Power Plant Simulators - Functional 

Requirements
12. ANSI/ISA-77.41.01-2005 - Fossil Fuel Power Plant Boiler Combustion Controls
13. ANSI/ISA-RP77.60.02-2000 (R2005) - Fossil Fuel Power Plant Human-Machine 

Interface: Alarms
14. ANSI/ISA-77.70-1994 (R2005) - Fossil Fuel Power Plant Instrument Piping 

Installation
15. ANSI/ISA-TR77.60.04-1996 (R2004) - Fossil Fuel Power Plant Human-Machine 

Interface-Electronic Screen Displays
16. ANSI/ISA-77.43.01-1994 (R2002) - Fossil Fuel Power Plant Unit/Plant Demand 

Development-Drum Type
17 ANSI/ISA-77.13.01-1999 - Fossil Fuel Power Plant Steam Turbine Bypass 

System

1.08.02.06 Electronic Cards, Subassemblies and Componets 

a) Unpackaged

i) Vibration : IEC-68.2.6
ii) Shock : IEC-68.2.27
iii) Drop & Topple: IEC-68.2.31

b) Packaged

Vibration, Drop & Static Compression - NSTA

C) Electromgnetic Compatibility

i) Electrical Fast Transient : IEC-801.4
ii) Surge Withstand : IEC-255.4
iii) Radiated Electromagnetic Field : IEC-801.3 
iv) Electrostatic Discharge : IEC-801.2
v) Electromagnetic Emission : VDE 0871, Class B

1.08.02.07 UPS System/DC control power supply system:

1.   Practices   and   requirements for   semi-conductor   power   rectifiers - ANSI 
C34.2-1973.
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2.   Relays and relay systems associated with electrical power   apparatus - IEEE Std. 
3.13, ANSI C 3790-1983.          

3. Surge withstand capability tests - ANSI C37.90a-1974.  IEEE   Std. 472 - 1974
4. Recommended practice for sizing large lead storage batteries   for generating 

stations & substations - IEEE-485.
5. Performance testing of UPS - IEC 146.
6. IEC 62040 – General & Safety requirement of UPS.
7. IEC 62040-2 - UPS – EMC Requirement.
8. IEC 62040-3 - UPS – Method of specifying the 

performance and test requirement.
9. IEC 60269-2 – Main Supply Fuse.
10. IEC 60947 – MCCB.
11. IEC/EN 60623 – BATTERIES.

IEEE485/IEEE1115
IS : 10918, IS : 1069

12. IEC 60146 - For DC system. 

1.08.02.08 Control Valves

         1.   Control Valve sizing - Incompressible fluids - ISA S39.2  - 1972.
          2.   Control valve sizing - Compressible fluids - ISA S39.3  - 1973, ISA S39.4 -

1974.
          3.   Face to face dimensions of control valves - ANSI B16.10 

1) ISA Hand book of control valves - ISBN B1047-087664-234-2.
2) Valves - flanged, threaded and welding end : ANSI B 16.34(2009)
3) Casting : ASTM A 216 / A 351 (2008)
4) Welded end connection : As per ASME boiler and pressure vessel 

code / ANSI.B 16.34(2009), B16.25 (2009), B 16.11(2009).
5) Defect removal: ANSI B 16.34 2009.
6) Cleaning : ASTM A 380 2006.
7) CV test : As per ISA procedure S 75.02 (2008).
8) Control Valve seat leakage : ANSI/FCI 70.2

1.08.02.09 Enclosures

1. Types of enclosures - NEMA Std.  ICS-6-110.15 through 110.22   (Type 4 to 13).
2. Racks, panels, and associated equipment - EIA:  RS-310-B   (ANSI C83.9 - 1972)
3. Protection Class for Enclosure, Cabinets, Control Panels and Desks - IS-13947-

1962. 

1.08.02.10 Apparatus, enclosures and installation practices in hazardous   areas

1. Classification of hazardous area - NFPA Art.  500, Vol.70-1984.
2. Electrical Instruments in hazardous dust  locations - ISA-RP 12.11
3. Intrinsically safe apparatus - NFPA Art.493 Vol.4.1978
4. Purged and pressurized enclosure for electrical equipment in  hazardous location 

- NFPA Art. 496 1982. 

1.08.02.11 Sampling System
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1. Stainless steel material of tubing and valves for sampling  system - ASTM A269-
82 Gr TP316.

2. Submerged helical coil heat exchangers for sample coolers ASTM D 11-98.
3. Water and Steam in power cycle - ASME PTC 19.11(2008).
4. Standard methods of sampling system - ASTM D 1066-69.

1.08.02.12 Annunciators

1. Specifications and guides for the use of general purpose annunciators - ISA RP 
18.1-1979.

2. Surge withstand capability tests - ANSI C.37.90a - 1974 and IEEE std. 472-1974

1.08.02.13 Interlocks, Protections

1. Relays and relay system associated with electric power   apparatus - IEEE 
std.3.13.

2. Surge withstand capability tests - ANSI C.37.90a - 1974 and IEEE Std. 472 -
1974.

3. General requirements & tests for switching devices for   control and auxiliary 
circuits including contactor relays -   IS-6875 (Part-I) 1973.

4.  Turbine water damage prevention - ASME - TDP-1980.  
5. Boiler safety interlocks - NFPA Section 85B, 85D, 85E, 85F,85G.

1.08.02.14 Process Connection and Piping:

1. Codes for pressure piping power piping ANSI B31.1
2. Seamless carbon steel pipe ASTM A-106.
3. Forged and Rolled Alloy steel pipe flanges, forged fittings, valves and parts -

ASTM A-182.
4. Material for socket welded fittings - ASTM A-105.
5. Seamless ferrite alloy steel pipe - ASTM A-335.
6. Pipe fittings of wrought carbon steel and alloy steel - ASTM A-234.
7. Composition bronze or metal castings - ASTM B-62.
8. Seamless copper tube, bright annealed ASTM B-168.
9. Seamless copper tube - ASTM B-75.
10. Dimensions of fittings - ANSI B-16.11
11. Valves flanged and butt welding ends - ANSI B16.34.
12. Nomenclature for Instrument tube fittings ISA-RP-42.1 - 1982.

1.08.02.15 Instrument Tubing

1. Seamless carbon steel pipe - ASTM - A106.
2. Material for socket weld fittings - ASTM - A105.
3.   Dimensions of fittings - ANSI B16.11
4. Code for pressure piping, welding, hydrostatic testing  -   ANSI B31.1.

1.08.02.16 Cables

1. Thermocouple extension wires/cables - ANSI C 96.1 - 1982.
2.   Colour coding of single or multi-pair cables – VDE 0815 
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3.   Guide for design and installation of cable systems in power   generating stations 
(insulation,  jacket  materials)  - IEEE   Std. 422 - 1977. 

4.  Requirements of vertical tray flame test - IEEE 383 - 1974.
5.   Standard specification  for tinned soft or annealed  copper   wire for electrical 

purpose - ASTM B-33 - 81.
6. Oxygen index and temperature index test - ASTM D-2863.
7. Smoke generation test - ASTMD-2843 and ASTME-662.
8. Acid gas generation test - IEC-754-1.
9. Swedish chimney test - SEN - 4241475 (F3)
10. Instrumentation cables and internal wiring IS-1554 (Part-I, 1976) and IS-

5831(1984).
11. Standard for Control, Thermocouple Extension and 

Instrumentation cable - NEMA WC57-2004
ICEA S-73-532, Rev. 2, 2004)

12. PVC insulated (heavy duty) Electric cables for working voltages upto and 
including 1100V  - IS:1554 (Part-I)

13 Conductors for insulated electric cables and flexible cords. - IS:8130
14 PVC insulation and sheath of electric cables - IS:5831

    15. Mild steel wires, strips and tapes top armoring cables - IS:3975
16. Water Immersion Test - VDE 0815
17 Drums for electric cables - IS : 1048

1.08.02.17 Cable Trays, Conduits

1.  Guide  for the design and installation of cable  systems  in   power  generating  
station (cable  trays,  support  systems,   conduits) - IEEE Std. 422, NEMA VE-1, 
NFPA-70-1984.

2.   Guide  for  the design and installation of cable systems  in   power  generating  
station (Cable  trays,  support  systems,   conduits) Test Standards, NEMA VE-1 -
1979.

3. Galvanising of Carbon steel cable trays - ASTM A-386-78. 

1.08.02.18 Flow measurement

1. ASME Performance Test Code PTC-19.5 (2004), ISA RP3.2
2. BS 1042
3. ISO 5167

1.08.02.19 Surge Protection System

1. Surge withstand capability tests - ANSI C37.90a-1974.  IEEE   Std. 
472 – 1974

2. IEC 61643-1:1998-02  and E DIN VDE 0675 part 6:1996-03/A2: 1996-10
3. IEC 61643-21:2000-09 and E VDE 0845 part 3-1:1999-07

1.08.02.20 Digital Video Recording & Management System (DVRMS) 

1. ISO 9001 (2000)
2. ISO/IEC15504 Level3 or higher (SPICE 2.0 Software Process Improvement and 

Capability Determination)
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3. SEICMM Level3 or higher (American Software Engineering Institute - Capability 
Maturity Model)

Where:

i) IEEE - Institute of Electrical and Electronics Engineers.
ii) ISA - Instrument, Systems and Automation Society
iii) NEMA - National Electrical Manufacturers Association
iv) ANSI - American National Standards Institute
v) NFPA - National Fire Protection Association
vi) ASME - American Society of Mechanical Engineers
vii) IS - Indian Standards
viii) IEC - International Electro-technical Commission
ix) ASTM - American Society for Testing Materials
x) EIA - Electronic Industries Association
xi) DIN - Deutsche Institute Normale
xii) TIA – Telecommunication Industries Association
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PERFORMANCE GUARANTEE 

1.0.0 GENERAL REQUIREMENTS 

1.1.0 After satisfactory completion of the trial operation, the performance test shall be conducted 
at site by the Contractor. Any preparations required for this test shall be carried out by the 
Contractor for which Owner will provide required shutdown. The duration of the 
Performance Guarantee Test of the Plant at the rated capacity shall be mutually agreed. 
However, a stability period of 2 hours before commencement of test and 2 hours test 
period followed by another 2 hours stable period shall be maintained. The PG test 
procedure should be submitted to the owner well in advance and got approved before the 
commencement of PG test. Performance Guarantee Test shall be conducted within 30 
days of intimation from the Contractor about his readiness for conducting Performance 
Guarantee Test. These tests shall be binding on both the Owner and the Contractor to 
determine performance of the equipment/system with the performance guarantee data. 

1.2.0 The tests shall be conducted at the specified load conditions or as near the specified 
conditions as practicable. The Owner/Contractor will apply agreed factors to compensate 
for deviation from the designed parameters. The suitable correction curves mutually 
agreed by the Owner and the Contractor shall be used. 

1.3.0 All test instrumentation as required for the Performance Guarantee Test shall be arranged 
by the Contractor free of cost. Precision instruments required for Performance Guarantee 
Test shall, however, be arranged by the contractor. Calibration before and after test and 
installation of the test instrumentation for the test shall be the Contractor’s responsibility. 
All test instrumentation shall be in accordance with the applicable code. All test 
instruments and calibration procedures shall be duly approved by the Owner. Batch 
calibration shall not be accepted. The test shall be commenced only after clearance of 
owner on the above vital issues. 

1.4.0 Any special equipment, tools and tackles required for the successful completion of the 
performance tests shall be provided by the Contractor free of cost. 

1.5.0 The performance guarantee figures of the equipment shall be proved by the Contractor 
during the Performance Guarantee Test. 

1.6.0 Should the results of these tests show any decrease from guaranteed values, the 
Contractor shall modify the equipment within 90 days from the date of intimation by the 
owner as required to bring it to meet the guarantees. In such cases, the performance tests 
shall be repeated within one month from the date on which the equipment is made ready 
again for tests subject to grid requirements at that time. All costs of modifications including 
labour, material and the cost of additional testing to prove that equipment meets the 
guarantee shall be borne by the Contractor. 

1.7.0 The provisions outlined in the ASME performance test code or other International and 
Indian approved equivalents shall generally be used as a guide for all the above test 
procedures unless specified otherwise in the specification. The details of all 
measuring/recording meters, test instrumentation such as class of accuracy, make etc. 
shall be covered in the trial operation/ performance test reports. All the list of equipment, 
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accuracy class and test certificates to be submitted and got approved by the owner before 
the commencement of trail operation. 

1.8.0 PG test to be witnessed by the consultant and the owner 

2.0 PERFORMANCE GUARANTEES, PENALTIES & CAPABILITY TESTS: 

2.1 The Contractor shall meet the Performance Guarantees as have been indicated in the 
Specifications.

2.2 The penalty for not meeting the performance guarantees during the Performance Guarantee 
Test shall be assessed and recovered from the Contractor. Such penalty shall be levied 
without limitations, in accordance with stipulations made in in this Annexure and shall be 
without prejudice to all the other conditions of the contract.

2.3 If the guarantees specified are not achieved by the Contractor within 90 days of notification 
by the Owner, he may at his discretion reject the equipment or accept it after levying and 
recovering suitable penalties. 

2.4 In case there is shortfall in capability of equipment while demonstrating capability tests, the 
Contractor shall forth-with rectify his equipment within 90 days and re-perform the capability 
tests to Owner’s satisfaction. 

3.0  PERFORMANCE PERAMETERS AND PENALTY FOR POOR PERFORMANCE: 

3.1 Category I Guarantees: Performance guarantees penalties. 
Auxiliary power consumption - Summation of power consumption of working drives at their 
rated capacities for fuel oil handling system. Base auxiliary power consumption for FOHS and 
penalties shall be as per mentioned in this Annexure. Bidder to furnish its guaranteed 
auxiliary power consumption with its offer. 

3.2 Category III Guarantees: Performance Guarantee under compulsory correction. 
The contractor shall make every effort to practicable to correct the deficiencies. In case the 
Contractor fails to meet the guarantees, the equipment / system shall be replaced with the 
one that shall meet the guaranteed values without any time and cost implication to the Owner. 
The following items are under compulsory correction: 
a) Capacity of each HFO & HSD unloading pump (m3/hr). 
b) Head developed by each HFO & HSD unloading pump (MWC). 
c) Parallel operation of pumps to be demonstrated at site. 
d) Vibration level and noise level of all the pumps at the rated duty point shall be 

demonstrated at site.  
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S.No.     
(1) Description of Equipments   (2)

Total Guaranteed 
Power Consumption 

for Each Equipment at 
Motor Input Terminals 

& control Panel       
(4)

Duty 
Factor   

(5)

Total (KW)       
(6) = (3A)*(4)*(5)

Working Standby
(3A) (3B)

1 HFO Unloading Pumps, 100 
M3/hr at 45 MWC pressure 2 1 0.1

2 HSD Unloading Pumps, 50 M3/hr 
at 40 MWC pressure 1 1 0.1

TOTAL
Note : 

1

2

3

4

Annexure II, AMMENDMENT 1

In case the successful bidder fails to establish / prove the guaranteed values of power consumption (base figure 
of auxiliary power consumption) on actual performance testing at the manufacturing works / site, penalty @ (INR) 
356607/- for every additional kW (or part thereoff) increase in consumption from the base figure  shall be levied. 

2 X 660 MW ENNORE SEZ TPS

Estimated Power Consumption Figure for the compressed air system (For Working Drives Only) considered is  
9.6 KW (For station)

   Guaranteed Power Consumption For Fuel Oil Handling System Shall be as per Following :

Nos. of Equipments 
(3)

Bidders Guaranteed power consumption at motor input terminals ( Not Shaft Power) including power for control 
panel as  furnished in guranteed schedule shall be demonstrated by the successful bidder during performance 
testing at works/site.

The price quoted by the bidder shall be loaded @ (INR) 356607/- for every additional kW (or part thereoff) 
increase in consumption from the base figure indicated at Note no. 1.0 above.

3062139
Text Box
To be filled by bidder and to be submitted with price schedule.



�

                ANNEXURE  - III 
       SPECIFICATION FOR ELECTRIC    
                  HEAT TRACING 
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1. BHEL shall provide incoming power cable to ETH
panel.
2. ETH power distribution panel, further power and
control cables, JBs, power connectors, thermostats,
tracer, tape, cable lugs and glands are in bidders scope.
3. Number of ETH power distribution panels shall be
decided during detailed engineering.

these cables are in
Bidder's scope

By BHEL

nos of panels to be
decided by Bidder.
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                                                                                    HV Cables
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Spec. No. CE/C/P&E/EE/E/OT. No. 03/2013-14
Vol. IV: Electrical Works:398

CHAPTER – 15

HV CABLES

1.00.00 CODES  & STANDARDS

1.01.00 All standards, specifications and codes of practice referred to herein shall be the 

latest editions including all applicable official amendments and revisions as on date of 

opening of bid. In case of conflict between this specification and those (IS: codes, 

standards, etc.) referred to herein, the former shall prevail. All the cables shall 

conform to the requirements of the following standards  and codes:

IS:7098 (Part -II) Cross linked polyethylene insulated PVC sheathed cable for 

working voltage from 3.3 KV up to & including 33 KV.

IS : 3961 Recommended current ratings for cables

IS : 3975 Low Carbon Galvanized steel wires, formed wires and tapes 

for armouring of cables.

IS : 4905 Methods for random sampling.

IS : 5831 PVC insulation and sheath of electrical cables.

IS : 8130 Conductors for insulated electrical cables and flexible cords. 

IS : 10418 Specification for drums for electric cables.

IS : 10810 Methods of tests for cables.

ASTM-D -2843 Standard test method for density of smoke from the burning 

or decomposition of plastics.

ASTM-D-2863 Standard method for measuring the minimum oxygen 

concentration to support candle like combustion of plastics.

IEC-754 (Part-I) Test on gases evolved during combustion of electric cables.
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IEEE-383 Standard for type test of Class IE Electric Cables.

IEC -332 Tests on Electric cables under fire conditions.

Part-3 : Tests on bunched wires or cables (category -B)

2.00.00 GENERAL TECHNICAL REQUIREMENT

2.01.00 Power cable sizes shall be selected on the basis of current carrying capacity, short

circuit rating, permissible voltage drop and standardization of cable sizes.

2.02.00 Power cables shall carry the full load current of the circuit continuously under site

conditions considering the various derating factors like thermal resistivity of soil,

ambient air/ground temperature, grouping, method of laying, etc. The design

ambient air temperature and ground temperature shall be considered at 50 deg C

and 30 deg C respectively.

2.03.00 The cables will be used for connection of power circuits of the system. All the power 

cabling shall be carried out by the contractor. Actual cable sizes will be selected by 

the Contractor. Number of different sizes selected will be kept to a minimum for 

optimization.

2.04.00 Cables shall be generally laid on ladder type cable trays or drawn, through rigid steel 

conduits. For inter plant connection cables shall be routed along overhead cable 

trestles/duct banks.

2.05.00 For continuous operation at specified rating, maximum conductor temperature shall 

be limited to the permissible value as per relevant standard and/or this specification.

2.06.00 The insulation and sheath materials shall be resistant to oil, acid and alkali and shall 

be tough enough to withstand mechanical stresses during handling.

2.07.00 Armouring shall be single round wire / strip of galvanized steel for multi core cables 

and aluminium for single core cable as per the relevant standards.

2.08.00 The inner and outer sheath shall have fire resistant low smoke (FRLS) characteristic 

and shall meet the requirements of additional tests specified for the purpose.
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2.09.00             Core identification for multi core cable shall be provided by colour coding.

2.10.00 Cables shall be so designed and manufactured that no damage occurs during 

handling, transit, storage, installation under any operative conditions which they may 

be subjected to.

2.11.00 HV XLPE FRLS power cables shall be manufactured by triple extrusion dry cure 

(CCV) process using nitrogen.

2.12.00 Minimum value of volume resistivity for XLPE insulation shall be 1.0x1014 ohms-cm at 

27 deg C and 1.0x1012

2.13.00 Maximum continuous operating temperature shall be 90 deg C under normal 

operation and 250 deg C under short circuit condition.

ohms-cm at 90 deg C.

2.14.00 Aluminium conductor used in power cables shall have tensile strength of more than 

100 N/ sq.mm. Conductors shall be multi stranded.

2.15.00 The cable cores shall be laid up with fillers between the cores wherever necessary. It 

shall not stick to insulation and inner sheath. 

2.16.00 The gap between armour wires / formed wire shall not exceed one armour wire / 

formed wire space and there shall be no cross over / over-riding of armour wire / 

formed wire. The minimum area of coverage of armouring shall be 90%. The breaking 

load of armour joint shall not be less than 95% of that of armour wire / formed wire. 

Zinc rich paint shall be applied on armour joint surface.

2.17.00 Cable Identification

2.17.01 Cable identification shall be provided by embossing on every meter on the outer 

sheath the following:

a) Owner's Name

b) Manufacturer’s name or trademark

c) Voltage grade
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d) Year of manufacture

e) Type of insulation and sheath, e.g.  XLPE / HRPVC FRLS as applicable.

f) No. of core and size of cables.

g) ISI Mark

h) Sequential length marking at an interval of 1m throughout the length of the 

cable.

2.17.02 Outer sheath shall be of PVC black in colour as per IS 5831. In addition to meeting all 

the requirements of Indian standards referred to, outer sheath of all the cables shall 

have the following FRLS properties:

(a.) Oxygen index of min. 29 (to ASTMD 2863)

(b.) Acid gas emission of max. 20% (to IEC-60754-I).

(c.) Smoke density rating shall not be more than 60% during Smoke Density Test 

as per ASTMD-2843.

2.17.03 For reduced neutral conductors the core shall be black.

2.17.04 In addition to manufacturer's identification on cables as per IS, following marking 

shall also be provided over outer sheath:

(a.) Cable size and voltage  grade - To be embossed

(b.) Word 'FRLS' at every 5 metre - To be embossed

(c.) Sequential marking of length of the cable in metres at every one metre. To be 

embossed / printed

The embossing / printing shall be progressive, automatic, in line and marking 

shall be legible and indelible.

2.18.00 All cables shall meet the fire resistance requirement as per IEEE - 383 with cable 

installations made in accordance with ‘Flammability Test’ and as per Category-B of 

IEC 60332 Part -3.
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2.19.00 Allowable tolerances on the overall diameter of the cables shall be +/-2mm maximum 

over the declared value in the technical data sheets.

2.20.00 In plant, repairs to the cables shall not be accepted. Pimples, fish eye, blow holes etc. 

are not acceptable.

2.21.00 The cross-sectional area of the metallic screen strip/tape shall be considered in 

design calculations.

3.00.00 Cable selection & sizing

HV cables shall be sized based on the following considerations:

� Rated current of the equipment

� The voltage drop in the cable, during motor starting condition, shall be limited to 

15% and during full load running condition, shall be limited to 5 % of the rated 

voltage. 

� Short circuit withstand capability

The cables for circuit breaker controlled circuits shall withstand the maximum 

calculated fault currents for the following fault clearing times.

(a) Motor, service transformer (Protected by -0.16 seconds

instantaneous over current protection)

(b) Tie feeders (with no IDMT relays on -0.5 seconds

Down-stream)

(c) Others -1 second

In power cables maximum conductor size to be used will be 300 sq. mm & 630 sq.mm for 

multi core and single core cables. In case of multi core cables not more than 3 runs to be 

used or otherwise single core cable to be used.

4.00.00 Derating Factors

Derating factors for various conditions of installations including the following shall be 

considered while selecting the cable sizes:

� Variation in ambient temperature for cables laid in air

� Grouping of cables

� Variation in ground temperature and soil resistivity for buried cables.
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4.01.00 Cable lengths shall be considered in such a way that straight through cable joints is

avoided.

4.02.00           All cables shall be armoured type.

5.00.00         CONSTRUCTIONAL FEATURES

5.01.00 33kV/11kV /3.3 kV Grade Power Cables

Cables shall conform to IS: 7098 Part - II. These cables shall have multi- stranded, 

compacted circular shaped, aluminium conductors. The conductor screen and 

insulation screen shall both be of extruded semi conducting compound and shall be 

applied along with the XLPE insulation in a single operation of triple extrusion process 

so as to obtain continuously smooth interfaces. Thickness of these screens shall not 

be less than 0.8mm. The metallic screen of each core shall consist of copper tape 

with minimum overlap of 20%.  The metallic screen shall be capable of carrying the 

system earth fault current for the specified duration. The eccentricity of the core shall 

not exceed 10% and ovality not to exceed 2%. Method of curing for cables shall be 

"dry curing / gas curing / steam curing". 

6.00.00 SPECIFIC REQUIREMENTS / CONSTRUCTIONAL REQUIREMENTS

6.01.00      33kV/11KV/3.3 kV (UE), 90 Deg.C rating, heavy duty power cables with stranded 

aluminium conductor, extruded XLPE insulation, conductor and insulation screen, 

extruded HRPVC, FR-LSH inner sheath, aluminium round wire armour for single core 

cables and galvanised steel strip armour for three (3) core cables, and extruded

HRPVC, FR-LSH overall sheath manufactured by triple extrusion dry cure (CCV) 

process using nitrogen.

6.02.00          Conductor

Stranded, compacted circular aluminium conductor of H2 grade, conforming to class-

2 of IS: 8130 (1984).

6.03.00 Conductor Screening

Cross linked semi-conducting compound extruded in the same operation as the 

insulation.
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6.04.00 Insulation

Cross linked polyethylene (XLPE) of natural colour, extruded over screened 

conductor.  This shall be conforming to IS: 7098 Part-2 (1985).

6.05.00             Insulation Screening

All cables shall be provided with insulation screening. The insulation screening shall 

consist of extruded cross linked semi-conducting compound in combination with a 

layer of lapped copper tape of thickness not less than 0.1 mm.

6.06.00            Core Identification

a. Three (3) core cables, core identification shall not be done with different colouring 

of XLPE insulation, but with natural colour with coloured strips applied on the 

cores or by numerals printing on the cores.

b. Laying up of cores:

Cores shall be laid up together as per IS 7098 Part – 2 (1985).

c.   Inner Sheath

Three (3) core cables, after laying up of cores, shall be provided with extruded 

HRPVC, FR-LSH inner sheath conforming to type ST2 of IS: 5831/1984.  Such 

inner sheath shall be provided by pressure extrusion process without filler.

However, if in the process, the centre filler is required, the same shall be provided 

and material of centre filler shall be the same as inner sheath material.

Extruded FR-LSH inner sheath shall also be provided for single core cables.

6.07.00              Armour

For three (3) core cables: - Single galvanized steel strip armour conforming to IS:

3975 / 1988.
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For Single Core Cables: - Armour shall be of Non magnetic material consisting of 

single hard drawn aluminium round wires conforming to H4 grade of IS: 8130 / 1984.

6.08.00          Overall Sheath

A tough overall sheath of extruded HRPVC, FR-LSH compound conforming to type 

ST2 of IS: 5831 / 1984 shall be provided over armour.

The colour of outer sheath shall be black.

6.09.00              Discharge free construction:

Inner conductor shielding/screening, XLPE insulation and outer core shielding 

/screening shall be extruded in one operation by special process (i.e. triple extrusion 

dry cure process) to ensure that the insulation is free from contamination and voids 

and perfect bonding of inner and outer shielding with insulation is achieved. The 

contractors are requested to elaborate the manufacturing technique adopted by their 

manufacturers to achieve this motive.

7.00.00 PACKING

7.01.00 Cables shall be supplied in non returnable wooden or steel drums of heavy 

construction. The surface of the drum and the outer most cable layer shall be covered 

with water proof cover. Both the ends of the cables shall be properly sealed with heat 

shrinkable PVC/ rubber caps secured by 'U' nails so as to eliminate ingress of water 

during transportation, storage and erection. Wood preservative anti-termite treatment 

shall be applied to the entire drum. Wooden drums shall comply with IS: 10418.

7.02.00 Each drum shall carry manufacturer's name, Owner's name, address and contract 

number, Type of cable & voltage grade, Year of manufacture, Type of insulation / 

sheath e.g. XLPE /HRPVC FRLS as applicable, No. of core and size of cables, Cable 

code, Length of cable on drum, ISI Mark, Approx. gross mass stenciled on both side 

of the drum. A tag containing same information shall be attached to the leading end of 

the cable. An arrow and suitable accompanying wording shall be marked on one end 

of the reel indicating the direction in which it should be rolled.
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8.00.00 TESTS

8.01.00 Routine tests shall be carried out on 100% drums.

Type and acceptance tests shall be carried out on 1 drum selected on random basis, out 

of every 10 or less number of drums of each type and size of cable of each lot. Size shall 

mean area of cross section in sq.mm read in conjunction with the number of cores. Type 

shall mean type of insulation, sheath, volt grade FRLS/FS etc. 

All acceptance and routine tests as per the specification and relevant standards shall be 

carried out. Charges for these shall be deemed to be included in the equipment price

All tests shall be witnessed by owner’s representative.

In addition to standard Type, Routine & acceptance tests as per IS or other relevant 

standards as indicated elsewhere, to prove the fire resistant characteristics, each 

type of cable shall also be subject to the following additional type/ acceptance tests at 

works. The sample for these tests shall be selected based on criteria specified in IS 

7098-II, Appendix A:

8.02.00 Oxygen index test as per ASTM D 2863.  Minimum value of oxygen index shall be 29. 

The minimum value of temperature Index shall be 21 at 250 Deg.C.

8.03.00          Flammability tests on finished cable as per the requirements of IEEE-383, IEC-

60332-1 and Swedish standard SS 4241475 clause F3.

8.04.00           Smoke generation by sheath under fire shall be as per ASTM D 2843.  The cables 

shall meet  the requirements of light transmission of minimum 40% after the test.  

The test shall be carried out by extrapolation method beyond temperature at which 

the material of sheath may start deformation as per BICC handbook chapter-6 on 

cable in fire.  

8.05.00 Acid gas generation by sheaths under fire as per IEC-60754-1 and the minimum acid 

gas generation shall be less than 20% by weight.

8.06.00 Each type of cable shall also be subject to the following additional type test at works:-

Test for Rodent and termite repulsion properties
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Test shall be conducted to note the presence of rodent and termite repelling chemical 

in PVC compound. Normal procedure is that a few chippings of PVC compound are 

slowly ignited in a porcelain dish in a muffle furnace at about 600 deg. C. The 

resulting ignited ash is boiled with a little ammonium acetate solution (10%). A drop of 

aqueous sodium sulphide solution is placed on a thick filter paper and it is allowed to 

soak. The spot is touched with a drop of above extract. A black spot indicates the 

presence of anti- termite & rodent compound.

9.00.00 TESTING PROCEDURE

9.01.00 Tests During Manufacture:-

During the manufacture of cables, manufacturer’s standard tests shall be performed 

and record / test report shall be made available to purchaser’s representative during 

inspection / testing.

9.02.00 Type Routine & Acceptance Tests:-

After completion of manufacture of cables, type, routine and acceptance tests shall 

be performed strictly as per relevant IS & other applicable standards amended up to 

date.

9.03.00 Type Tests:-

9.03.01 The type test as per applicable standards as given below shall be conducted on one 

drum selected on random basis out of every 10 drums  or less of each type and size 

of cable (In presence of TANGEDCO representative).  In case, facilities of any of the 

type tests are not available at the works of the supplier, then such type tests shall be 

carried out by the supplier at independent recognized Govt. approved laboratory at 

the cost of supplier.

1. Tensile test (for aluminium) as per IS:8130

2. Wrapping test (for aluminium) as per IS:8130

Page 59 of 94



DESEIN Tender Specification
Vol-IV : Electrical Works

                                                                                    HV Cables

2x660 MW Ennore SEZ Supercritical Thermal Power 
Project at Ash Dyke of NCTPS

Spec. No. CE/C/P&E/EE/E/OT. No. 03/2013-14
Vol. IV: Electrical Works:408

Note: - In the case of compacted circular & shaped conductors these tests shall be 

carried out before compacting/shaping for ensuring use of H2 grade 

aluminium.

3. Conductor Resistance test as per IS: 8130.

4. Test for armour wire/strip as per IS:3975

5.   Test for thickness of XLPE Insulation and HRPVC,FR-LSH sheath :-

Requirements and methods of tests for the thickness of insulation, inner sheath

and outer sheath shall be as per IS: 7098  (Part-2).

6.   Tensile strength and elongation test for insulation & sheath:-

This test shall be carried out as per IS: 7098 Part-2 for XLPE cable.

7. Ageing test for insulation and sheath:-

The method of test shall be as per the relevant IS standard.  The period of test 

shall be 168 hours (7 days).  At the end of the ageing period, the tensile strength 

and elongation test shall be carried out as per Sr.No. (6) Above.  The value 

obtained must not differ from the corresponding values obtained before ageing 

by more than + or - 25% in case of XLPE compound.

8. Loss of mass test for HRPVC, FR-LSH sheath:-

This test shall be carried out as per IS 583/1984 012 IEC 60540 & IEC 60502, on 

cables of all voltage grades. The maximum permissible loss of mass is 2 

mg/sq.cm for PVC.

9. Shrinkage test for XLPE insulation & HRPVC FR-LSH sheath:-

           This shall be carried out as per IS: 5831 – 1984 for sheathed and as per IS 7098 

(Part 2) 1985 for XLPE insulation. 

10. Hot deformation test for HRPVC, FR-LSH sheath:-
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This shall be carried out as per IS: 5831 / 1984.

11. Cold Impact test for HRPVC, FR-LSH sheath:-

This shall be carried out as per IS: 5831.

12. Heat shock test for HRPVC, FR-LSH sheath:-

This test shall be carried out as per IS 5831 / 1984 and IEC 60540 and IEC 

60502   & sheath shall pass the requirements of this test.

13. Thermal stability test for HRPVC, FR-LSH sheath:-

This test shall be carried out on cables as per IS 5831 / 1984 and IEC 60540 and

cables shall pass the minimum requirements of 80 minutes for sheath.

14. Hot set test for XLPE Insulation:-

This test shall be carried out as per IS: 7098 Part-1 and Part-2 and cable shall 

pass the requirements given therein.

15. Test for bleeding and blooming of Pigments for HRPVC, FR-LSH Sheath 

This shall be carried out as per IS: 5831 / 1984.

16. Fire Resistance Test:-

This test is compulsory and shall comply with the relevant clause of applicable 

IS.

17. Partial Discharge Test for XLPE Cables:-

The partial discharge test for XLPE insulation shall be carried out as per IS:

7098 (Part-II).

18. Bending Test for XLPE Cables:-

The test method and test requirement shall be as per IS: 7098 (Part-II).  On 

completion of this test, the sample shall be subjected to partial discharge 

measurement and comply with the requirements given in above sub-clause 17.

Page 61 of 94



DESEIN Tender Specification
Vol-IV : Electrical Works

                                                                                    HV Cables

2x660 MW Ennore SEZ Supercritical Thermal Power 
Project at Ash Dyke of NCTPS

Spec. No. CE/C/P&E/EE/E/OT. No. 03/2013-14
Vol. IV: Electrical Works:410

19. Insulation Resistance / Volume resistivity -

As per IS 7098 Part-2 /   1985

20. Dielectric Power Factor Test

As per IS 7098 Part-2 / 1985.

21. Heating cycle test for XLPE Cables:-

This test shall be as per IS: 7098 (Part-II)

22. High Voltage Test:-

This test shall be performed as per the relevant Indian Standard 7098 Part 2 / 

1985.

23. Test for Rodent & Termite Repulsion Property of Sheath:-

A few chipping of the PVC compound is slowly ignited on a porcelain dish or 

cubicle in a muffle furnace at about 60 degree C.  The resulting ignited ash is 

boiled with a little ammonium acetate solution (10%).  Place a drop of 

aqueous sodium sulphide solution on a thick filter paper and allow soaking.

Touch the spot with a drop of above extract.  A black spot indicates the 

presence of lead, the anti-termite and rodent compound.

24. Impulse Withstand Test  

As per IS – 7098 (2) (amended upto date).

25. Water Absorption Test

As per IS 7098 Part-2 / 1985.

9.03.02 The normal sequence of the electrical tests shall be as per Clause 16.1.1 of IEC-

60502/1978 and / or as per IS 7098 Part – 2 / 1985.  All the tests listed herein shall

be applied successively to the same sample.

9.03.03 The inner and outer sheath of the XLPE insulated cable shall be subjected to all the 

tests applicable for PVC sheath as per IS 5831 / 1984.
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9.04.00 Special Tests On HRPVC ‘FR-LSH’ Material

All the sizes of 3.3 kV (UE)/11KV(E) XLPE power cables of the ‘FRLS’ HRPVC 

sheathed type shall pass following special  test requirements.  Inner sheath wherever 

applicable shall also be of the ‘FR-LSH’ type ‘HRPVC’ to meet these special tests.

i) Oxygen/Temperature Index test on sheath material:-This test shall be 

carried out as per American National Std. ASTM-D-2863/77.

The minimum oxygen index shall be 29 at room temperature.

For determination of the temp.index, the oxygen index test shall be carried 

out at different temperature upto 250°C.  However, the test shall be carried 

out by extra-polation method beyond temperature at which the material of 

sheath may start deformation.  The minimum temperature index (i.e. the 

temperature at which the oxygen index is minimum 21) shall be 250°C 

generally as per BICC Hand Book Chapter-6.

ii) Acid gas emission test on sheath material:-This test shall be carried out 

as per IEC 60754-1.  The maximum acid gas emission shall be less than 20 

by weight.

iii) Smoke density test on sheath material:-This test shall be carried out as 

per American National Standard ASTM-D-2843/1977 and also as per UITP 

method (3M cube test on finished cable sample).  The ASTM test method is 
compulsory. For passing this test, the requirement of light transmission 

shall be minimum 40% after the test.

iv) Flammability test on finished cable sample: - This test shall be carried out 

as per the following method:

� Swedish Std.SS:424-14-75 Class-F3. This test known as Swedish Chimney test 

is compulsory.

� IEEE 383-1974 – This test known as the vertical tray flame propagation test shall 

be conducted if insisted by purchaser.

� IEC 60332-1. – The cable should meet the requirement of all the above 

standards.
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9.05.00 Routine Tests:

The following tests shall be carried out as Routine tests on each and every drum 

length of cable, as per IS 7098 (Part 2) / 1985.

a) High Voltage Test

b) Conductor Resistance Test

c) Partial discharge test (for screened cables) – on full drum length.

9.06.00               Acceptance Tests:

The following test shall be carried out as Acceptance Test in the presence of 

TANGEDCO Inspecting Engineer on samples taken from the delivery lot.  One drum 

out of every 10 number of drums or less shall be selected at random sampling basis 

in each lot for the Acceptance Tests which shall be carried out at 

manufacturers/supplier’s cost.

a) High Voltage Test

b) Conductor Resistance Test

c) Tensile / wrapping test.

d) Partial discharge test (In screened cables).

e) Insulation Resistance/Volume resistivity test

f) Measurement of thickness of insulation and sheath and other dimensions

g) Tensile strength & elongation at break for insulation & sheath.

h) Hot set test on XLPE insulation

i) Flammability test as per Swedish standard SS:424-15-75 Class-F-3 (Swedish 

Chimney test)

j) Acid gas generation test as per IEC-60754-1.

k) Smoke density test as per ASTM-D-2843/1977

l) Oxygen index test as per ASTM-D 2863/1977

m) Temp. index test as per ASTM-2863/77
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10.00.00 COMMISSIONING

The contractor shall carry out the following commissioning tests and checks after 

installation at site. In addition the contractor shall carry out all other checks and tests 

as recommended by the manufacturers.

a) Check for physical damage

b) Check for insulation resistance before and after termination/jointing.

c) HV cables shall be pressure tested (test voltage as per IS: 7098) before 

commissioning.

d) Check of continuity of all cores of the cables.

e) Check for correctness of all connections as per relevant wiring diagrams. Any 

minor modification to the panel wiring like removing/inserting, shorting, change 

in terminal connections, etc., shall be carried out by the Contractor.

f) Check for correct polarity and phasing of cable connections.

g) Check for proper earth connections for cable glands, cable boxes, cable 

armour, screens, etc.

h) Check for provision of correct cable tags, core ferrules, and tightness of 

connections.
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CHAPTER – 16

LV CABLES

1.00.00 CODES AND STANDARD

1.01.00 All standards, specifications and codes of practice referred to herein shall be the 

latest editions including all applicable official amendments and revisions as on date of 

opening of bid. In case of conflict between this specification and those (IS: codes, 

standards, etc.) referred to herein, the former shall prevail. All the cables shall 

conform to the requirements of the following standards and codes:

IS : 3961 Recommended current ratings for cables

IS : 3975 Low carbon galvanised steel wires, formed wires and tapes for 

armouring of cables.

IS : 4905 Methods for random sampling.

IS : 5831 PVC insulation and sheath of electrical cables.

IS:7098 (Part -I) Cross linked polyethylene insulated PVC sheathed cables for 

working voltages up to and including 1100V.

IS : 8130 Conductors for insulated electrical cables and flexible cords. 

IS : 10418 Specification for drums for electric cables.

IS : 10810 Methods of tests for cables.

ASTM-D -2843 Standard test method for density of smoke from the burning or 

decomposition of plastics.

ASTM-D-2863 Standard method for measuring the minimum oxygen 

concentration to support candle like combustion of plastics.

IEC-60754 (Part-I) Test on gases evolved during combustion of electric cables.

IEEE-383 Standard for type test of Class IE Electric Cables.

IEC -60332 Tests on Electric cables under fire conditions.
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Part-3 : Tests on bunched wires or cables (catagory -B)

SS-4241475 

classF3

Swedish Chimney test

NES-715-1 Temperature index

2.00.00 TECHNICAL REQUIREMENTS

2.01.01 The cables shall be suitable for laying on racks, in ducts, trenches, conduits and 

under ground buried installation with chances of flooding by water.

2.01.02 Cables shall be flame retardant, low smoke (FRLS) type designed to withstand all 

mechanical, electrical and thermal stresses develop under steady state and transient 

operating conditions as specified elsewhere in this specification.

2.01.03 Aluminium conductor used in power cables shall have tensile strength of more than 

100 N/ sq.mm. Conductors shall be multi stranded.

2.01.04 XLPE insulation shall be suitable for a continuous conductor temperature of 90 deg. 

C and short circuit conductor temperature of 250°C.

2.01.05 The cable cores shall be laid up with fillers between the cores wherever necessary. It 

shall not stick to insulation and inner sheath. All the cables, other than single core 

unarmoured cables, shall have distinct extruded PVC inner sheath of black colour as 

per IS: 5831.

2.01.06 For single core armoured cables, armouring shall be of aluminium wires/ formed 

wires. For multicore armoured cables armouring shall be of galvanised steel as 

follows : -

Calculated nominal dia 
of  cable under armour 

Size and Type of armour

i) Up to 13 mm 1.4mm dia GS wire 

ii) Above 13 & upto 25mm 0.8 mm thick GS formed wire / 1.6 mm dia GS wire

iii) Above 25 & upto 40 mm 0.8mm thick GS formed wire / 2.0mm dia GS wire

iv) Above 40 & upto 55mm 1.4 mm thick GS formed wire /2.5mm dia GS wire

v) Above 55 & upto 70 mm 1.4mm thick GS formed wire / 3.15mm dia GS wire

vi) Above 70mm 1.4 mm thick GS formed wire / 4.0 mm dia GS wire
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2.01.07 The aluminium used for armouring shall be of  H4 grade as per IS:8130 with 

maximum resistivity of 0.028264 ohm mm2

2.01.08 The gap between armour wires / formed wires shall not exceed one armour wire / 

formed wire space and there shall be no cross over / over-riding of armour wire / 

formed wire. The minimum area of coverage of armouring shall be 90%. The breaking 

load of armour joint shall not be less than 95% of that of armour wire / formed wire. 

Zinc rich paint shall be applied on armour joint surface of G.S.wire/ formed wire

per meter at 20 deg C. Aluminium  

armouring shall be same as indicated above for  galvanized steel.

2.01.09 Cable Identification

1. Outer sheath shall be of PVC (of suitable grade) & black in colour. In addition to 

meeting all the requirements of Indian standards referred to, outer sheath of all 

the cables shall have the following FRLS properties.

(a.) Oxygen index of min. 21 (As per NES-715-1)

(b.) Acid gas emission of max. 20% (As per IEC-60754-I).

(c.) Smoke density rating shall not be more than 60% during Smoke 

Density Test as per ASTMD-2843.

2. Cores of the cables shall be identified by colouring of insulation. Following colour 

scheme shall be adopted:

1 core - Red, Black, Yellow or Blue

2 core - Red & Black

3 core - Red, Yellow & Blue

4 core - Red, Yellow, Blue and Black

3. For reduced neutral conductors the core shall be black.

4. In addition to manufacturer's identification on cables as per IS, following marking 

shall also be provided over outer sheath.

(a.) Cable size and voltage  grade - To be embossed
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(b.) Word 'FRLS' at every 5 metre - To be embossed

(c.) Sequential marking of length of the cable in metres at every one metre-

To be embossed / printed

The embossing shall be progressive, automatic, in line and marking shall be legible 

and indelible.

5. Cores of the cables of upto 5 cores shall be identified by colouring of insulation. 

Following colour scheme shall be adopted.

1 core - Red, Black, Yellow, Blue

2 core - Red & Black

3 core - Red, Yellow & Blue

2.01.10 All cables shall meet the fire resistance requirement of IEEE - 383 with cable 

installations made in accordance with clause “Flammability test” and as per Category-

B of IEC 60332 Part -3.

2.01.11 Allowable tolerances on the overall diameter of the cables shall be +\-2 mm maximum 

over the declared value in the technical data sheets.

2.01.12 In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes etc, 

are not acceptable.

3.00.00 Cable selection & sizing

3.01.00 Cables shall be sized based on the following considerations:

i. Rated current of equipment.

ii. Maximum voltage drop limits under steady state and during starting for 

motor being fed from 415V switchgear restricted to 5% and 15% 

respectively.

Maximum voltage drop limits under steady state and during starting for 

motor being fed from 415V MCC restricted to 3% and 15% respectively.
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Maximum voltage drop limits under steady state for feeder (i.e. Outgoing 

feeders being fed from 415V switchgear) restricted to 3%.

iii. For cables to motors and feeders protected by MCCBs the cross section 

will be chosen according to the tripping time of MCCBs.

3.02.00 Derating Factors

Derating factors for various conditions of installations including the following shall be 

considered while selecting the cable sizes:

i. Variation in ambient temperature for cables laid in air

ii. Grouping of cables

iii. Variation In ground temperature and soil resistivity for buried cables.

3.03.00 Cable lengths shall be considered in such ways that straight through cable joints are

avoided.

3.04.00 Cables shall be armoured type if laid in switchyard area, coal handling area or directly 

buried.

3.05.00 All LV power cables except trailing cables shall be XLPE insulated FRLS.

3.06.00 All control cables shall be 2.5 Sq mm copper cable. 

3.07.00 Multicore control cables will generally have spare conductor (s) in accordance with 

the following chart and cores of a single cable will not be split for different 

auxiliary/equipment: 

Conductors required Cables 

1 or 2 1-3/C 

3 or 4 1-5/C 

5 or 6 1-7/C 

7 or 8 1-10/C 

9 or 10 1-12/C

11 or 12 1-16/C

13 or 14 1-18/C

Above 14 core                                   Two or more of above cables 
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4.00.00 CONSTRUCTIONAL FEATURES

04.01.00 1.1 KV Grade Power Cables

(d.) 1.1 KV grade XLPE power cables shall have compacted aluminium conductor 

for cables including 10 sq. mm and above and copper conductor for cables 

below 10 sq.mm, XLPE insulated, PVC inner-sheathed (as applicable), 

armoured, FRLS PVC outer-sheathed conforming to IS: 7098. (Part-I).

(e.) 1.1 KV grade Trailing cables shall have tinned copper (class 5) conductor, 

insulated with heat resistant elastomeric compound based on Ethylene 

Propylene Rubber (EPR) suitable for withstanding 90°C continuous conductor 

temperature and 250 deg C during short circuit, inner-sheathed with heat 

resistant elastomeric compound, nylon cord reinforced, outer-sheathed  with 

heat resistant, oil resistant and flame retardant heavy duty elastomeric 

compound conforming to IS 9968

4.02.00 1.1 kV Grade Copper Conductor Fire Survival Power Cables

4.02.01 1100 volt grade, 90 Deg.C rating, Power cables with stranded Copper conductor, 

heat resistance elastomeric insulation generally conforming to Type IE-2 of IS: 6380-

1984, extruded Halogen free or very low Halogen elastomeric inner sheath, generally 

conforming to Type SE-3 of IS-6380-1984, round wire/strip armour and extruded 

outer sheath of elastomeric material generally conforming to Type SE-3 of IS: 6380-

1984.

4.02.02 The cables shall be generally manufactured in conformity to IS-9968 Part-1/1988.

4.02.03 The cables shall be rated for 3 hours fire rating.

4.02.04 Conductor shall be of stranded construction, consisting of high conductivity annealed 

plain copper wires conforming to Class-II of IS 8130.

A suitable heat barrier tape, preferably glass mica tape shall be provided over the 

conductor.

4.02.05 The insulation shall consist of heat resisting elastomeric material EPR ( Ethylene 

Propylene rubber) and shall conform to Type IE-2 of IS:6380/1984 amended up to 

date. 
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4.02.06 The suitable fire retardant material fillers shall be used for filling in the interstices. 

Two layers of plain glass fiber binder tape shall be applied over the laid up cores.

4.02.07 Fire Survival Power & Control cables shall be provided for the following services:

(a.) DC emergency lube oil pump.

(b.) Turbine lube oil pump/barring gear.

(c.) Jacking oil pump.

(d.) Scanner air fan.

(e.) Incoming & outgoing cables for DC lighting distribution board.

(f.) Fire /smoke detection system.

(g.) DC seal oil pump.

(h.) DC emergency lighting cables for Main Plant Building.

(i.) Batteries to charger and DC distribution board.

(j.) Emergency turbine trip by push button in control room.

(k.) Boiler turbine: Generator inter-trip which includes the interconnecting cables 

between

1. Boiler master fuel trip and turbine trip relays

2. Generator trip relays and turbine trip relays

3. Generator trip relays and 400 kV circuit breaker

4. Generator trip relays and generator field breaker.

5. Generator trip relays and UAT breaker.

4.03.00 1.1 KV Grade Control Cable

Control cable shall be multi core, minimum 2.5 sq.mm cross section, stranded copper 

conductor, PVC insulated, inner PVC sheathed / galvanized steel wire armored and 

outer sheath made of FRLS PVC compound. In situation where accuracy of 

measurement or voltage drop in control circuit, warrant, higher cross sections as 

required shall be used. 4 sq.mm copper conductors shall be used for CT circuits, all 

other specification remaining same. In 4 sq.mm conductor impose unacceptable high 

burden on CTs, higher cross section of conductor shall be used.

Voltage Transformer leads shall be checked for voltage drop, which shall be limited to 

within 1 % for all cases other than tariff metering, for which the voltage drop shall be 

limited to 0.2 %. In case the voltage drop with 4 sq.mm Cu conductors exceeds this 

value, higher conductor sizes shall be used.
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4.04.00 1.1 kV Copper Conductor Fire Survival Control Cables

4.04.01 Conductor shall be of stranded construction, consisting of high conductivity annealed 

tinned copper conductors conforming to IS 8130/1984 amended up to date.

4.04.02 A suitable heat barrier tape, preferably glass mica tape shall be provided over the 

conductor.

4.04.03 The conductor insulation shall consist of heat resisting elastomeric material EPR ( 

Ethylene Propylene rubber) and shall conform to Type IE-2 of IS:6380/1984 amended 

up to date. 

4.04.04 An inner sheath of extruded special low smoke and very low halogen content (acid 

gas generation shall be less than 2% by weight) elastomeric (HOFR) compound of 

black colour or any other natural colour with prior approval from Owner conforming to 

Type SE-3 of IS-6380/1984, amended up to date, shall be provided over the laid up 

cores. 

4.04.05 The armouring over inner sheath shall consist of single layer of wire/round galvanized 

steel wire as per IS 3975 amended up to date.

4.04.06 The outer sheath shall be of special low smoke and very low Halogen content (Acid 

gas generation shall be less than 2% by weight) elastomeric HOFR compound

comprising of synthetic rubber and shall generally conform to the type SE-3 of IS: 

6380 latest revision.

4.04.07 The colour of outer sheath shall be black or any other natural colour agreed mutually 

between Owner and Contractor.

4.04.08 The minimum sizes of L.T. cable to be chosen are as below:

AL-16 mm2 (3 core) & Cu – 2.5 mm2 (3 core)

In power cables maximum conductor size to be used will be 300 sq. mm & 630 sq.mm for 

multi core and single core cables. In case of multi core cables not more than 3 runs to be 

used or otherwise single core cable to be used.
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4.05.00 Cable Drums

Cables shall be supplied in non returnable wooden or steel drums of heavy 

construction. The surface of the drum and the outer most cable layer shall be covered 

with water proof cover. Both the ends of the cables shall be properly sealed with heat 

shrinkable PVC/ rubber caps secured by 'U' nails so as to eliminate ingress of water 

during transportation, storage and erection. Wood preservative anti-termite treatment 

shall be applied to the entire drum. Wooden drums shall comply with IS: 10418.

5.00.00 TESTS

5.01.00 Type Tests:

5.01.01 The reports for the following type tests shall be submitted on one size each of LV

Power cables :

S.No. Type Tests Remarks

a) For Conductor

1. Annealing test For copper conductor only.

2. Tensile  test For aluminium conductor only.

3. Wrapping test For aluminium conductor only.

4. Resistance test

b) For Armour Wires/ Formed Wires

1. Measurement of Dimensions 

2. Tensile Test

3. Elongation test

4. Torsion test For round wires only

5. Winding test For Formed wires only

6. Resistance test

7(a) Zinc Coating test For G.S. Formed wires /wires only.
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7(b) Wrapping test For Al. Formed wires /wires 

c) For XLPE insulation & PVC Sheath

1. Test for thickness

2. Tensile strength & elongation tests  before ageing and after ageing

3. Ageing in air oven

4. Loss of mass test For PVC sheath only

5. Hot deformation test For PVC sheath only

6. Heat shock test For PVC sheath only

7. Shrinkage test

8. Thermal stability test For PVC sheath only

9. Hot set test For XLPE insulation only

10. Water  absorption test For XLPE insulation only

11. Oxygen index test For  outer sheath only

12. Smoke density test For outer sheath only

13. Acid gas generation test For outer sheath only

d) For completed cables

1. Insulation resistance test (Volume resistivity method)

2. High voltage test

3. Flammability test as per clause “Flammability test”

4. Flammability test as per IEC - 332 Part-3 (Category -B)
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5.01.02 Flammability Test

(f.) This test shall generally be carried out as per IEEE 383. The cable installation 

to be tested shall consist of as many cables as are necessary to give atleast 10 

kg of organic material per metre run.

(g.) The following cable installation  shall be tested :

(1.) Installation with single / multi core cables in touching formation.

(h.) Size of cables, number of cables, number of layers and laying arrangements for 

each installation shall be subject to Owner's approval.

(i.) The size of the cables selected (measured by total cross sectional area of the 

conductor) shall have maximum organic material per sq. mm of total cross 

sectional area of all the conductors.

5.01.03 Acceptance Tests

Acceptance tests shall be carried out on each type and size of the cables on the 

cable drums selected at random as per following sampling plan:

S. No. No. of drums in the lot No. of drums to be taken as sample

1. Upto 100 10% (Subject to minimum of  1 drum)

2. 101 to 300 13

3. 301 to 500 20

4. Above 500 32

The following shall constitute acceptance tests : 

1. Item No. 1 to 14, 16, 19, 20, 22, 23, 24, 25 of list of type tests

specified in 9.03.01 of chapter 15.

2. Fire resistance test as per SS 4241475 (F3 category)

3. One length per size / lot for surface finish and length measurement

4. Lay length / sequence of cores, armour coverage, Gap between two 

consecutive armour wires / formed wires, Band marking.

5.01.04 Routine Tests 

Routine tests shall be carried out as per relevant standard for each drum of cables of 

all types and sizes. 
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�

PRE-BID CLARIFICATION - TECHNICAL 

S.No.� Section/Clause/
Page No.�

Statement of the referred 
clause

Clarification required BHEL Reply  

1� P�&�ID�No.PE�DG�412�
166�A101�

Simplex�strainer�shall�be�provided�
at�pump�suction.�

As� presume� that,� as� per� the�
P&ID� we� shall� provide� one�
strainer� for� each� pump� with�
flow� capacity� equal� to� pump�at�
full�load/capacity.�
�
Kindly�Confirm.�

Confirmed�
�
�
�

�

2� P�&�ID�No.PE�DG�412�
166�A103�

Control� valve� shall� be� used� to�
maintain� temperature� in� HFO�
tanks.�

As� per� system� requirement� we�
shall�provide�

1. On/off� type� control�
valve�for�floor�heater��

2. Modulating� type� for�
suction�heater.�
�

Kindly�advice.�

Bidder� to� follow� the� revised� PID�
and� requirement�of� control� valve�
station.�

3� SCOPE�OF�SUPPLY,�
Page�20�of�487,�Clause�
2.1.8�

One�(1)�no.�Pressure�Reducing�and�
de�superheating�station�to�reduce�
aux.� steam� from� 16� kg/cm2� (a)�
and� 290°C� to� 4.0� kg/cm2� (a)� and�
150°C�or�as�required�by�FO�System�
vendor�during�detail�engineering.�
PRDS� shall� be� located� near� Tank�
Dyke�Area.�

It� is� not� mentioned� whether�
the�PRDS�shall�be�2�X�60�%�or�1�
X�100%.�
�
Kindly�provide��
�
�
Kindly�Clarify.�

Pressure� reducing� station� shall�
be� 2X60� %� .� For� desuperheater�
and� its� control� valve� station�
bidder�to�follow�revised�PID�#�PE�
DG�412�166�A103.�

4� VOLUME�II�B,(Clause�
No.1.2.1),�Page�32�of�
487�

The� unloading� header� shall� be�
electric� traced.� Steam/� electric�
tracing� have� been� envisaged� in�
the�system�please�refer�P&IDs� for�
scope.�

As� per� specification,� All� HFO�
lines/Headers,� Unloading�
pumps� and� Strainers� Shall� be�
electric� traced� and� steam� shall�
only� be� used� to� heat� to� heat�

Confirmed.�
HFO� tanks� and� Suction� heater�
shall�be�steam�heated.�

Page 84 of 94



unloading� tankers,�HFO� storage�
Tank.�
Kindly�confirm.�

5� VOLUME�II�B,(Clause�
No.6.0.0),�Point�No�I,�
Page�25�of�487�

However,� inside� the� pump� house�
no�pedestals�/�insert�plate�shall�be�
provided� for� fixing.� Bidder� shall�
support� the� pipes� using� pipe�
supports� and� anchor� fasteners�
inside�the�pump�house.�
�
�
�

Kindly� provide� the� GA� &�
elevation� for� Pump� house� to�
estimate� the� pipe� support�
requirement� for� fixing�
arrangement.�

Bidder� to� follow� layout� drawing,�
PE�DG�412�166�A104.�

6� VOLUME�II�B,(Clause�
No.6.0.0),�Point�No�K,�
Page�25�of�487�

Oily� water� collected� in� storage�
tank� area,� oil� unloading� area� will�
normally�be�collected�in�OWS��
pit� � by� � gravity� � either� � through��
trench� � (limited� � to� � a� � depth� � of��
0.5�m)� � or� � through� � buried� � pipe�
(limited� to� a� depth� of� 1.0� m)� .�
However,� in� case� depth� of� pipe�
between� the� pit� and� OWS� pit�
exceeds�1�m�or�gravity�flow�is�not�
possible�due� to� layout�constraints�
(which� can� be� reviewed� during��
detail� � engineering),� � the� � oily��
water� �waste� � shall� � be� � collected��
by� pumping� � to� OWS� pit.�
Necessary� pumps,� valves,� pipe�
supports,�and�instruments�etc.�for�
the� same� shall� be� included� by�
bidder�in�their�scope.�

Please� provide� the� FGL� at� Tank�
farm�area,�oil�unloading�area�&�
pump�house� area� to� determine�
the�requirement�of�the�pump.�
�
Also� specify� the� capacity� of�
these�pumps�(if�required).�

Capacity� of� pumps� shall� be�
decided�during�detail�engineering.�
It� shall� normally� be� in� the� range�
10�30�m3/hr.�
FGL� is� shown� in� LAYOUT�
DRAWNG.�PE�DG�412�166�A104.�

7� General� Preparation� of� drawings/�
document/P&IDs� in� 3D�modelling�
software�&�providing�soft� copy�of�
same�to�BHEL�

In� general� practice,� we� use�
AutoCAD� software� to� develop�
piping� layouts� &� PIDs.� Kindly�
confirm�

Confirmed.�

8� Volume�II�B�(Cl.1.2.2),�
Page�32�of�487�

The�road�tankers�shall�have�steam�
heating� coil� arrangement� dully�

Kindly� confirm� the� initial� Temp�
and� heating� time� for� unloading�

Initial� temp� is� minimum� ambient�
temp.��
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installed� for� heating� HFO� up� to�
min.�50C�

Tankers.� Heating�time�shall�be�2�hours.�

9� Clause�15.2�System�
description,�Point�(a),�
Page�88�of�487�

Fuel� oil� decanting� pump� house� is�
also�included�in�scope�of�bidder.�

As� fuel� oil� decanting� pump�
house� is� comes� under� civil�
scope� of� work.� Therefore,� it� is�
excluded�from�the�bidder�scope.
Kindly�confirm.�

Civil� work� of� fuel� oil� decanting�
pump� house� is� not� in� Bidder’s�
scope.�

10� Oil�Unloading�Pump�
sets,�15.3.1,�Page�89�of�
487�

a)� Three� (3)� �� 100� cum� per� hour�
capacity� (2W+1S),� 4� kg/cm2(g)�
discharge� pressure,� direct� AC�
driven�horizontal� twin� screw� type�
heavy� fuel� oil� unloading� pump�
sets� complete� with� AC� electric�
motor� drives� and� all� other�
accessories� as� necessary.� The�
pumps�shall�be�electrically�traced.�
b)� Two� (2)� –� 50� cum� per� hour�
capacity� (1W+1S),� 4� kg/cm2(g)�
discharge� pressure,� direct� AC�
driven�horizontal� twin� screw� type�
HSD� unloading� pump� sets�
complete� with� drive� motor� with�
accessories� for� unloading� road�
tankers.�

As� per� our� understanding� 4�
kg/cm2� is� the� minimum�
discharge� pressure� to� be�
considered� for� mentioned�
pumps.��
�
Kindly�confirm.�

Bidder�understanding�is�correct.�

11� Clause�1.2.2,�Page�32�of�
487�

The�road�tankers�shall�have�steam�
heating� coil� arrangement� dully�
installed� for� heating� HFO� up� to�
min.� 50C.� Steam� supply� to� the�
road� tankers� from� Aux� steam�
header�(laid�by�the�side�of�Fuel�Oil�
unloading� header)� shall� be�
through� metallic� flexible� hoses�
and� the� condensate� shall� be�
collected� in� a� condensate� header�
laid� by� the� side� of� Fuel� Oil�
unloading�header.�

As� per� the� P&ID� and� control�
write�up,� it’s� stated� that,� the�
road�tanker�shall�be�heated�with�
steam�to�reduce�the�viscosity�of�
the�fuel.��
However,� in� the� customer�
description� it� is� stated� that� to�
be�heated�by�electric�heater.�
�
Kindly�clarify.�

Road� tanker� shall�be�heated�with�
steam.�

Clause�15.2�System� The�fuel�oil�will�be�transported�to� �
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description,�Point�(a),�
Page�88�of�487�

the�plant�site�by�road�tankers;�and�
unloading�pumps�shall�be�used�for�
unloading� of� oil� and� storing� it� in�
tanks.�
Before� unloading� the� heavy� fuel�
oil,� it� shall� be� heated� by� electric�
heaters� in� the� road� tankers� as�
considered� necessary� to� make� it�
flowable.�Fuel�oil�decanting�pump�
house� is�also� included� in� scope�of�
bidder.�

12� Clause�No�1.4,�Page�39�
of�487�

Suction� Heater� Sr.� No� 1,� Type� of�
Heater� U�tube,� shell� &� tube� type�
(Oil�in�shell,�steam�in�tube).�

As� per� the� heating� medium�
specified� in� the� scope,� the�
suction� heaters� shall� be�
operated�through�steam�only.�

Suction�heater�shall�be�heated�by�
steam.�

Clause�15.4.4,�Page�93�
of�487,�Point�ii�

Heating�media�:�Electric�

13� Clause�3.03.01.01,�Page�
347�of�487�

Transmitters�&�other�HART�based�
instruments� shall� be� supplied�
along�with�3�Nos.�of�universal�type�
hand� held/portable� pressure�
calibrators.� Temperature�
transmitters� shall� be� supplied�
along� with� 3� Nos.� of� hand� held� /�
portable�mV�source�generators.�

Kindly�clarify�the�requirement�of�
Hand� Held� Calibrator� for�
transmitter�

Hand� Held� Calibrator� is� not� in�
bidder�scope�of�supply.�
�
However,� please� note� that� the�
smart� positioner� (for� control�
valves,� if� supplied)� shall� be�
compatible� with� Universal� Hand�
Held�Calibrator.�

14� SCOPE�OF�C&I,��Point�
No�19,�Page�321�of�487�

415�V�AC/230�V�AC�supply�shall�be�
provided�by�BHEL�at�a�single�point,�
further� distribution� to� various�
Instruments/Equipment� of� the�
system� shall� be� in� bidder� scope.�
Bidder�to�include�necessary�power�
Distribution� board� in� his� scope.�
Any� power� supply� other� than� the�
above,� if� required� by� any�
instrument/� equipment� has� to� be�
derived� by� the� bidder� from� the�
above� supply� &� all� necessary�
hardware�for�the�same�shall�be�in�

We� understand� that� 415V� AC�
power� supply� and� 24V� DC�
supply� for� instruments� shall� be�
supplied� by� BHEL,� kindly�
confirm.�

For� 415� V� AC/230� V� AC� supply�
specification�shall�be�followed.�
For� Instruments,� 24V�DC� shall� be�
provided�by�BHEL.�
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bidder�scope.�Bidder�to�submit�the�
power�requirement�along�with�the�
bid.�

15� GENERAL� Electrical�Heat�Tracing� Kindly�specify�the�Electrical�Heat�
Tracing�system�specification�
with�maximum�allowable�circuit�
length.�Further,�also�clarify�the�
Electrical�Heat�tracing�for�
Strainer�and�pumps.�

Electric�heat�tracing�specification�
is�attached.�Bidder�to�follow�the�
same.�

16� Volume��V:�
Instrumentation�&�
Control�Works,�Clause�
No.�6.00.02�LOCAL�
CONTROL�PANEL,�Page�
324�of�487�

The�local�control�panel�for�control�
and�monitoring……..�

We�have�considered�2�nos.�level�
transmitters�in�each�tank�as�per�
said�clause,�kindly�confirm.�

For� level� transmitters� on� each�
tank,�bidder�to�refer�revised�PID.�

17� Pg.No.�20�of�487,�Cl.No.�
2.1.2�

Two�(2)�nos,�(1W+1S),�HSD�twin�
screw�unloading�pump�motor�set�
each�of�capacity�50�m3/hr�with�
twin�simplex�type�strainers�at�
their�suction.�

Referred�clause�calls�for�Twin�
Simplex�strainer�whereas�in�
“Process�&�Instrumentation�
Diagram�for�HSD�System"�
indicates�one�simplex�strainer�at�
each�pump�suction.�Please�
clarify�which�one�has�to�be�
considered.�

One�Simplex�strainer�at�each�
pump�suction�is�to�be�
considered.��
Further�Bidder�to�refer�revised�
PIDs.�

18� Pg.No.�42�of�487,�
Cl.No.1.9,�Sr.No.�2�

Size:�50�NB�x8�m�long�for�
condensate�service.�

Referred�clause�calls�for�50NB�
Condensate�hose�whereas�in�
“P&ID�for�Steam�and�
Condensate�for�HFO�heating�
and�Tracing"�indicates�25NB�
condensate�hose.�Please�clarify�
which�one�has�to�be�considered.�

Bidder�to�refer�Amendment.�
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19� Pg.No.�44�of�487,�
Cl.No.1.11,�Sr.No.�5�

i)�Ball�valves�shall�be�used�for�
isolation�purpose�in�oil�lines.�
These�shall�have�‘port’�position�
indicators�with�
CLOSE/OPEN�indications�marked�
on�valve�body.�
ii)�Ball�valves�shall�be�of�class�150�
full�bore�type�with�face�to�
face�dimension�as�per�ANSI�B�
16.10.�Body�material�for�
plug/Ball�Valves�shall�be�ASTM�
A216�Gr.�WCB.�The�ball�
shall�be�of�SS�AISI�316�quality.�
iii)�Ball�valves�shall�be�of�safe�
patter�for�internal�(line)�&�
external�leakage.�Ball�valves�in�
general�shall�confirm�to�BS:�
5351/�and�to�BS6755�Part�2/API�
607/�Equivalent�for�fire�
safe�test.�
iv)�Plug�valves�shall�be�of�fire�safe�
pattern�for�external�leakage�
only.�Plug�valves�in�general�shall�
confirm�to�API�6D/�
Equivalent�for�design�
&manufacturing�standard�and�to�
BS6755�Part�2/�API607/�
Equivalent�for�fire�safe�test.�

Please�clarify�upto�what�size�Ball�
valves�to�be�considered�and�
Plug�valves�from�what�size�to�be�
considered.�

Following�shall�be�considered�for�
valve�selection:�
Ball�valve:�200NB�and�Below.�
Plug�valve:�250�to�350NB�
Gate�valve:�400�and�above.�

20� Pg.No.�45�of�487,�
Cl.No.1.12,�Sr.No.�d�

BURIED�PIPE,�IF�ANY�/�PIPE�
CARRYING�BILGE�WATER�(�WATER�
WITH�TRACES�OF�OIL)�

We�understood�this�piping�
specification�to�be�considered�
for�sum�pump�and�recovered�
water�pumps�discharge�piping.�
Plesae�confirm.�

Confirmed�
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21� Pg.No.�46�of�487,�
Cl.No.1.13�

VELOCITIES�FOR�SELECTING�
PIPING�

Velocities�for�sump�pump��
discharge�piping,�recovered�
water�pump�discharge�piping,�
condensate�piping�and�super�
heated�steam(aux.�steam)�
piping�is�not�given.�Please�
provide�the�same.�

Bidder�to�consider�following�
velocities:�
Sump�pump�discharge�:2m/s��
Recovered�water�pump�discharge�
line�:2.5�m/s�
Condensate�piping�and�super�
heated�steam�:�Bidder�to�refer�
page�181of�487�of�technical�
specification.�

22� Pg.No.�89�of�487,�Cl.No.�
15.2,�h�

Heavy�fuel�oil�road�tankers�shall�
be�fitted�with�electric�heating�coils�
so�that�oilmay�be�heated�to�
reduce�its�viscosity.�When�the�oil�
temperature�in�tankerrises�to�
about�50°C,�oil�shall�be�drained�to�
the�oil�unloading�header.�
Whenthe�oil�unloading�header�
and�the�piping�at�the�unloading�
pump�suction�isfilled�up�with�oil�
and�steady�oil�supply�is�ensured,�
the�unloading�pumps�shallbe�
started.�

Both�referred�clauses�
contraducting�about�type�of�
heating�of�road�tankers.�We�are�
considering�road�tankers�
heating�by�steam.�Please�
confirm.�

Road�tanker�shall�be�heated�
through�steam�only.�

Pg.No.�32�of�487,�Cl.No.�
1.2.2�

The�road�tankers�shall�have�steam�
heating�coil�arrangement�dully�
installed�for�heating�HFO�up�to�
min.�500C.�Steam�supply�to�the�
road�tankers�from�Aux�steam�
header�(laid�by�the�side�of�Fuel�Oil�
unloading�header)�shall�be�
through�metallic�flexible�hoses�
and�the�condensate�shall�be�
collected�in�a�condensate�header�
laid�by�the�side�of�Fuel�Oil�
unloading�header.�
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23� Pg.No.�92�of�487,�Cl.No.�
15.4.3.1�

Each�heavy�fuel�oil�tank�shall�be�
provided�with�floor�coil�heater�in�
one�or�more�tiers�at�
the�bottom�of�the�heavy�fuel�oil�
storage�tanks�to�maintain�oil�
within�the�tank�at�
specified�temperature�with�
electricity�as�the�heating�medium.�
The�tubes�shall�be�
seamless�steel�to�A106�Gr.�B�
supporting�the�coil�within�the�tank�
bottom.�

Both�referred�clauses�
contradicting�about�type�of�
heating�of�HFO�storage�tanks.�
We�are�considering�HFO�storage�
tanks�heating�by�steam.�Please�
confirm.�

HFO�tanks�shall�be�steam�heated.�

Pg.No.�32�of�487,�Cl.No.�
1.2.5�

Two�(2)�nos.�HFO�storage�tanks,�
each�of�net�capacity�3000�m3�are�
envisaged.�The�HFO�tank�shall�be�
provided�with�steam�floor�coil�
heaters�at�the�bottom�of�the�tank�
to�raise�the�temperature�of�oil�to�
handling�/�tank�maintenance�
temp.�of�600C�in�72�hrs.�time�and�
maintaining�the�temperature�
inside�the�tank�at�600�C.�The�floor�
coil�heater�for�the�Fuel�oil�storage�
tanks�shall�have�adequate�nos.�of�
sections�and�shall�be�regulated�
through�one�pneumatically�
operated�modulating�type�control�
valve�on�the�steam�supply�line.�
This�shall�be�actuated�from�tank�
temperature.�

24� Pg.No.�92�of�487,�Cl.No.�
15.4.4�

Fuel�Oil�Suction�Heater� Both�referred�clauses�
contraducting�about�type�of�
heating�medium�and�
temperature�rise�for�suction�
heaters.�We�are�considering�
steam�as�a�heating�medium�and�
10�deg.�C�temperature�rise.�

Suction�heater�shall�be�steam�
heated.�

Pg.No.�32�of�487,�Cl.No.�
1.2.8�

Each�HFO�storage�tank�shall�also�
be�provided�with�a�suction�heater�
at�tank�outlet�to�heat�the�outgoing�
HFO�by�10�deg�C�over�
maintenance�temp�of�600C�inside�
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the�tanks.�Steam�shall�be�the�
heating�medium�for�the�HFO�tank�
suction�heaters.�

Please�confirm.�

25� Pg.No.�93�of�487,�Cl.No.�
15.4.8�

The�oil�storage�tanks�shall�be�
provided�with�flame�proof�float�
type�level�indicators�&switches.�
The�float�type�level�indicators�shall�
comprise�of�stainless�steel�
enclosedfloat�filled�with�approved�
lightweight�materials.�

Referred�clause�calls�for�level�
switches�on�storage�tanks.�
Whereas�in�Process�&�
Instrumentation�diagrams�only�
Level�transmitters�are�shown.�
We�understood�that�as�Level�
Transmitters�are�provided,�level�
switches�are�not�required.�
Please�confirm.�

Bidder�to�follow�revised�PIDs.�

26� Pg.No.�44�of�487,�Cl.No.�
1.12�

PIPES,�FITTINGS�&�FLANGES� Minimum�thickness/Sch�to�be�
considered�for�Fuel�oil�piping,�
steam�piping,�condensate�
piping,�air�piping,�etc.�is�not�
given.�Please�provide.�

Bidder�to�refer�chapter�on�
“power�cycle�piping�and�LP�
piping”�(page�No�181�261)�of�
technical�specification.�

27� Pg.No.�239�of�487,�
Cl.No.�13.3.6,�13�

FUEL�OIL�PUMP�DISCHARGE�LINES�
��ASTM�A�106�GR�B�

Both�referred�clauses�
contradicting�about�MOC�of�fuel�
oil�discharge�piping.�We�are�
considering�API�5L�GR.B�(ERW).�
Please�confirm.�

�Both�MOC�for�fuel�oil�discharge�
pipe�is�acceptable.�

Pg.No.�44�of�487,�Cl.No.�
1.12,�1.�

Fuel�Oil�Pump�Discharge�
Piping/Other�Fuel�Oil/�Piping���API�
5L�GR.B�(ERW)�

28� Process�and�
Instrumentation�
Diagram�of�HFO�
System,�Pg.No.�476�of�
487�

� Please�confirm�the�number�of�
pumps�working�for�sizing�inter�
tank�transfer�line�in�HFO�
system.�

For�sizing�inter�tank�transfer�
lines,�bidder�to�consider�two�
working�HFO�pumps.�
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29� P&ID�for�Steam�and�
Condensate�for�HFO�
heating�and�tracing,�
Pg.No.�478�of�487�

� Two�steam�control�valves�
shown�for�floor�coil�heater�of�
each�tank.�In�general�50%�of�
coils�connected�to�steam�
control�valve�and�remaining�
coils�connected�to�manual�
valves.�Both�valves�will�be�used�
during�heating�and�only�control�
valve�used�during�maintenance.�
Please�check�and�confirm.�

Bidder�to�follow�revised�PID�#�
PE�DG�412�166�A103.�

30� Pg.No.�23�of�487,�Cl.No.�
4.0.0�

TERMINAL�POINT� Spray�water�terminal�point,�
pressure,�temperature�and�
properties�of�water�are�not�
provided�for�PRDS.�Please�
provide�the�same.�

Terminal�point�of�spray�water�for�
desuperheater�shall�be�same�as�
steam�terminal�point.�Properties�
of�spray�water�shall�be:�
1/�Pressure:�30�Kg/cm2.�
2/�Temperature:�46�oC.�
3/�Properties:�DM�water.�

31� Page�20�of�487,�Cl.�
2.1.10�

Complete�steam�tracing�/�electric�
tracing,�insulation�and�cladding�of�
heavy�fuel�oil�piping,�drain�oil�
piping,�steam�and�condensate�
piping�&�accessories.�

We�understand�that�system�
required�Electrical�heat�tracing.�
We�have�not�find�any�
specifications�for�Electrical�heat�
tracing�system.�Please�provide.�

Electric�heat�tracing�specification�
is�attached�with�Amendment�I.�
Bidder�to�follow�the�same.�

32� Page�20�of�487,�Cl.�
2.1.14�

LT�transformers�and�LT�switch�
gears�for�FO�Unloading�system�
shall�be�as�per�contract�
specification,�Vol�IV�(Electrical�
specification).�

Both�referred�clauses�are�
contradicting�each�other�about�
scope�Electricals.�
Please�clarify�and�provide�the�
clear�scope.�

Page�275�of�487,�Annexure�I,�
scope�between�vendor�&�BHEL�
shall�prevail.��

33� Page�275�of�487,�
Annexure���I,�Scope�
between�vendor�&�
BHEL�

SL.�NO.�1:�415V�MCC�

34� Page�22�of�487� Exclusion�as�indicated�in�Electrical�
&�C&I�portion�of�technical�
specification�

We�have�not�find�any�exclusions�
in�Electrical�&�C&I�scope.�Please�
provide�clear�scope�&�
exlcusions.�

Bidder�to�follow�specification.�
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35� ANNEXURE�I�
(SYSTEM�WRTIE�UP)�
Page�34�of�487�

Operation�and�Control�of�Fuel�Oil�
unloading�and�storage�system�will�
be�from�main�plant�DCS�(under�
customer�scope).�

Both�referred�clauses�are�
contradicting�each�other.��
We�understood�that�we�have�to�
provide�one�Local�Control�Panel�
(LCP)�to�terminate/connect�all�
the�instrumentation�cables/�
signal�cable�through�junction�
box�to�this�LCP.�Interfacing�with�
DCS�from�this�LCP�including�DCS�
is�on�BHEL�scope.�

Specification�is�quite�clear,�
operation�of�FO�unloading�and�
storage�system�shall�be�from�
BHEL�supplied�RPU�(remote�
processing�unit)�of�main�plant�
DCS.�RPU�shall�be�located�at�
control�room�of�FOHS.��

36� SCOPE�OF�C&I�FOR�
FUEL�OIL�UNLOADING�
&�STORAGE�SYSTEM��
Page�320�of�487�

FUEL�OIL�UNLOADING�&�STORAGE�
SYSTEM�shall�be�operated�from�
DCS�(BHEL's�scope).�

37� General� � Please�provide/�clarify�the�
following:�
1.�Scope�of�electrical�is�not�
clear.�Please�confirm�whether�
we�have�to�consider�as�per�
scope�matrix�given�in�the�
tender?�Or�else�please�provide�
the�clear�scope.�
2.�Specifications�for�Local�
control�panel�&�Electrical�Heat�
Tracing�panels.�
3.�Specifications�for�Power,�
control�&�Instrumentation�
cables.�
4.�Please�provide�other�required�
specifications�if�any�as�per�
scope�of�Electrical�&�C&I.�

Specification�is�quite�clear,�bidder�
to�follow�the�specification�and�its�
amendment.�

�

�

�

Page 94 of 94




