
 

2X660 MW ENNORE SEZ COAL BASED STPP  

AT ASH DYKE OF NCTPS, CHENNAI. 
 
 
 

  
  

 
 
 
 

 

VVOOLLUUMMEE::  IIIIBB  &&  IIIIII..    
 
 
 
 

TECHNICAL SPECIFICATIONS 
FOR 

ELECTRO CHLORINATION PLANT. 
  
  
  
  
  
  
 
 
 

SPECIFICATION NO.: PE-TS-412-174-A101 
 
 
 

 
 
 

 
 

BHARAT HEAVY ELECTRICALS LIMITED 
POWER SECTOR 

PROJECT ENGINEERING MANAGEMENT 
PPEI, NOIDA, INDIA. 



         

 

 BHEL DOCUMENTS NO.: PE-TS-412-174-A101

  

 DEPT: MAX 

2X660 MW ENNORE SEZ COAL BASED STPP 
AT ASH DYKE OF NCTPS, CHENNAI.

REV. NO.  0.0 DATE:  
Page  

 

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301 
 

 TITLE: 
TECHNICAL SPECIFICATION FOR     

ELECTRO CHLORINATION PLANT. 

CONTENTS 
VOLUME-IIB & III 

VOLUME-IIB 
SECTION DESCRIPTION PAGE NO.

SECTION – A SCOPE OF ENQUIRY  1

SECTION – B PROJECT INFORMATION 3

SECTION – C SPECIFIC TECHNICAL REQUIREMENTS 13

SECTION – C1 • SPECIFIC TECHNICAL REQUIREMENTS FOR MECHANICAL 14

TABLE-A • SEA WATER ANALYSIS 18

TABLE-B • MANDATORY SPARES 20

TABLE-C • GUARANTEED AUXILIARY POWER CONSUMPTION 24

TABLE-D • BREAK UP (%) OF SUPPLY PRICE IN BBU 25

SECTION – C2 
 
 
 

• SPECIFIC TECHNICAL REQUIREMENTS FOR ELECTRICAL 

• ELECTRICAL EQUIPMENT SPECIFICATION 

• ELECTRICAL LOAD FORMAT 

• ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

26
27 
30 
32 

SECTION – C3 • SPECIFIC TECHNICAL REQUIREMENTS FOR C&I 36

 • DATA SHEET-A 40

 • FLOW DIAGRAM 44

 • QUALITY PLAN (QP) 46

SECTION – D GENERAL TECHNICAL REQUIREMENT 48

SECTION – D1 GENERAL TECHNICAL REQUIREMENT FOR MECHANICAL 49

SECTION – D2 
 

GENERAL TECHNICAL REQUIREMENT FOR ELECTRICAL 53

STANDARD SPECIFICATION FOR LV MOTORS 54

BASIC TECHNICAL FEATURES OF LT AND HT MOTORS 60

MOTOR DATA SHEET-A 68

MOTOR DATA SHEET-C 70

QUALITY PLAN FOR AC MOTORS BELOW 55 KW (LV MOTORS) 73

QUALITY PLAN FOR AC MOTORS 55 KW & ABOVE (LV & MV MOTORS). 76

CABLE SCHEDULE FORMAT 86

SECTION – D3 GENERAL TECHNICAL REQUIREMENT FOR C&I 90

GENERAL TECHNICAL REQUIREMENT 91

DATA SHEET FOR MOTORIZED VALVE 105

DATA SHEET FOR MEASURING INSTRUMENT 110

DOCUMENT FOR PLC 136

SYSTEM CONFIGURATION DIAGRAM 184

DOCUMENT FOR UPS 186

DOCUMENT FOR LCP 212

DRIVE CONTROL PHILOSOPHY 224

QAP FOR C&I ITEMS AND FAT 237

HOOK UP DRAWING 257



         

 

 BHEL DOCUMENTS NO.: PE-TS-412-174-A101

  

 DEPT: MAX 

2X660 MW ENNORE SEZ COAL BASED STPP 
AT ASH DYKE OF NCTPS, CHENNAI.

REV. NO.  0.0 DATE:  
Page  

 

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301 
 

 TITLE: 
TECHNICAL SPECIFICATION FOR     

ELECTRO CHLORINATION PLANT. 

FURNITURE DETAILS 265

ERECTION HARDWARE 269

 • LIST OF SUB VENDORS 287

 • PAINTING SCHEME DETAILS 296

TABLE-E • DRAWING DOCUMNTS DISTRIBUTION SCHEDULE 312

TABLE-F • DRAWING DOCUMENTS REQUIREMENT 314

 • SITE STORAGE AND PRESERVATION 317

 • PLOT PLAN 333

VOLUME-III 

 • LIST OF SCHEDULE  335

 • SCHEDULE OF PRE-BID CLARIFICATION 336

 • SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWL 337

 • COMPLIANCE CERTIFICATE 338

 • UNPRICED SCHEDUEL 339

 • SCHEDULE OF DECLARATIONS 340

 



                                              

 

 BHEL DOCUMENTS NO.: PE-TS-412-174-A101

 VOLUME   II-B 

 SECTION -A 

2X660 MW ENNORE SEZ COAL BASED 
STPP AT ASH DYKE OF NCTPS, CHENNAI.

REV. NO.  0.0 DATE:  

Page  

                                                                   

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301 
  

 
 

 

 

 TITLE: 

TECHNICAL SPECIFICATION FOR      
ELECTRO CHLORINATION PLANT. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION – A 
SCOPE OF ENQUIRY 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

TECH SPEC NO:  
PE-TS-412-174-A101

Page 1 of 340



                                              

 

 BHEL DOCUMENTS NO.: PE-TS-412-174-A101

 VOLUME   II-B 

 SECTION -A 

2X660 MW ENNORE SEZ COAL BASED 
STPP AT ASH DYKE OF NCTPS, CHENNAI.

REV. NO.  0.0 DATE:  

Page  

                                                                   

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301 
  

 
 

 

 

 TITLE: 

TECHNICAL SPECIFICATION FOR      
ELECTRO CHLORINATION PLANT. 

1. SCOPE OF INQUIRY/ INTENT OF SPECIFICATION 
 
1.1 The specification is intended to cover design, engineering, manufacture, supply, fabrication, assembly, inspection/testing at 

vendor's & sub-vendor’s works, painting, maintenance/special tools & tackles, mandatory spares along with spares for 
erection as required, startup and commissioning spares as required, forwarding, proper packing, shipment and delivery at 
site, unloading, handling, transportation & storage at site,  in site transportation, assembly, erection & commissioning, trial 
run at site, preparation and submission of drawing/documents including “As built” drawings and carrying out performance 
guarantee test (PG Test) at site & equipment/system guarantee, etc. inclusive of all prevailing taxes, duties and other 
levies and handover in flawless condition of the ELECTRO CHLORINATION PLANT for 2X660 MW ENNORE SEZ COAL BASED 
STPP AT ASH DYKE OF NCTPS, CHENNAI to the end customer complete with all accessories for the total scope defined as 
per BHEL NIT and tender technical specification number as specified above, amendment & agreement till placement of 
order. 

 
1.2 The contractor shall be responsible for providing all material, equipment & services, which are required to fulfil the intent of ensuring 

operability, maintainability, reliability and complete safety of the complete work covered under this specification, irrespective of whether it 
has been specifically listed herein or not. Omission of specific reference to any component / accessory necessary for proper performance 
of the equipment shall not relieve them of the responsibility of providing such facilities to complete the supply, erection and commissioning 
of Condensate Polishing Units and external regeneration system. 

 
1.3 It is not the intent to specify herein all the details of design and manufacture. However, the equipment shall conform in all respects to high 

standards of design, engineering and workmanship and shall be capable of performing the required duties in a manner acceptable to 
purchaser who will interpret the meaning of drawings and specifications and shall be entitled to reject any work or material which in his 
judgment is not in full accordance herewith. 

 
1.4 The extent of supply under the contract includes all items shown in the drawings, notwithstanding the fact that such items may have been 

omitted from the specification or schedules. Similarly, the extent of supply also includes all items mentioned in the specification and /or 
schedules, notwithstanding the fact that such items may have been omitted in the drawing.  
 

1.5  The general terms and conditions, instructions to tenderer and other attachment referred to elsewhere are made part of the tender 
specification. The equipment materials and works covered by this specification are subject to compliance to all attachments referred to in 
the specification. The bidder shall be responsible for and governed by all requirements stipulated herein.  
 

1.6  While all efforts have been made to make the specification requirement complete & unambiguous, it shall be bidders’ responsibility to ask 
for missing information, ensure completeness of specification, to bring out any contradictory / conflicting requirement in different sections 
of the specification and within a section itself to the notice of BHEL and to seek any clarification on specification requirement in the format 
enclosed under Vol-III of the specification. In absence of any such clarifications, in case of any contradictory requirement, the more 
stringent requirement as per interpretation of BHEL/Customer shall prevail and shall be complied by the bidder without any commercial 
implication on account of the same. Further in case of any missing information in the specification not brought out by the prospective 
bidders as part of pre-bid clarification, the same shall be furnished by BHEL/ Customer as and when brought to their notice either by the 
bidder or by BHEL/ customer themselves. However, such requirements shall be binding on the successful bidder without any commercial 
& delivery implication.  
 

1.7  Deviations, if any, should be very clearly brought out clause by clause in the enclosed schedule; otherwise, it will be presumed that the 
vendor's offer is strictly in line with NIT specification.  
 

1.8 In case all above requirements are not complied with, the offer may be considered as incomplete and would become liable for rejection.  
 

1.9 Unless specified otherwise, all through the specification, the word contractor shall have same meaning as successful bidder/vendor and 
Customer/Purchaser/Employer will mean BHEL and/or Customer (TAMILNADU GENERATION AND DISTRIBUTION CORPORATION 
(TANGEDCO)) including their consultant (CONSULTANT: DESEIN PVT LTD, NEW DELHI) as interpreted by BHEL in the relevant 
context. Bidder to refer GCC/SCC for more clarity. 
 

1.10 The equipment covered under this specification shall not be dispatched unless the same have been finally inspected, accepted and 
dispatch release issued by BHEL/Customer. 
 

1.11 BHEL’s/Customer’s representative shall be given full access to the shop in which the equipments are being manufactured or tested and all 
test records shall be made available to him. 

 
1.12 Pre-bid meeting shall be held before bid submission. Bidder to ask all their queries in pre-bid meeting.  
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SPECIFICATION 
FOR 

EPC CUM DEBT FINANCING CONTRACT 
 

VOLUME II – GENERAL & SCHEDULES 
 
 

CHAPTER 1 
 

PROJECT SYNOPSIS 
 
1.0  GENERAL BACKGROUND AND SALIENT FEATURES 
 
1.1   Introduction  

 
Tamilnadu Generation and Distribution Corporation owns the proposed 
green-field 1320 MW (2 units of 660 MW each) Coal Based Thermal Power 
Station at Katupalli. This is an expansion of North Chennai Thermal Power 
Station (NCTPS) and located on some portion of the ashdyke of NCTPS.    

 
1.2  Location               
 
  The proposed site for main power plant is located near Ennore port (approx 5 

kms). 
 
  The nearest Railway station is at Athipattu Pudunagar (approx 5 kms)   
 

All weather road from Pattamandri on the Thiruvottiyur-Ponneri district 
highway is the nearest road access.    
 
The nearest airport is at Chennai at a distance of 60 km. 

   
1.3   Type of Plant  

 
The proposed 2x660 MW Super-Critical Power Project consists of coal fired 
steam generator connected to a reheat type steam turbine generator along 
with all the required auxiliaries.  Circulating cooling water system is envisaged 
for condenser cooling. 

 
The description and salient technical data of the Steam Generator, Steam 
Turbine Generator, Auxiliary systems, Electrical, Control & Instrumentation, 
Civil etc. are explained elsewhere in the specification: 

 
1.4   PROJECT INFORMATION  

 
Project Title :  2 x 660 MW Ennore SEZ Coal Based 

Supercritical Thermal Power Project at Ash 
Dyke of NCTPS  
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Owner : TAMIL NADU GENERATION AND DISTRIBUTION 
CORPORATION (TANGEDCO)  

    
  LOCATION 
    

The site is located near Vayalur Village, Ennore  

Latitude : 13017’ N to 130

Longitude : 80

18’ N 
018’ E to 800

Distance from Chennai City :     35 km 

19’ E  

Nearest Airport is at Chennai at a  

Distance of :     60 km 

              Nearest Seaport is            :          Ennore 
 
              Nearest Railway Station is            :          Athipattu Pudunagar (approx 5 kms) 
 
 
  Meteorological Condition 
 
   

Climate :  Tropical ,very dry and hot summer, dry and cold                   
winter and good rain-fall in monsoon 
accompanied with strong wind. 

 

Climatological data :  Ambient  temp. (0

Annual Maximum Mean Temp  

C)                                      

41.5(0

 

C) 

      Annual Minimum Mean Temp  24(0

 

C) 

       Design Ambient  temperature  35(0

 

C) 

   
                           

Relative Humidity 

Maximum      100% 

Minimum          36% 

Design              75% 

                                                   

 

   

 
 

Annual Rainfall 

Maximum        2540 mm 

Average          1600 mm 

Minimum         1175 mm 

 

 

 

 

  

 
 

  
 

Prevailing Wind Direction 

Nov to Jan – From NW & NE 
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Feb to Mar – From East & SE 

Apr to May – From South & SE 

June – From SW 

July to Aug – From NW 

Sept to Oct – From SE & SW 

Wind Speed  11.8 kmph (avg) 

                      50 kmph (max) 

Seismic Zone III as per                           
IS:1893-2002 

 

1.5 Access to Site  
 
Site is well connected to all weather road from Pattamandri on the Thiruvottiyur 
– Ponneri district highway.  Site is located adjacent to the Chennai – Howrah 
broad gauge line and thus well connected by rail also.  

 
1.6  Plant Rating, Capacity, Availability, PLF 

 
Each of the two units shall have a Turbine maximum continuous rating 
(TMCR) of 660 MW at generator terminals based on the following site 
conditions. 

 
 Ambient air temperature  
 Condenser cooling water inlet temperature of 33°C and 9°C 

temperature rise across the condenser. 
 Generator power factor of 0.85. 
 Fuel specification as given elsewhere.  
 Design temperature for electrical equipment is 50°C. 

 
The VWO capacity of the steam turbine shall not be less than 105% of TMCR 
flow at rated parameters. Boiler maximum Continuous Rating (BMCR) will be 
established to match the steam flow at VWO conditions, but BMCR flow shall 
not less than 108% of TMCR flow. 
 
The capacity of the unit is selected so as to deliver the rated output even after 
ageing that will occur between overhauls, as a result of deposition of salts in 
turbine blades, wear and tear etc. 
  
The plant load factor (PLF) being considered is 85%. 

 
1.7 Power Evacuation  

 
Power will be evacuated from the proposed thermal power station at  400 KV 
voltage level through 400 KV transmission lines . The power evacuation lines 
would be double circuit 400 KV lines which will act as Line in & Line out 
circuit.  
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1.8   Site Selection  
 
The following factors which influence the project site selection have been 
found very favourable to establish and operate the project. 

 
a. Availability of fuel. 
b. Existing power plant 
c. Availability of adequate cooling water. 
d. Availability of adequate land for locating the power plant with 

approach roads. 
e. Suitability of land from topographical and geological aspects 
f. Proximity of National Highways, Ports & Transport of fuel & 

heavy equipment. 
g. Facility for interconnection with transmission and distribution 

system for evacuation of power. 
h. Environmental aspects. 

 
Total land required for the project is 500 acres which is under the possession 
of  TANGEDCO. 
    

1.9  Fuel 
 
1.9.1     Source of Fuel  

 
Domestic coal requirement for the power plant will be sourced from Kalinga 
block of  Talcher coal fields, Mahanadi and IB valley coal fields in the state of 
Orissa. Coal will be transported by sea. The port of dispatch and port of 
receipt for domestic coal would be Paradip port and Ennore port respectively. 
Imported coal shall be sourced from foreign countries through sea to Ennore 
port. 
 
Coal can be transported from coal mines to Ennore port by sea and unloaded 
at proposed coal berth-III. Further the coal can be transported to the 
proposed power plant through pipe conveyor which shall have a system 
capacity of 2 x 2000TPH.    
 
The steam generator shall be designed for the following conditions : 
 

• Best Coal – 100% Imported Coal 
• Design Coal – 70% Imported & 30% Domestic Coal 
• Worst Coal – 50% Imported & 50% Domestic Coal 

 
The analysis of fuel is given below :  

 
1.9.2 Coal Analysis: 
 
  Coal Quality Parameters 
 

SL.NO DESCRIPTION DOMESTIC COAL IMPORTED COAL 
1. HIGHER HEATING 2800 (GCV as 6250 ( GCV Air 
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Ash by wt. %      0.1 
 
Water content by volume % max   1 
 
Sediment by weight % max    0.25 
 
Total Sulphur  by weight % max   4.5   

  
Gross calorific value, Kcal/kg             10800 

 
1.9.5  Fuel Linkage 

 
TANGEDCO has approached Ministry of Coal through Ministry of Power for 
the long term linkage of Coal from the coal sources of Talcher or Mahanadi in 
Orissa. 

 
 The coal requirement has been worked as under:- 

Coal required at MCR per hr. (Blended)   872 tonnes 

Per day 20928 tonnes. 

Annual 6.5 MTPA for 85% PLF   

 
1.9.6    Fuel Transportation 

 
The coal shall be received at Ennore port. The coal will be transported by 
pipe conveyor from coal berth 3 in Ennore Port and then through 2 x 2000 
TPH pipe conveyor to the bunker directly or to stockyard.  
 

1.10   Source Of Water 
 
1.10.1   Source 
 

The raw water intake shall be from the existing cooling water forebay of 
NCTPS PHASE-II. 
 

1.10.2 Chemical analysis of Sea Water: 
 

As given in Annexure-1, Volume III, Chapter- 3. 
 

1.10.3 Requirement 
 
The requirement of water for the plant will be for meeting the requirement of 
make up for the re-circulating cooling water system, dust suppression system 
in coal handling plants, ash disposal system and the RO/ D.M. water plant 
which will be supplying the power cycle make up requirements, etc. In 
addition the water requirements will be for drinking and service purposes. 
Water requirement is estimated as approx. 15523 m3

  
/hr.  
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1.11  Source of Equipment 
 
The proposed plant will be supplied, erected and commissioned on Single 
EPC basis.   

 
1.12   Power Evacuation Plan 

 
Power will be evacuated from the proposed thermal power station at  400 KV 
voltage level through 400 KV transmission lines . The power evacuation lines 
would be double circuit 400 KV lines.  

 
1.13 400 KV GIS Switchyard 
 
 The 400 KV Switchyard is proposed to have one and a half bus arrangement and 

will comprise following bays/circuits :  
 
 ♦ 2 – Generator transformer bays 
 ♦ 1– Start up transformer bay  

♦ 4 – Line Bays  
♦ 2 – Bus VT’s 
♦ 2 – Bus Reactor Bays 
♦ 2 – Spare bay (Equipped) 
♦ 1 – Equipped bay for future GT 
♦ 2 – Equipped bays for future lines 

        
 The switchyard will be complete with galvanized steel structures, lightning surge 

arrestors, OPGW Equipment, CTs, PTs of suitable VA burden and accuracy 
class as required for measurement protection and communication, insulators, 
bus-bars clamps & hard wares etc. The switchyard will be controlled by 
computerized control and data acquisition (SCADA) system. 

 
1.14  Average Yearly Generation 

 
The average yearly generation is calculated considering the following. 

 
• The expected plant load factor is 85 %.  With this PLF the average 

yearly generation will be around 11914 Million units
 

. 

1.15  INFORMATION FOR ENVIRONMENTAL APPRAISAL 
 

1.0 GENERAL INFORMATION 
ABOUT THE PROJECT 
 

  

1.1 Name / Title of the Project : 2 x 660 MW Ennore SEZ Coal 
Based Supercritical Thermal Power 
Project at Ash Dyke of NCTPS 
 

1.2 Name of Owner : Tamilnadu Generation and 
Distribution Corporation  
(TANGEDCO) 
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1.3 Location of the Project : Near Vayalur Village, Ennore, 

Tamil Nadu 
 

1.4 Site where proposed plant is 
to be located 
 

: Ash dyke of NCTPS 

1.5 Capacity of the project under 
consideration 
 

: 2x 660MW 
 

1.5.1 Govt. land / Private land / 
others 
 

: TANGEDCO land 

1.5.2 Topographical feature, 
demographic profile & 
physiography 
 

: Site has differential levels and 
require filling to maintain the 
desried grade level of +10.00 
meter above MSL 
 

1.5.3 Nature of soil 
 

: Clayey soil 

1.5.4 Distance from the nearest 
town / city / major human 
settlements 
 

: Chennai -35 km 

1.5.5 Population to be displaced : Nil 
 

1.5.6 Distance from water source : Approx. 5 km (from Cooling Water 
Forebay of NCTPS Stage II) 
 

1.5.7 Area of forest land, if involved 
 

: Nil 
 

1.5.8 Distance of forest from the site 
 

:  N.A 
 

1.6 Is this an extension?  
If so indicate capacity of 
existing plant 
 
 

: No 
 

1.7 What is the ultimate capacity 
envisaged 
 

: 2x660 MW 
 

2.0 GENERAL 
ENVIRONMENTAL  
INFORMATION 
 

  

2.1 Area of the land proposed to 
be acquired  

: Refer Plot Plan Land already 
acquired 
 

 i.   Area required for plant 
 

: 500 Acres 
 

 ii.  Ash disposal  : 100 % dry fly ash disposal and 
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100% wet bottom ash disposal is 
envisaged  to existing ash pond.   
 

 iii. Plant facilities : The area is adequate for locating 
all the required systems for 2x660 
MW.   

    
2.2 Area proposed to be built-up 

or developed 
 

: Power station will be built-up in 
the proposed site as indicated in 
the plot plan. 
 

2.3 Specify site characteristics  
River basin/ estuarine / 
coastal / others 

: Site is close to Buckingham Canal 

2.4 Is the site situated in the 
forest area? Give following 
details 
 

: No 

2.4.1 Area 
 

: N.A 

2.4.2 Type of forests : N.A 
 

2.5 Is site situated near to the 
forests? Give the distance 
from the site. 
 

: N.A. 

2.6 Give a description of the flora 
within       25 km of your plant 
site under the following 
heads 
 

:  

 a.  Crops :  
 b.   Forest :  Refer details in the specification 

elsewhere. 
 c.   Grass land :  
 d.   Endangered species :  
 e.   Others (Specify) 

 
:  

2.6.2 Give details of the following 
features, if they exist, within 
a radius of 25 km of the 
proposed site? 

:  

 i.    Fisheries :  
 ii.   Sanctuary / natural 

park biosphere    
reserve 

:  

 iii.  Lakes / ponds / 
reservoir 

:  
 

 iv.   Stream / river : Buckingham canal is close to the 
site 

 v.    Estuary / sea : Bay of Bengal is 5 km from site 
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 vi.   Hills / mountains :  
 vii.   Historic / cultural / 

tourist / 
archaeological scenic 
sites / defence 
installations 

:  
 
 
 

 
2.7 

 
Human settlement 

 
: 

 
 

 
2.7.1 

 
Total number of persons 
proposed to be employed 

 
: 

 
 
 

  
i.   During construction 

 
: 

 
2500   
             

  
 
ii.   During operation 

 
 
: 

450(0.75person/MW) TANGEDCO  
 
direct employees 
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 TITLE: 

TECHNICAL SPECIFICATION FOR      
ELECTRO CHLORINATION PLANT. 

1.0  GENERAL 
 

 The Electro Chlorination Plant and associated accessories shall conform to the technical specification. 
  

2.0 SCOPE OF SUPPLY 
Broad scope of work of this package includes all equipment and accessories and shall be as per the following 
(please refer flow diagram). Please also refer Electrical (Section-C1) & C&I (Section-C2) for respective scopes. 
 
a) The Electro Chlorination Plant, as specified in Technical data sheets, and shall consist of the followings: 

1) Entire Electro Chlorination Plant as per Flow Diagram (PE-DG-412-174-A101). 
2) Two numbers Seawater booster pump. 
3)  Two numbers self-cleaning type seawater strainers with accessories. 
4) Two numbers Electrolyzer. 
5) Two numbers transformer rectifiers and accessories as per system requirement.  
6) Two numbers Hypochlorite storage tank.  
7) One number Hypochlorite Storage tank for 2X600 MW NCTPS Stage-II (Loose supply). 
8) Air dilution blower four numbers. 
9) Two number hypo dosing pumps for PT Plant. 
10) Two number hypo dosing pumps for Common channel of CW Sump. 
11) Three number hypo dosing pumps for CW Pump Pit. 
12) Two number hypo dosing pump for Sea water intake channel (Located at 2X600 MW NCTPS Stage-

II). 
13) One number HCl preparation tank. 
14) Two numbers acid cleaning pumps. 
15) One number HCl storage tank. 
16) Two number HCl unloading pumps. 
17) Hydrogen detector two numbers. 
18) Chain pulley block of minimum 2 Ton capacity (manual) two numbers (one for Hypo dosing pump 

handling and one for blower). 
19) Crane of minimum 3 Ton capacity one number for handling Electrolyzers. 
20) N-pit disposal pump two numbers. 
21) NaOH dosing Drum one number. 
22) Pipes and valves as indicated in Flow Diagram. 
23) Diffusers for proper mixing at dosing point. 
24) Electrical motors as per requirement. 
25) Control panel (PLC based). 
26) All tanks complete with inlet and outlet connections, all fittings and appurtenances etc. as specified 

and as required. 
27) All necessary valves and fittings for the installations with the actuators necessary for their remote 

operation.  
28) All necessary drains, vents and sampling points, with valves, as specified and as required. 
29) Hangers and supports as per the requirement. 
30) Safety requirement as per Data Sheet-A. 
31) Start-up and commissioning spares as required. 
32) Mandatory spares as per Annexure-II enclosed. 
33) Necessary flanges and counter flanges as applicable for interconnection.  
34) All special tools necessary for proper maintenance or adjustment of the equipment packed in 

permanent box. 
35) All necessary structural steel for pipe supporting structure, platforms, walkways / pathways and 

access stairs, mechanical plant and equipment, mechanical services and pipe work associated with 
electro chlorination Plant. 

36) Finish paints for touch up painting of equipments after erection at site in sealed container. 
37) Permanent ladder (not rungs) for approaching the top of tanks, valves for opening/maintenance 

purpose. 
38) All steel inserts with lugs, plates, bolts, nuts, sleeves, edge angles and all other embedding 

components etc as required to grout in civil works and to support/hold the equipments being supplied 
under this specification. All nuts, bolts, etc shall be of SS 316L. 

39) All auxiliary steel structures (U-clamps, nuts, bolts, channels etc.) for fixing the pipe on the pedestal or 
trestles. 
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40) Hume pipe for road crossing. Consider 15 nos 150 NB IS 1239 H pipe and 3 nos 300 NB IS 3589 (min 
6 mm thick) each of 6 meter with wrapping and coating. 

41) Electrical scope shall be as per “Electrical scope between BHEL and Vendor”. 
42) Instrumentation (minimum) as per the enclosed Flow Diagram (PE-DG-412-174-A101). 
43) Initial charge of all lubricants and grease. 
44) First fill of all chemicals including acid and NaOH. 
45) Air conditioner for PLC room and ventilation fan for electrolyzer area and Transformer rectifier area. 
46) Special tools and tackles as required. 

 
3.0 SCOPE OF SERVICE 

 The bidder’s scope also includes following services for scope under this specification:  
1) Erection and commissioning, unloading, storage and handling at site. 
2) Arrangement of all instruments and lab facilities to carry out trial run/commissioning and PG test. 
3) Complete grouting for equipment, fixing and any concreting inside the vessels and lining. 
4) All personnel required during commissioning and PG Test. 
5) Performance testing. 
6) Painting as per enclosed painting schedule. However, any variation in the painting schedule as finally 

approved by customer shall be taken care by the bidder without any commercial and delivery implication. 
Color-coding scheme shall be intimated to vendor during detailed engineering. 

 
  4.0 CIVIL SCOPE 

o Nil. However, complete civil assignment and all steel inserts, plates, bolts, nuts, sleeves and all 
other embedding components etc as required to grout in bidder’s scope and to hold/support the 
equipments being supplied under this specification shall be done by bidders.  

 
5.0 TERMINAL POINT 

a. Inlet water line: At Terminal Point At Terminal Point 10 meter from ECP building (Refer Plot plan for 
details) at flooded suction. 

b. Service water and portable water: At Terminal Point 10 meter from ECP building (Refer Plot plan 
for details). 

c. Instrument Air/Service Air: At Terminal Point 10 meter from ECP building (Refer Plot plan for 
details) at 5-7 kg/cm2 (g) pressure. 

d. Dosing point- Upto Common channel and CW Pump Pit (Consider Piping Distance=350 Meter 
each) and upto PT plant stilling chamber (Consider 2000 meter piping distance). 

e. Neutralization Pit Waste: Upto CW Forebay (consider 100 meter Piping distance).  
f. All drains: To be terminated at Common drain. 
g. Dosing point at Sea water intake channel at 2X600 MW NCTPS Stage-II: Consider piping distance 

1000 meter. 
 

 Note: Bidder to note that the pipe length indicated in the specification may vary by +10 % for which no 
extra claim shall be applicable.  
 

 6.0 EXCLUSIONS 
a) Service air, Instrument air, upto the terminal point. 
b) Fire fighting facilities. However, bidder to furnish the requirement of same after award of contract.  
c) Drinking water and service water. 
d) All Civil works at site including Acid/Alkali resistant tiling/lining, excavation, backfilling, cement and 

steel. 
e) Laying of pipes under road crossing and railway track. 
f) M.C.C. / Switch fuse feeder panels for the power plant and control cabling up to & beyond the battery 

limit  (Refer electrical section for scope). 
g) Monorail for hoist/crane movement is excluded from bidder scope. 

 
7.0 QP AND SUBVENDOR APPROVAL 
 

a) QP requirements part of section-C shall be as per the enclosed QP subject to BHEL/Customer 
approval. However, any additional comments as given by BHEL/Customer shall be adhered by the 
bidder without any implication to BHEL. 
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b) Approved subvendor list is enclosed elsewhere of this specification. However, any additional sub-
vendor shall be subject to BHEL and Customer approval. 

 
8.0 DESIGN/CONSTRUCTION 
        

In addition to the requirements of Section-C & D the following shall also be complied under scope of this 
specification:  
The P&ID is enclosed herein in this section for bidders compliance. 
The material of construction specified in Data Sheet-A are minimum requirements and material of construction for 
other components not specified shall be similarly selected by the bidder for intended duty which shall be subjects 
to customer approval during detailed engineering. 
 

 
          9.0 DRAWING/DOCUEMNTS REQUIREMENT (FOR MECHANICAL/ELECTRICAL/C&I/ETC) 
 

After award of LOI, following drawing/documents shall be submitted by the bidder for BHEL/Customer approval. 
However, any additional drawing/document if found necessary for completion of the engineering, the same shall 
be submitted by bidder without any commercial implication. 
 
a) Detailed piping and instrument or engineering flow diagram for process and utility, showing all equipments, 

machinery, piping and instruments. All pipes should be indicated with diameter, pipe class, pipe number, fluid 
flowing through it as per the Employer’s legend to be furnished later.  

b) Detailed configuration drawings, BOMs, Data Sheets, General arrangements and cross-sectional/assembly 
drags, along with the manufacturer’s catalogue for all the items/equipment including control & instrumentation 
supplied by the bidder. 

c) Detailed installation drawings for all instruments and instrumentation schedule. 
d) Preparation and finalization of functional write-up and detailed logic diagram, for all control system, electrical 

wiring and schematic drgs for the development of logic diagrams, GA and layout drgs of control panels, 
junction boxes, bill of material for panel drgs and terminal, chart for all the panel drgs, inter connection diagram 
for cabling, cable schedule, earthing layout and cable tray layout drawings..  

e) Design calculation of process and mechanical design, equipments and systems. The bidder shall show, 
explain and prove the validity of the basis/procedures and methods used in these calculations. 

f) Details civil scope drawing for all civil works. 
g) Detailed piping layout drawings, pipe support drawings, complete bill of materials of the piping, valve schedule 

etc. 
h) Submission of O&M manual. 
i) P.G Test procedure shall be submitted by bidder during detail engineering and shall be subject to approval by 

BHEL/Customer. 
j) Against customer / BHEL comments bidder has to give replies point wise during detailed engineering after 

award of contract. 
k) Spec. for acid/alkali resistant lining and areas requiring such lining. 
l) Cable schedule in BHEL format. 

 
10.0 DRAWING/DOCUEMNTS REQUIRED ALONG WITH THE BID (Please refer Electrical and C&I portion 
also). 

 Deviation if any strictly in the enclosed Schedule of deviation with cost of withdrawal only with mention of 
specification clause for which deviation is being asked. (Stamped & Signed) 

 Compliance certificate.(Stamped & Signed) 
 Schedule of Declaration. (Stamped & Signed) 
 Electrical Load data in BHEL format (Stamped & Signed) 
 Un Price Schedule duly filled in. (Stamped & Signed) 
 List of Start-up & commissioning spares if any. (Stamped & Signed) 
 List of Recommended spares if any. (Stamped & Signed). 
 Guaranteed auxiliary power consumption in the enclosed format. (Stamped & Signed) in sealed envelope. 
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NOTE-1: - Any item/work either supply of equipment or erection material which have not been specifically 
mentioned in but are necessary to complete the woks for trouble free and efficient operation of the plant shall be 
deemed to be included within the scope of this specification. The bidder without any extra charge shall provide 
the same. 
 
Note-2: All major drawings/documents shall be approved by BHEL/Customer during detailed engineering. Stage. 
Successful vendor shall comply with the comment of the BHEL/Customer without price & delivery implication. 

          
Note-3: Bidder to note that BHEL reserve the right for drg/doc submission through web based Document 
Management System. Bidder would be provided access to the DMS for drg/doc approval and adequate training 
for the same. Detailed methodology would be finalized during the kick-off meeting. Bidder to ensure following at 
their end. 
• Internet explorer version – Minimum Internet Explorer 7 
• Internet speed – 2 mbps (Minimum preferred) 
• Pop ups from our external DMS IP (124.124.36.198) should not be blocked 
• Vendor’s Internal proxy setting should not block DMS application’s link 

  (http://124.124.36.198/wrenchwebaccess/login.aspx) 
 

Note-4: The above Note-1, 2 and 3 shall be applicable for Electrical and C&I also. 
 

TABLE - A 
 

SEA WATER ANALYSIS (Quality of Sea Water using for Preparation of NaOCl): 
   

  

S.No. Parameter  Unit  Value (Range)  

1 General      

a pH    7.94-8  

b Conductivity  millisiemens/cm  43.8-44.1  

c Temperature  Deg C  25-32  

d Turbidity  NTU  20-40  

e Total Organic carbon (total/ dissolved)  PPM of C  2.4-2.84  

f CO2  Mg/l  <2  

g TDS  Mg/l  39600-39740  

h BOD  Mg/l  10-12 

i COD  Mg/l  88-96  

j Oil & Grease  Mg/l  <10  

k Phenols  Mg/l  0.08-0.09  

l Free Residual Chlorine  Mg/l  <0.2  

2 Cations      

a Cacium  Mg/l  459-478  

b Magnesium  Mg/l  1510-1516  

c Sodium  Mg/l  10100-12000  

d Potassium  Mg/l  358-450  

e Ammonia  Mg/l  4.43-5.42  

f Stontium  Mg/l  12.9-12.4  

g Barium  Mg/l  1.55-1.58  

h Aluminum Total  Mg/l  1-1.8  

i Aluminum Dossolved  Mg/l  0.8-1.0  
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j Manganese Total  Micro g/l  0.2-0.6  

k Manganese Dissolved  Micro g/l  0.1-0.2  

l Iron total  Micro g/l  220-260  

m Iron Dissolved  Micro g/l  
Below detectable limit 
(detectable Limit : 10)  

3 Anions      

a Chloride  Mg/l  18994-19194  

b Sulphate  Mg/l  3710-3949  

c Nitrate  Mg/l  136-152  

d Nitrite  Mg/l  0.46-0.62  

e Bicarbonate  Mg/l  144-148  

f Carbonate  Mg/l  Nil  

g Fluoride  Mg/l  2.64-2.8  

h Boron  Mg/l  0.14-0.17  

i Phosphate  Micro g/l  240-380  

j Sulphide  Micro g/l  
Below detectable limit 
(detectable Limit : 100) 

k Silica Dissolved  Micro g/l as SiO2  200-250  

4 Heavy Metals      

A Arsenic  Micro g/l  
Below detectable limit 
(detectable Limit : 2)  

B Mercury  Micro g/l  
Below detectable limit 
(detectable Limit : 1)  

C Cadmium  Micro g/l  120-130  

D Copper  Micro g/l  200-220  

E Nickel  Micro g/l  470-490  

F Molybdenum  Micro g/l  
Below detectable limit 
(detectable Limit : 100) 

5 Suspended Particle Size Range      

A  10 micron & above  Mg/l  
Below detectable 
limit(detectable Limit : 10) 

B  5 micron to 10 micron  Mg/l  
Below detectable 
limit(detectable Limit : 10) 

C  1 micron to 5 micron  Mg/l  
Below detectable 
limit(detectable Limit : 10) 

D  0.1 micron to 1 micron  Mg/l  20-26  

6 Colloidal Particle Size Range      

A  SDI (10 Minutes)  -  10-20 

B  SDI (5 Minutes)  -  20-40  

7 Density of sea water  Kg/ cum  1030 
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            TABLE-B 

MANDATORY SPARES   
 

SL. No. Equipment / Package name Qty.  
Remarks 
(BHEL) 

1.0 HORIZONTAL CENTRIFUGAL PUMP QTY/TYPE    
1.1 Bearing   2 sets 

1.2 Thrust Pads 1 set 

1.3 Shaft Sleeves 1 set 

1.4 Fasteners  1 set (complete to assemble each 
pump)  

2.0 Each type of lamps, PBs, ILPBs, fuse, MCB, 
MCCB used in the equipment/system. 

20   %   of   Installed   of each type. 
 

3.0 Measuring Instruments   
 

3.1 Indicators, Recorders, Electrical Metering and Skid Mounted Instruments 

(i) Indicators,    recorders    and    meters offered   from   
each   model   for   the project. These instruments 
shall be supplied     with three sets of blank scales. 

10   %   of   Installed   of each 
type/Model or a minimum    of    one 
number for each  model and  type, 
whichever is more  

(ii) For skid mounted instruments 10%  of  total number of instruments   
for    each Type and model   or a 
minimum    of    one number for each  
model and  type, whichever is more  

3.2 Temperature Elements and Thermowells   
 

(i) Thermocouple/RTD elements 10% spare for each type and length of 
element furnished with 
thermocouple/RTD assemblies, or a 
minimum of one number of each type 
& length, whichever is more.  

(ii) Thermowells 10%   for each type of temperature   
sensors or  a    minimum of one  for 
each type, whichever is more  

3.3 Temperature      Transmitters      and Electronic 
Transmitters (For Pressure, DP, Temp, Flow, 
Level), Temperature,  Pressure,  Flow  & Level 
Switch, safety switches, Gauges, meters, 
Transducer or any other instrument etc. 

10% of total number of 
Instruments/transducers offered for 
each model and   type   for   the 
project or a    minimum of one 
number, whichever is more.  

4.0 DDCMIS/PLC system, Master slave clock system, Hart Management System, Vibration Monitoring 
system,   CAAQMS, ERP/MIS/LAN/Simulator/ WAN, CCTV, Microprocessor based control system, 
and other Control System/Sub-systems/electronic. 

4.1 I/O cards   
 

a. Analog Input module 10%  of qty Installed of each 
category/model or at least 2 No. of 
each type/model   (Whichever is 
more)  

b. Analog output module 10%   of qty Installed of each 
category/ model or at least 2 No.  of  
each type/model (Whichever is more)  

c. RTD/TC cards/modules 10%   of qty Installed of each 
category/model or at least 2 No. of 
each type/model   (Whichever is 
more)  

d Digital input module 10%   of qty Installed of each 
category/model or at least 2 No. of 
each type/model   (Whichever is 
more)  

e. Digital output module 10% of qty Installed of each 
category/model or at least 2 No.  of   
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each type/model   (Whichever is 
more) 

4.2 All types of electronic modules, controllers,  function  
modules,  cards, terminal boards, relay boards, 
power supply cards etc for above mentioned system 
and other Control System/Sub- systems and any 
other type of PCB not covered above 

10%  of qty Installed of each 
category/model or at least 2 No. of 
each type/model   (Whichever is 
more) 

 
4.3 Electronic Cards/modules 10% of number for each type or 

minimum of 2 number for each type 
whichever is high.  

4.4 Auto/Manual  stations, set-point/bias stations etc 10%   of     the   number of stations 
offered for the project   from   each 
type or a minimum of 2 number   
from      each model,    whichever is 
more.  

4.5 Control logic power   supply fuses, MCB, MCCB, at 
each current rating required for the project. 

20% spare for  each type/Model 
 

4.6 Electronic cards of each type used for each type of 
Servers supplied with any control system 

Ten (10) percent or 2 no. (Whichever 
is more)  

4.7 Electric  to  pneumatic  each type  utilized with 
automatic control    system    using    pneumatic 
drives converters  of 

Ten   (10)   percent   of each type or a 
minimum of one of each type, 
whichever is more.  

4.8 Data  highway  cable  with  adequate connectors of 
each type (sets) 

200 mts. each 
 

4.9 Prefab cable connectors 10%  or  5 nos (whichever is more) of 
each type of Installed  

4.10 Cubicle  power  supply  power  supply modules Ten  (10)  percent  or  5 nos 
(whichever is more) of Installed of 
each type and rating  

4.11 Interposing/coupling relays. Ten (10) percent Installed  of  each  
type and rating  

4.12 Ethernet  Switches,  Routers  &  other 
communication hardware 

10% of qty Installed of each        type 
or a minimum of 2 numbers from each 
model, whichever is   more.  

4.13 Sensors with special cables, Power supply modules, 
Relay, Interface Module, and electronic modules 
used for vibration monitoring system. 

10% of qty installed or Five no.  
(Whichever  is more) of each type) 

 
4.14 RJ 45 connector with box of each type Twenty (20) percent or 2 no. 

(Whichever is more)  
4.15 Hooters,   Buzzers,   Cooling   fans   of each type. Ten (10) percent or 2 no. (Whichever 

is more)  
4.16 Interface cables 2 sets of each type/model 

 
4.17 Power  supply  modules  (AC  to  DC convertors) 10% or Five no. (Whichever  is  more)  

of each type/model  
5.0 Relay based Control Panels  

 
5.1 LEDs for indicating lights  10% of qty installed. 

 
5.2 Control circuit fuses/MCB/MCCB/Semiconductor 

Fuses 
300% of installed of each type, 
current rating  

5.3 Relays modules & contactors. 20% spare of qty Installed of each 
type and rating.  

6.0 Alarm Annunciation System   
 

6.1 Logic modules, group card modules, power supply 
modules, Hooters and any other electronic module. 

20% spares of each type installed 
 

6.2 un-engraved  window  boxes complete with LED etc. 5% spares of each size installed 
 

6.3 LEDs for annunciation facia windows and LEDs box 
assemblies offered for the project 

20%  of qty installed 
 

6.4 Annunciator hooter One  (1)  No.  of  each type 
 

7.0 Un-interrupted Power Supply System and DC Control Power Supply System 

7.1 As              per              Manufacturer’s 
Recommendation   for   Three   Years Continuous 
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Operation or minimum quantities indicated as below 
(whichever is more) 

7.2 Fuses/Semiconductor Fuses 300%  of  installed of each type, 
current rating with each panel /board  

7.3 Miscellaneous   parts for the power supplies such as  
SCRS, transistors, resistors,   diodes, light   bulbs, 
static switches , blocking diodes etc 

Minimum of 10% or atleast two (which 
ever is more) of each type 

 
7.4 Battery cells complete with contactor,cover plates 

etc 
10% of qty installed 

 
7.5 Electronic    Modules    like    Rectifier control card, 

inverter control card, Driver card, IGBT Module, DC-
DC converter card or any other card as listed in 
approved BOM for UPS, AC supply & 24 V DC 
supply etc. 

1  Set  of  each  type  & rating 

 
7.6 Miniature Circuit breakers for AC and DC supply. 20 % of installed or 10 Nos of each 

type (which ever is more) for ACDB 
and DCDB.  

7.7 Digital/analog panel meters/indicators 5% or 2 no. of each type (whichever is 
more)  

7.8 CT's, CVT's VT's chokes, AC/DC isolators, 
contactors, timers, relays. 

10% or 2 nos. of each type and rating, 
(whichever is more)  

7.9 Cooling  Fans  in  UPS  &  24  V  DC charger panels 10% or 2 nos. of each type and rating, 
(whichever is more)  

7.10 following accessory equipment for the battery shall 
be furnished (sets) : 
 a) Cell lifting facilities  
b) Assembly wrenches  
c) Vent plug hydrometer d) Vent plug thermometer. 
e) Supply of corrosion-preventive grease. 
f) 10% spare cells. 

Two sets 

 
7.11 Electronic modules of each type  & rating for UPS 

and DC control power supply system (sets) 
One set of with each set consisting   
of   at   least one   number   of   each 
type of electronic module for inverters, 
chargers, static switch, stabilizer etc. 
as per approved BOM.  

7.12 MCCB for UPS & 24 V DC charger panels, ACDB, 
DCDB. 

20  %  of  installed  or  5 Nos of each 
type (which ever is more)  

8.0 Erection hardware   
 

8.1 Instrument valves Ten  (10)  percent  of each type & 
Size installed  

8.2 Condensate pots of  each type & Size installed Ten (10) percent of total number  of  
Installed  or four numbers whichever 
is higher .  

8.3 Manifold Ten (10) percent of each type & Size 
installed  

8.4 Fittings Ten (10) percent of each type & Size 
installed  

9.0 Control valves, Power Cylinder, Control Dampers, Actuators and Accessories 

9.1 

Following spares shall be provided for control 
valves, Power Cylinder, Control Dampers as 
applicable.    

a 
One set of spare control valve stem packing for 
each control valve.    

b 
Two moulded rubber diaphragms for each control 
valve.    

c 
One sets of each of O-rings and rubber gaskets for 
each control valve.    

d 
100 percent qty. of lubricants for gaskets for each 
control valve on one year consumption basis.    

e 
2 sets of limit switches and 1 set of valve positioner 
for each control valve.    

f 
20 percent of position transmitter (4-20mA) for total 
qty. of control valve.    
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g 

One (1) set of valve trims (such as plug, stem, seat 
ring /cage, guide bushing, stem lock pin, packing 
retaining ring, etc) for each control valve.    

h 
One completes actuator of each type or min 10% for 
each type and size whichever is more.    

I 20 percent of Solenoid valves or min 2 no. of each 
type for total qty. of control valves. 

 
 

j 
20% of I to P converters, Pressure regulators. 

 
 

10.0 10% or 1 no.  (Whichever is more) of each  type  of 
sensor/instrument, instrumentation/mechanical 
fittings etc for any other electronic system. 

 

 
11.0 Motors (HV/LV/DC)    

11.1  11 KV & 3.3 KV Motors    

a 
Termination kits (if elastimold type) 2 Nos. of each type  

b Termination kits (end connection) 20 Nos.  

c Temp. indicators 10 Nos.  

d 
Vibration indicators 10 Nos.  

e Terminal box teflon glands 20 Nos.  

f 
Phase segregated terminal boxes 2 Nos.  

g 
Heaters 4 sets  

h 
Couplings 2 Nos. each  

I Bearings (DE and NDE) for each type and rating of 
motors 

4 sets  

j Motor of each type and rating 10% of the installed quantity or 
minimum 1 number whichever be 
higher 

 

10.2  415 V Motors    

a 

Terminal plates 10  Nos.  each  for  small motors upto 
30 kW & 4 Nos. each for more than 
30 kW 

 

b Heaters 2 sets  

c Greasing arrangements 4 sets each type of motor  

d 

Motor of each type and rating 10% of the installed quantity or 
minimum 1 number whichever be 
higher 

 

e 
Bearings (DE and NDE) for each type and rating of 
motor 

4 sets  

11.3 D C Motors    

a 
Carbon brushes 10 sets each type  

b Brush assemblies 2 sets each type  

c Terminal blocks 2 sets each type  

d 
Heaters 2 sets each type  

e Pulleys 2 sets each type  
f Motor of each type and rating 10% of the installed quantity or 

minimum 1 number whichever be 
higher 

 

g Bearings (DE and NDE) for each type and rating of 
motor 

4 sets  

 
 Note: Only applicable items shall be considered. Applicable items are those which are installed in the system. 
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 TITLE: 
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TABLE-C 

 
FORMAT FOR GUARANTEED AUXILIARY POWER CONSUMPTION FIGURES  

(TO BE FILLED BY THE BIDDER TO SUBMIT IN SEALED BID) 

S.NO.     DESCRIPTION OF 
EQUIPMENT 

NO OF EQUIPMENT TOTAL GUARANTEED 
POWER CONSUMPTION 

FOR ELECTRO 
CHLORINATION PLANT 

(CONTINUOUS 
DRIVES/ITEMS) 

(IN KW) 

DUTY 
FACTOR 

TOTAL 
KW 

WORKING STANDBY   

    3A 3B 4 5 6=3Ax4x5

1 Electro Chlorination 
Plant (Continuous 
working drives/items) 

1 1   0.9   

    TOTAL (KW)     
NOTES:  
1 Estimated power consumption (EPC) figure for the system (for working drives/items only) has been considered as 1434 

KW. So long bidder's quoted guaranteed power consumption (GPC) above remains within this EPC, there will be no 
technical loading of bid on power consumption for evaluation. 
However, if bidder's quoted GPC exceeds EPC, there shall be technical loading of bid for evaluation @Rs 3, 56,607/- per 
KW of additional power over EPC. 

2 Bidder’s guaranteed power consumption at motor input terminals (not shaft power) as furnished in relevant schedule 
shall be demonstrated by the successful bidder during performance testing at site. In case power consumption is noted 
higher than EPC / bidder's quoted GPC whichever is higher, PG test, penalty @Rs 3,56,607/- per KW shall be levied on 
vendor. 
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TABLE-D 
 
THE BREAK UP (%) OF SUPPLY PRICES OF ELECTRO CHLORINATION PLANT PACKAGE  IN THE BBU 
SHALL BE IN LINE WITH THE BELOW PROVIDED DETAILS: 

1 Lump sum firm price for supply of Electrolyzers with accessories 
inclusive of all taxes, duties and other levies as applicable. 

35% of Total Supply Price. 

2 Lump sum firm price for supply of Transformer Rectifier with 
accessories inclusive of all taxes, duties and other levies as 
applicable. 

20% of Total Supply Price. 

3 Lump sum firm price for supply of Pumps, Blowers, Strainers with 
accessories inclusive of all taxes, duties and other levies as 
applicable. 

6% of Total Supply Price. 

4 Lump sum firm price for supply of Tanks with accessories inclusive of 
all taxes, duties and other levies as applicable. 

5% of Total Supply Price. 

5 Lump sum firm price for supply of Piping with accessories inclusive of 
all taxes, duties and other levies as applicable. 

15% of Total Supply Price. 

6 Lump sum firm price for supply of Valves with accessories inclusive 
of all taxes, duties and other levies as applicable. 

6% Total Supply Price. 

7 Lump sum firm price for supply of PLC and instruments with 
accessories inclusive of all taxes, duties and other levies as 
applicable. 

4% of Total Supply Price. 

8 Lump sum firm price for supply of Mandatory spares inclusive of all 
taxes, duties and other levies as applicable. 

3% of Total Supply Price. 

9 Lump sum firm price for supply of Miscellaneous scope with 
accessories inclusive of all taxes, duties and other levies as 
applicable. 

6% of Total Supply Price. 
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SECTION – C2 
 

(SPECIFIC TECHNICAL REQUIREMENTS FOR ELECTRICAL) 
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FOR  
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  1.0       EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 
 

a)   Services and equipment as per “Electrical Scope between BHEL and Vendor”.  
b) Any item/work either supply of equipment or erection material which have not 

been specifically mentioned but are necessary to complete the work for trouble free 
and efficient operation of the plant shall be deemed to be included within the scope 
of this specification. The same shall be provided by the bidder without any extra 
charge. 

c) Supply of mandatory spares as specified in the specifications of mechanical 
equipments. 

d) Electrical load requirement for Condensate Poilishing Unit 
e) All equipment shall be suitable for the power supply fault levels and other climatic 

conditions mentioned in the enclosed project information. 
f) Bidder to furnish list of makes for each equipment at contract stage, which shall be 

subject to customer/BHEL  approval without any commercial and delivery 
implications to BHEL  

g) Various drawings, data sheets as per required format, Quality plans, calculations, 
test reports, test certificates, operation and maintenance manuals etc shall be 
furnished as specified at contract stage. All documents shall be subject to 
customer/BHEL approval without any commercial implication to BHEL. 

h) Motor shall meet minimum requirement of motor specification. 
i) Vendor to clearly indicate equipment locations and local routing lengths in their 

cable listing furnished to BHEL. 
j) Cable BOQ worked out based on routing of cable listing provided by the vendor 

for “ both end equipment in vendor’s scope”shall be binding to the vendor with 
+10 % margin to take care of slight variation in routing length & wastages.  

 

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 

ELECTRICAL & TERMINAL POINTS: 

Refer “Electrical Scope between BHEL and Vendor”.  

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 
3.1 The electrical specification without any deviation from the technical/quality assurance 

requirements stipulated shall be deemed to be complied by the bidder in case bidder 
furnishes the overall compliance of package  technical specification in the form of 
compliance certificate/No deviation certificate.  

  
3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, 

type test certificates, technical literature, etc, is required during tender stage. Any such 
submission even if made, shall not be considered as part of offer. 

 
4.0 List of enclosures : 

a) Electrical scope between BHEL & vendor. 
b) Technical specification for motors. 
c) Datasheets & quality plan for motors. 
d) Electrical Load data format. 
e) BHEL cable listing formt. 
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LOAD TITLE 

RATING (KW / A) 
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>
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S

E
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 (
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) 

LOCATION 
BOARD 

NO. 

CABLE 

B
L

O
C

K
 C

A
B

L
E

 
D

R
G

. N
o

. CONTROL 
CODE 

REMARKS LOAD No. NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE 
CODE 

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL) 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (dc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

 

LOAD DATA 
(ELECTRICAL) 

JOB NO. 402 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 2X660 MW ENNORE SEZ STPP 
NAME 

DATA FILLED UP ON 
 

SYSTEM  
ELECTRO CRORINATION 
SYSTEM 

SIGN. 
DATA ENTERED ON 

 

DEPTT. / SECTION ELECTRICAL SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  
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ELECTRICAL SCOPE FOR VENDOR AND BHEL 
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REV-0, DATE: 22.05.2015 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGES: ELECTRO CHLORIANTION SYSTEM 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: 2X660 MW ENNORE SEZ COAL BASED STPP 

Page 1 of 3 
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 415V MCC 
 
 
 
 

BHEL 
 
 
 

BHEL 
 
 

240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be 
provided by BHEL based on load data provided by vendor at contract 
stage for all equipment supplied by vendor as part of contract. Any other 
voltage level (AC/DC) required will be derived by the vendor. 

 

2 Local Push Button Station (for motors) BHEL BHEL Located near the motor. 
 

3 Power cables, control cables and screened control cables 
for  
a)  both end equipment in BHEL’s scope 
b)  both end equipment in vendor’s scope 
c)  one end equipment in vendor’s scope 

 
 
     BHEL 
     BHEL 
     BHEL 

 
 
     BHEL 
     Vendor 
     BHEL 

1. For 3.b) & c): Sizes of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL) in the form of cable 
listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall 
provide lugs & glands accordingly. 
2. Termination at BHEL equipment terminals by BHEL. 
3. Termination at Vendor equipment terminals by Vendor.  

4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to 
minimize local cabling (max 10-12 mtrs) and trunk cable. 

5 Any special type of cable like compensating, co-axial, 
prefab, MICC,  optical fibre etc. 

Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used 
between PLC/ microprocessor & DCS.  

6 Cable trays, accessories & cable trays supporting system 
 
100/ 50 mm cable trays/ Conduits/ Galvanised steel cable 
troughs for local cabling  

BHEL 
 

Vendor 

BHEL 
 

Vendor 

Local cabling from nearby main route cable tray (BHEL scope) to 
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable 
trays/ conduits/ Galvanised steel cable troughs, as per approved layout 
drawing during contract stage. 
 

7 Cable glands ,lugs and bimetallic strip for equipment 
supplied by Vendor 

Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 
2. Solder less crimping type heavy duty tinned copper lugs for power and 
control cables.  

8 Conduit and conduit accessories for cabling between 
equipment supplied by vendor 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537.  

9 Lighting BHEL BHEL  
10 Equipment grounding (including electronic earthing) & BHEL BHEL Refer note no. 4 for electronic earthing 
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SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: 2X660 MW ENNORE SEZ COAL BASED STPP 
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S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

lightning protection 
11 Below grade grounding  BHEL BHEL  
12 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 
13 Mandatory spares Vendor - Vendor to quote as per specification.  
14 Recommended O & M spares Vendor - As specified elsewhere in specification 
15 Any other equipment/ material/ service required for 

completeness of system based on system offered by the 
vendor (to ensure trouble free and efficient operation of 
the system). 

Vendor Vendor  

16 a) Input cable schedules (Control & Screened Control 
Cables)    
b) Cable interconnection details for above 
c) Cable block diagram 

Vendor 
 

Vendor 
       Vendor 

- 
 
- 
- 

Cable listing for Control and Instrumentation Cable and electronic earthing 
cable in enclosed excel format shall be submitted by vendor during 
detailed engineering stage. 

17 Electrical Equipment  & cable tray layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish Electrical 
equipment layout & cable tray layout drawings (both in print form as well 
as in AUTOCAD) of the complete plant (including electrical area) indicating 
location and identification of all equipment requiring cabling, and shall 
incorporate cable trays routing details marked on the drawing as per PEM 
interface comments. Cabling arrangement of the same (wherever 
overhead cable trays, trenches, cable ducts, conduits etc.) shall be 
decided during contract stage. Electrical equipment layout & cable tray 
layout drawing shall be subjected to BHEL/ customer approval without any 
commercial implications to BHEL. 
 

18 Electrical Equipment GA drawing Vendor - For necessary interface review. 
 
NOTES: 

1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication. 
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Page 3 of 3 
 

3. In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction 
Box for suitable termination.  

4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing. 
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TECHNICAL SPECIFICATION FOR      
ELECTRO CHLORINATION PLANT. 

 
1. SCOPE OF SUPPLY 
Instrumentation (Minimum) as shown in the flow diagram, however any additional instrumentation required to 
complete the system will be in bidder’s scope. All required piping, tubing and wiring for instrumentation including 
fittings, support and other accessories. 
 

 One number PLC based control panel (kept in the Electro Chlorination Plant Building) for the control of 
complete Electro Chlorination Plant, UPS, BATTERY, PRINTER, SCANNER, COMPUTER, FURNITURE 
FOR PLC ROOM. 

 Level transmitters, Level Switches, level Gauges as per Flow Diagram. 
 Pressure transmitters, Pressure Switches, Pressure Gauges as per Flow Diagram. 
 Flow transmitters and Flow switch as per Flow Diagram. 
 Hydrogen Detector 2 numbers. 
 Chlorine analyzer-1 No. 
 UPS and Battery as required. 
 Differential Pressure Transmitter and Differential pressure Gauge as per Flow Diagram 
 Any other instrument not listed but required to complete the system. 

 
 
            2.0          CONTROL PHILOSOPHY (PROCESS INSTRUMENTATION, CONTROL AND INTERLOCKS): 

 
A) Control for Electro Chlorination plant for CW System and PT Plant: 

 
The electro chlorination plant shall be controlled from PLC based system (with Redundant Hot standby processor) shall be 
provided/located at Control room of electro Chlorination plant building.  
 
The control system shall be fully automatic control. Fully automatic control shall mean that sending a start signal shall initiate a 
start sequence within the control system to start pumps, motors, Rectifier units and Electrolyser. 
 
The control system shall monitor safety interlocks for flow, level control etc. and allow the necessary time delay to establish 
system equilibrium before moving to the next step in the start sequence. 
 
On/Off/Trip status of all motors shall be indicated in LCP. 

 
Open and Close limit switch feed backs of valves are to be connected to PLC for remote viewing and for interlocks and 
protection. 
 
All drive motors shall be provided with arrangement of local starting and stopping. Local starting shall be possible through 
remote/local selector switch in control panel (LCP). 
 
The unit will have Flow meter with manual throttling valve to ensure the required Sea Water is fed to the unit. 
 
a) The following trip conditions are incorporated toward automatic shutdown of the package: 

i) High voltage/current/temperature from the Transformer-Rectifier. 
ii) Loss of power, Transformer trip, Rectifier Failure. 
iii) Both the air dilution Blowers trip. 
iv) High alarm at Hydrogen Detector. 
v) Both NaOCl storage tanks level high.   

    
All pumps and fan status (Run / Stop / Trip) and their MCC status (ON , OFF ) etc shall be indicated in the OWS. 
 
All electrical parameters of Transformer Rectifier such as Input Voltage, current and output voltage and current shall be 
displayed at OWS. 
 
The necessary protection and control for Transformer Rectifiers and Electrolysers as per the recommendation of OEM shall be 
provided. 
 
All conditions used for tripping the Transformer Rectifier, Electrolyser and pumps etc., shall be provided with pre-trip 
annunciation in the remote control desk/panel.  
 
Operation of the pumps, Transformer Rectifier, Electrolyser and other equipment shall be performed from local control panel / 
OWS to be located at the Electro Chlorination Building (air conditioned area). The Control panel shall house PLC Hardware, 
Alarm Annunciator driven by PLC programmed sequence, Indicators, Indication lamps, Switches, local / remote selector switch, 
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Start / Stop push buttons, Auxiliary Relays, Motor current meter etc.. Selector switch shall be provided in the control panel to 
achieve three positions for “Base duty”, “Stand by duty” and “Stop”.  

 
The latest proven PLC system shall be provided. PLC should be sourced from original manufacturers; PLC from system house 
shall not be acceptable. PLC system shall be complete with hot standby redundant CPU of word length of 32bits minimum, 
Input / Output modules, dual serial link interface module for connecting Input / Output Modules, dual Communication 
Processors, dual Memory modules and redundant Power supply units. Power supply unit shall be redundant for each CPU & I/O 
rack. PLC system will be interfaced with DDCMIS through OPC dual redundant communication interfacing (to be provided at 
PLC & DDCMIS end) for important process parameters. PLC shall confirm to IEC – 61131. 
 
PLC with one no. OWS & one no. Operating cum engineering station [24” sized (Industrial type) LED monitor] and with 
Redundant hot standby processor with one no. A4 size B/W LJP & 1 No A3 sized DMP. Back up Control desk with colour 
Mimic, H.W. Annunciator, P.B. parameters indicators and indication Lamps shall also be provided. 

 
PLC shall be provided with necessary redundant ports & complete hardware for Auto time synchronization from Master clock 
time. 
 
UPS shall be Parallel Redundant UPS with battery & ACDB. 
 
Each communication Network shall be commercial grade and shall be provided with commercial grade managed type Ethernet 
switches, external surge protection system/devices and industrial firewall. Commercial grade managed type Ethernet switches 
shall be provided with in built diagnostic features, 20% spare ports & in built redundant power supply. BIDDER shall provide 
only commercial grade network components/switches. 
However in case of availability of industrial grade PCs from reputed vendors at the time of execution stage the same shall be 
provided.  

 
Valve end position (Open & Close) shall be monitored for the manual critical valves, wherever provided. 
 
Specifications for Operator Station, Engineering Work Stations: 
 
Each operating station & Engineering work stations and any other work stations/PC envisaged in plant shall meet following 
minimum requirements & as per latest trends at the time of supply:  
- On board Intel – Xeon quad core, 3.46 GHz processor with 1066 MHz bus with Hyper threading or higher.  
- 4GB DDR3 RAM (min.)  
- 1 x 1000 GB IDE Hard Disc Drive of 7200 RPM or higher  
- 1024 MB Graphic Accelerator  
- System chipset: Intel Express  
- 2 x RS – 232 ports  
- 1 x parallel port  
- 4 nos. USB ports. (2 nos. on front side)  
- 1 x 52X DVD/CD Read Drive  
- 16 X DVD R/W Drive  
- 2 x Ethernet (10 / 100 / 1000MB) cards (Industrial Grade)  
- UXGA graphics and monitor 1920 X 1080, 256 colours with MRPII compliant, viewing angle 178° vertical & Horizontal and 
fastest response time.  
- 1 x windows XP/7 Professional or latest & proven version of Windows OS professional with Multimedia  
- Ethernet adapter  
- Third party operating system, graphical users interface and software, if required.  
- 2 nos. graphic output crads minimum 
-Optical mouse  
- Sound card  
- Internal speakers  
- Wireless internet & Blue tooth Interface  
- Redundant power supply (In built)  
- General MS Windows latest, MS-Office Professional, Adobe Acrobat, anti-virus McAfee or equivalent, AutoCAD etc.  
- Application engineering & HMI software - to suit project Specific requirement  
- All OWS shall be interchangeable  

 
Makes of OWS/EWS/PC’s are DELL, HPCOMPAQ, NEC & IBM. 

 
SPECIFICATION FOR PRINTERS: 
 
Line Impact Heavy Duty Dot Matrix Printers  
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All printers shall be low noise (less than 60dB) type with a minimum of 136 columns. Printing speed shall be a minimum of 300 
characters per second. Since the control room printers are high-speed printers, the system shall output to these printers at the 
rate of 1000 lines of printout per minute as a minimum. This rate shall be independent of the number of printers in simultaneous 
operation. Style of printing available shall be indicated by the Bidder. The printers shall have graphic capability and any 
OPERATING STATION display may be printed on the printer. The printing shall be bi-directional and in two colours black and 
red for sequence of event recording. Paper input capacity shall be with continuous paper feed.  
Printers shall accept and print all ASCII characters via an E.I.A. RS-232 C or twenty milliamp current loop interface. Parity 
checking shall be utilized.  
All printers mounted shall be provided with a separate printer enclosure each. The enclosures shall be designed to permit full 
enclosure of the printers at a convenient level. Plexiglas windows shall be used to provide visual inspection of the printers and 
ease of reading.  
Printer enclosures shall be designed to protect the printers from accidental external contact and each should be removable from 
hinges at the back and shall be provided with a lock at the front.  
If one of the printers fails to operate, it's functions shall automatically be transferred to the other printer. Failure of the printer 
shall be indicated on all OPERATING STATION's. Printer shall be offered and supplied from reputed manufacturer with latest 
proven technology. 5 Rims of papers shall be provided by bidder for each printer provided with subject plant. 
 
Laser Jet printer (B & W)  
Printing Speed 30 ppm (min.)  
Resolution 1200 X 1200 dpi  
Memory 128 MB (min.)  
External Port 1 no. USB 2.0 port, and TCP/IP 10/100  
Ethernet, Blue tooth interface  
Duty Cycle 15,000 pages per month  
Pages size A4, A3, and Transparency etc. with automatic duplex printing facility. Paper tray – 2 
 
Makes of printers are HP, Canon, Fuji Xerox, & Epson. 
 
 
B) Control for Electro Chlorination at Sea Water Intake [Located near Electro chlorination plant building for 2x600 

MW NCTPS]:  
Control of sea water intake hypo chlorite dosing system shall be envisaged in standalone DDCMIS panel placed in sea water 
intake pump house control room to start/stop the pump w.r.t duty and Hypo Chlorite Storage Tank level (w.r.t available suction 
pressure of pump). Monitoring and control of chlorine dosing to sea water intake along with a chlorine analyser shall be 
provided. 
 
 
On/Off/Trip status of all motors shall be indicated in DDCMIS Panel. 
 
All drive motors shall be provided with arrangement of local starting and stopping.  
 
The following trip conditions are incorporated toward automatic trip of the pump: 

i. Pump Suction pressure low. 

 
Junction Boxes details used in Electro Chlorination plant: 

i) Type : Flame proof/weather proof  
ii) Enclosure: IP-65/Explosion/Flame Proof as per area classification.  
iii) Material : FRP with protective Coating  
iv) Cable entry : Bottom or Side  
v) Cable glands : Double compression type – Nickel plated  
vi) Brass with PVC hoods.  
vii) Mounting : Indoor/Outdoor  
viii) No. of terminals: As required with standardization with 20% spare of each size & type.  
ix) Terminals : Phoenix/Wago (screw less cage clamp type spring loaded)  
x) Grounding : Two terminals for body and shield ground  
xi) Door: Hinged, lockable type.  
xii) Suitable mounting clamps and other accessories shall be provided.  
xiii) The brackets, bolts, nuts, screws, glands, lugs required for erection shall be of brass, included in 

bidder scope of supply. High voltage & insulation resistance test shall also be conducted.  
xiv) M6 Ni plated Brass earthing stud shall be provided. 
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                         DATA SHEET-A 

SL NO. PARTICULARS  PARAMETERS/DETAILS 
1.0 SEA WATER STRAINERS  
a. Number 2 Nos (1W+1S/Under Cleaning). 
b. Type  Self-cleaning type (Auto Backwash Type). 
c. Service  Sea water application 
d. Capacity (each) As per system requirement. 
e. Mesh size of screen 100 micron 
f. Material of Construction Body and Screen-Duplex stainless steels 
2.0 SEA WATER BOOSTER PUMPS  
a. Number 2 Nos (1W+1S). 
b. Type  Horizontal-Centrifugal with open impeller. 
c. Service  Sea water application 
d. Location  Indoor.  
e. Capacity (each) and Head (each). As per system requirement+10% margin 
f. Suction condition Flooded  
g. Lubrication type Self-lubricated 
h. Head As required. 
i. Material of Construction Casing – Duplex SS 2205 UNS S31803. 

Impeller – Duplex SS 2205 UNS S31803. 
Shaft – Duplex SS 2205 UNS S31803. 
Shaft Sleeves- Duplex SS 2205 UNS S31803. 
Base Plate-MS with Epoxy Paint. 
Fastener- SS 316L. 

3.0 ELECTROLYTIC GENERATOR (ELECTROLYSER)
a. Number of Electrolyser 2 Nos (1W+1S). 
b. Active chlorine production rate (each) 200 Kg/Hr  
c. Type  Tubular shells arranged electrically in series 
d. Range of generation control 10 to 100 %. 
e. Strength of Hypo to be generated 1500 ppm to 2000 ppm. 
f. Cathode material Titanium 
g. Anode material Titanium with Mixed metal oxide. 
h. Shell  PVC lined with FRP 
i. Life of electrode 5 years 
j. Gasket  Titanium Impregnated Ebonite or equivalent. 
k. Design pressure Shall be 1.5 times of shutoff head of booster pump. 
4.0 TRANSFORMER RECTIFIER  
a. Quantity 2 Nos (1 W+1S). 
b. Type  Transformer- Cast resin dry type. 

Rectifier- Silicon controlled diode type. 
c. Capacity As per system requirement.  
d. Location  Indoor. 
e. Cooling  Forced Air cooled 
f. Method of Control  Thyristor 
g. Output DC current and voltage As per system requirement. 
5.0 HYPOCHLORITE STORAGE CUM DEGASSING TANK
a. Quantity 2 Nos (1W+1S)  
b. Capacity  To store required NaOCl for one shock dose for Unit #1 

in one tank and Unit # 2 for other tank or 70 CuM 
(effective) each.  

c. Type Cylindrical vertical 
d. MOC MS-FRP. 
e. Accessories  As per P&ID. Manhole, Access ladder and platform shall 

be provided. 
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6.0 HYPOCHLORITE STORAGE CUM DEGASSING TANK FOR SEA WATER INTAKE (LOCATED 
AT 2X600 MW NCTPS) 

a. Quantity 1 No Tank  (Loose supply) 
b. Capacity  15 CuM  
c. Type Cylindrical vertical 
d. MOC MS-FRP. 
e. Accessories  As per P&ID. Manhole, Access ladder and platform shall 

be provided. 
7.0 AIR DILUTION BLOWERS   
a. Quantity (per tank) 2 Nos (1W+1S). 
b. Capacity Vendor design specific. 
c. Location  Outdoor.  
d. Type  Horizontal centrifugal 
e. Motor rating  Vendor design specific 
f. MOC Casing, shaft and Impeller-SS 316. 
8.0 HYPOCHLORITE DOSING PUMPS FOR CW FOREBAY
a. Quantity 2 Nos (1W+1S) for Continuous dosing. 

3 Nos (2W+1S) for Shock dosing. 
b. Type  Horizontal centrifugal with closed impeller. 
c. Capacity (each) & Head (each) 120 m3 /hr and as per requirement+12 Meter static head. 
d. Location Indoor.  
e. Lubrication type  Self-lubricated 
f. Suction condition  Flooded. 
g. MOC Casing – ASTM B367 Ti Grade C3. 

Impeller – ASTM B367 Ti Grade C3. 
Shaft – Duplex SS 2205 UNS S31803. 
Shaft Sleeves- ASTM B367 Ti Grade C3. 
Base Plate-MS with Epoxy Paint. 
Fastener- SS 316L. 

9.0 HYPOCHLORITE DOSING PUMPS FOR PT PLANT STILLING CHAMBER 
a. Quantity 2 Nos (1W+1S)  
b. Type  Horizontal centrifugal with closed impeller. 
c. Capacity (each) & Head (each) 8 m3 /hr and as per requirement+12 Meter static head.. 
d. Location Indoor  
e. Lubrication type  Self-lubricated 
f. Suction condition  Flooded. 
g. MOC Casing – ASTM B367 Ti Grade C3. 

Impeller – ASTM B367 Ti Grade C3. 
Shaft – Duplex SS 2205 UNS S31803. 
Shaft Sleeves- ASTM B367 Ti Grade C3. 
Base Plate-MS with Epoxy Paint. 
Fastener- SS 316L. 

10.0 STRAINER FOR DOSING PUMP FOR CW FOREBAY AND PT PLANT 
a. Quantity 2 Nos (1W+1S). 
b. Type  Simplex Basket Strainer. 
c. Mesh size 500 micron. 
d. Capacity 220 m3 /hr. 
e. MOC Body and Mesh-Duplex Stainless Steel. 
f. Location  Indoor. 
11.0 ACID CLEANING TANK FOR ELECTROLYSER
a. Quantity One (1) No. 
b. Capacity 1000 Ltrs or one electrolyzer cleaning requirement with 

5% HCl whichever is higher. 
c. Type   Cylindrical vertical 
d. MOC FRP/HDPE. 
e. Location  Outdoor. 
12.0 ACID CLEANING PUMPS FOR ELECTROLYSER
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a. Quantity 2 Nos (1W+1S). 
b. Capacity Shall be provided to meet the requirement +10% margin.
c. Type  Horizontal Centrifugal. 
d. Location  Outdoor. 
e. Suction condition Flooded.  
f. Lubrication type  Self-lubricated 
g. Motor rating  Vendor Design specific. 
h. MOC Casing, shaft and Impeller-PP. 
i. Strainer  2X100% (MOC: Body and Mesh-PP) 
13.0 BULK ACID STORAGE TANK 
a. Quantity One (1) No. 
b. Capacity 20 CuM or 15 days requirement; whichever is higher. 
c. Type   Cylindrical Horizontal.  
d. MOC FRP (Minimum 12 mm thick) 
e. Accessories  As per P&ID. Access ladder and platform shall be 

provided. 
f. Location  Outdoor. 
14.0 ACID TRANSFER PUMP 
a. Quantity 2 Nos (1W+1S). 
b. Capacity 10 Cum/Hr. 
c. Type  Centrifugal. 
d. Motor rating  Vendor Design specific. 
e. MOC Casing and Impeller-PP, Shaft-SS 316L. 
f. Location  Outdoor. 
g. Lubrication type  Self-lubricated 
15.0 NEUTRALIZATION PIT (N-PIT)  
a. Quantity One number. 
b. Capacity 20 CuM. 
c. MOC RCC with acid alkali protection. 
d. NaOH tank (for neutralization) 1 No @ 500 Ltrs of HDPE. 
16.0 N-PIT DEWATERING PUMP  
a. Quantity Two (2) nos. (1W+1S). 
b. Capacity and head 2 Cum/Hr and as per requirement+12 Meter static head. 
c. Type  Centrifugal. 
d. Motor rating  Vendor Design specific. 
e. MOC Casing and Impeller-PP. 
f. Lubrication type  Self-lubricated 
17.0 LIFTING ARRANGEMENT FOR MAINTANANCE PURPOSE
a. Chain pulley block Two number 
b. Capacity  2 Ton (min) 
c. Purpose  For lifting Blowers and pumps 
d. EOT Crane One number 
e. Capacity  3 Ton (min) 
f. Purpose  For lifting electrolyzer 
18.0 HYPOCHLORITE DOSING PUMPS FOR SEA WATER INTAKE (LOCATED AT 2X600 MW NCTPS) 
a. Quantity 2 Nos (1W+1S)  
b. Type  Horizontal centrifugal with closed impeller. 
c. Capacity (each) & Head (each) 12 m3 /hr and as per requirement+12 Meter static head. 
d. Location Outdoor (Under canopy) [at 2x600 MW NCTPS]. 
e. Lubrication type  Self-water lubricated.  
f. Suction condition  Flooded. 
g. MOC Casing – ASTM B367 Ti Grade C3. 

Impeller – ASTM B367 Ti Grade C3. 
Shaft – Duplex SS 2205 UNS S31803. 
Shaft Sleeves- ASTM B367 Ti Grade C3. 
Base Plate-MS with Epoxy Paint. 
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Fastener- SS 316L. 
h. Strainer  ‘Y’ Type, 1 no per each pump, MOC: CPVC 
19.0 PIPES AND VALVES  
a. MOC CPVC SCH-80 (except service water line. Service water 

line shall be of CS as per IS 1239 H and for Potable 
water shall be as per IS 1239 H with galvanized as per 
IS 4736). 

b. Type As per Flow diagram. 
20.0 SAFETY EQIPMENTS a) Two sets of safety equipment comprising PVC 

protection suits with hoods, rubber boots, face 
visors and thick PVC gauntlets shall also be 
provided. One number Hydrogen detector shall be 
installed in Electro chlorination Building and one 
number near the hypo chlorite storage tanks for 
safety. 

b) An eyewash and one safety shower shall be 
provided near acid handling area. 
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1 PRESSURE VESSELS A A C D D C/A C B C  A        B     

2 PLASTIC TANKS A A C        A        B     

3 AGITATORS A A C D D C/A C   D   AX AX     B     

4 PIPES A A C D  C/A     D        B     

5 FITTINGS, FLANGES A A C D D C/A             B     

6 VALVES A A C  D      A A       B     

7 PUMPS A A C  D  C   D A   A     B     

8 BLOWERS A A C  D     D A   A          

9 ELECTROLYZER A A C           A          

10 CHILLER A A C           A          

11 SOFTENER A A C           A          

12 RECTIFIER  A A C           A          

LEGEND 

A - WITNESSED BY BHEL. 

B - WITNESSED BY BHEL IF 
REQUIREMENT IS 
SPECIFIED. 

C - RECORDS VERIFIED BY 
BHEL WHEREVER 
APPLICABLE. 

D - A OR C, AT BHEL'S 
DISCRETION WHEREVER 
APPLICABLE. 

X - INCLUDING RUN OUT 
CHECK. 

NOTES 

1 - ALL STAGES SHALL BE CHECKED 100 % BY VENDOR AND RECORDS THEREOF SHOWN TO BHEL. 

2 - WITNESSING BY BHEL MAY BE 100 % OR ON RANDOM SAMPLES. 

3 - THE PRESSURE GAUGES AND INSTRUMENTS FOR MEASURING CRITICAL PARAMETERS SHALL HAVE 
VALID CALIBRATION CERTIFICATE TRACEABLE TO NATIONAL LABORATORY. 
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1.0  SYSTEM DESCRIPTION ELECTRO CHLORINATION PLANT:  
 

The function of the Electro-chlorination system is to generate Sodium Hypochlorite (NaOCL) which will 
be effective in preventing fouling thereby creating hostie environment by continuous chlorination of the 
cooling water circuits and PT Plant. Sea water will be delivered to the Electro-chlorination plant by sea 
water booster pumps. Sea water will be strained to remove solid particles by sea water strainers with 
automatic backwash facility for cleaning of filtering element. To generate available chlorine sea water 
will be passed through electrolysis cells in Hypochlorite generator powered by Transformer rectifiers. 
 
Sea water containing the product of electrolysis which is essentially, sodium hypochlorite solution and 
hydrogen gas is transferred from the generating module to Degassifier cum Hypochlorite storage unit. 
The unit equipped with air blowers will dilute the hydrogen to non-explosive concentrations. The 
hypochlorite solution will be dosed to the sea water by means of dosing pumps. The deposits caused by 
the sea water hardness inside the generators shall be periodically removed by dissolving them in a 
diluted solution of Hydrochloric acid circulated through generators by centrifugal pumps. At the end of 
cleaning cycle, the acid solution is recovered again in a tank. Hypochlorite dosing is done at forebay, 
travelling water screens and water box of the condenser. 
 
Electrolysis of a dilute brine solution in an electrolytic cell is carried out to produce NaOCl as per the 
overall reaction: 
          TABLE-1 
 

Anode Cathode 
2Cl-1      -      2e-1   ------------  Cl2 2Na+1    +     2H2O      +     2e-1-------2NaOH+H2 
Combined reaction:  2NaCl    +   2H2O          2NaOCl+  2 H2     

 
 
Sodium Hypochlorite (NaOCl) preparation and dosing system has been designed for continuous 
dosing of Hypochlorite solution (@1 ppm chlorine) for 22.5 hrs at common channel of CW Sump for 
both units and shock dosing of Hypochlorite Solution (@2 ppm chlorine) for 30 minutes in a shift of 8 
hours at the working CW pump Pits for one unit only at a time. The dosing shall be done sequentially in 
the CW pump pits  for one unit at a time, from Hypochlorite Storage cum Degassing tank. 
 
Sodium Hypochlorite (NaOCl) also to be dosed at PT plant Stilling chamber on continuous basis @ 5 
ppm. 
 
For sea water intake the dosing rate is 1 ppm continuous and the required hypochlorite shall be taken 
from existing Electro Chlorination plant for 2X660 MW North Chennai TPS. 
 
Commercial grade Sodium Hypochlorite (NaOCl) also to be dosed at potable water on continuous basis 
@ 2 ppm. The system for this (Tank, Pumps, etc) shall be located at PT Plant Chemical House. The 
dosing system shall be taken care by PT Plant package supplier separately. 
 
Commercial grade Sodium Hypochlorite (NaOCl) also to be dosed at Sewage Treatment Plant on 
continuous basis @ 2 ppm. The system for this (Tank, Pumps, etc) shall be located at Sewage 
Treatment Plant. The dosing system shall be taken care by Sewage Treatment Plant package supplier 
separately. 
 

2.0  SYSTEM DESCRIPTION AND SIZING: 

              
    Chlorination system for CW System: 

                        TABLE-2 
CW and ACW Flow per Unit = (76620+3744) m3/hr 
 = 80364 m3/hr 
Number of units = 2 
Chlorine dosing rate (Continuous and 
Shock) 

= 
1 ppm Continuous and 2-ppm 
shock. 

Dosing period 
= 

22.5 Hrs Continuous and 1.5 Hrs 
Shock. 

Chlorine consumption rate (w.r.t 
Continuous) for station 

= (80364x2 x 1)/1000 Kg./hr 
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 = 160.728 Kg/Hr 
Chlorine consumption rate (w.r.t Shock) 
per unit (Assume for Unit-1) 

= (80364 x 2)/1000 Kg./hr 

 = 160.728 Kg/Hr 
Chlorine consumption rate (w.r.t Shock) 
per unit (Assume for Unit-2) 

= (80364 x 2)/1000 Kg./hr 

 = 160.728 Kg/Hr 
 

  Electro Chlorination in the Pre Treatment Plant: 
           TABLE-3 

Raw Water flow  = 2000 m3/hr (Maximum) 
Chlorine dosing rate  = 5 ppm 
Chlorine consumption rate  = (2000x 5)/1000 Kg./hr 
 = 10 Kg./hr 

 
 

Electro Chlorination Plant Capacity 
          TABLE-4 

Active Chlorine requirement per day  
= 

[(160.728 X22.5) + (160.728X1.5) 
+(160.728X1.5) + (10X24)] Kg/day. 

 = 4338.564 Kg / Day 
Production rate of active chlorine 
required per Hour  

= 
180.77 Kg / hr. 
 

Production rate of active chlorine 
required (Selected with 10% margin) 
per Hour. 

= 200 Kg / hr. 

Capacity of electrolyser (in terms of 
active chlorine) selected  

= 
2 X 200 Kg /hr (1 working + 1 
standby)  

     
Sea Water Requirement: 

          TABLE-5 
Available NaOCl concentration for Sea 
Water Electro-Chlorination plant 

= 1500 to 2000 ppm. 

Water required for NaOCl production = 200/1.5 CuM/Hr. 
 = 133.3 CuM/Hr. 
Water Required (selected) = 150 Cum/Hr. 

 
     
   Chlorination system for Sea Water Intake (From Existing system): 

                        TABLE-6 
Flow at Raw Water intake = 15600 m3/hr 
Chlorine dosing rate (Continuous) = 1 ppm 
Total Chlorine consumption rate  = (15600 X 1)X1000 Kg./hr 
Chlorine requirement = 15.6 Kg./hr 
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  Pump Sizing Calculation  

                        TABLE-7 
Continuous dosing at Sea Water 
Channel 

= 160.728 kg/hr 
= 160.728/1.5 m3/hr 
= 107.152 m3/hr 
= 120 m3/hr (with 10% margin) 

Shock Dosing at Sea Water Pump Pit 
for unit-1 

= 160.728 kg/hr 
= 160.728/1.5 m3/hr 
= 107.152 m3/hr 
= 120 m3/hr (with 10% margin) 

Shock Dosing at Sea Water Pump Pit 
for unit-2 

= 160.728 kg/hr 
= 160.728/1.5 m3/hr 
= 107.152 m3/hr 
= 120 m3/hr (with 10% margin) 

Continuous dosing at PT plant Stilling 
Chamber 

= 10 kg/hr 
= 10/1.5 m3/hr 
= 6.66 m3/hr 
= 8 m3/hr (with 10% margin) 

Continuous dosing at Sea Water intake 
(from existing) 

= 15.6 kg/hr 
= 15.6/1.5 m3/hr 
= 10.4 m3/hr 
= 12 m3/hr (with 10% margin) 
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1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 
 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 
 
2.0 CODES AND STANDARDS 
 
 Motors shall fully comply with latest edition, including all amendments and revision, of following 

codes and standards: 
   
IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement for rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechanical vibration of rotating electrical machines 
 
In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 
3.0 DESIGN REQUIREMENTS 
 
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

 
3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

 
3.3 Starting Requirements 
 
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

 
3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

 
3.3.3 The following frequency of starts shall apply 
 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

 
ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 
 

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
suitable for mimimum 20,000 starts during the life time of the motor 

 
3.4 Running Requirements 
 
3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 
 
3.5 Stress During bus Transfer 
 
3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

 
3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 
 
3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 
 
3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

 
4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  
 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 
 
4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 
4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10°C.  
 

4.7 Terminals and Terminal Boxes 
 
4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 
 
 Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

 
4.7.2 unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or U W & V respectively. 

 
4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

 
4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

 
4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  
 
4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

 
4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 
 
4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 
 
4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9.1 Motors provided for similar drives shall be interchangeable. 
 
4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 
 
4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 
 
4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 
 
4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

 
4.9.6 Name plate with all particulars as per IS: 325 shall be provided  
 
4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

 
5.0 INSPECTION AND TESTING 
 
5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

 
5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

 
5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 
 
5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 
 
6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 
  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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1.0 This document covers the basic technical features of high tension (HT) and low tension (LT) squirrel 

cage induction AC motors employed for driving auxiliaries of BHEL-PEM scope packages in 2 x 660 
MW ENNORE SEZ STPP. 

 
2.0 CODES AND STANDARDS 

The motors shall generally conform to IS 325/IEC-60034. LT motors above 10 kW with 
continuous duty (S1) shall be energy efficient IE2 conforming to IS-12615: 2011.  

 
3.0 DESIGN REQUIREMENTS  
 
3.1 General Requirements 
 
 The design ambient temperature shall be 50 deg C. 
 
3.2 Supply system and rated voltage of motors  
 
 
 
 
 
 
 
 
 
3.2.1 Supply voltage & variations shall be as follows:- 

 
Voltage variation (AC Supply)        (+/-) 10% 

 Frequency variation      (+) 3% to (-) 5% 
 Combined V & F variation 10% (sum of absolute values) 
 
3.2.2 Motors shall be capable of running continuously at rated output for each of the conditions specified. 
 
3.3 Motor Rating 
 
 Motor ratings shall be adequate to meet the requirements of the drive equipment. Motors shall be 

continuously rated at the design ambient temperature of 50 degree C and relative humidity of 85%. 
Maximum continuous motor ratings shall have at least a 10% margin above the maximum load demand 
of the driven equipment under entire operating range including voltage & frequency variation. 

 
3.4 Starting Requirements 
 
3.4.1 Motor shall start smoothly and rapidly. Motor characteristics such as speed, starting torque, break away 

torque and starting time shall be properly co-ordinated with the requirements of driven equipment. The 
accelerating torque at any speed with the minimum starting voltage shall be at least 10% of the motor’s 
full load torque. 

 
 
 
 
 

KW rating Supply system Rated voltage of motor 
Above 1500 kW 11 KV  11 KV 
Above 160 kW up to & 
including 1500 kW 

3.3 KV 3.3 KV 

From 200W up to & including  
160 kW 

415 V 415 V 

Below 200W 240V 240V 
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3.4.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
 

Minimum Starting Voltage requirement for all motors (except mill motors):  
1. 85 % of rated voltage for motors up to 1000 kW  
2. 80 % of rated voltage for above 1000 kW and up to 4000 kW  
3. 75 % of rated voltage for above 4000 kW  

 
3.4.3 The locked rotor current of the HV (11 kV) motors (except MDBFP motors) shall not exceed 650% of 

full load current inclusive of tolerance as per IS: 325 and for MV (3.3 kV) motors locked rotor current 
shall not exceed 700% of full load current inclusive of tolerance as per IS: 325. For LT motors (except 
energy efficient motors) locked rotor current shall not exceed 700% of full load current inclusive of 
tolerance as per IS: 325. For LT energy efficient motors above 10kW with S1 duty, locked rotor current 
shall be as per IS: 12615-2011. 

 
3.4.4 The following frequency of starts shall apply to HV (11 kV), MV (3.3 kV) & LT motors  
 

i) Two nos. consecutive cold starts in quick succession with third start after 5 minutes in cold 
condition. 
 

ii) Two nos. consecutive hot starts in the interval of 15 minutes in hot condition. 
 

3.4.5 Locked motor withstand time of motors under hot condition at highest voltage limit shall be as follows: 
 

a) For motors with starting time up to 20 sec. 
 
  -   at least 2.5 sec. more than starting time. 
 
 b) For motor with starting time above 20 secs but not exceeding 45 secs. 
 

- at least 5.0 sec. more than starting time. 
 

c) For motors with starting time above 45 secs. 
 

-   at least 10% more than starting time. 
 
 The starting time of the motor referred above is at minimum permissible voltage. For motors and in 

cases where the above requirements are not complied with, speed switches of approved make & type 
shall be provided to bypass the locked rotor protection for a pre-selected time during starting of motors. 
The speed switches shall have one NO & one NC contacts having maximum interrupting capacity of 5 
Amps at 240V AC and 0.25 amps at 220 V DC. 

 
3.5 Running Requirements 
 
3.5.1 Motors shall run satisfactorily at a supply voltage of 80% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.5.2 Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be 275% for 

crane duty motors.  
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3.6.1 Motors shall withstand the voltage and torque stress developed due to the application of 150% of the 

rated voltage for at least 1 sec. caused due to vector difference between the motor residual voltage and 
the incoming supply voltage during occasional auto bus transfer. 

 
3.6.2 Motor windings shall be adequately braced to satisfactorily withstand the mech. Stresses during above 

condition. 
 
3.6.3 Motors shall be capable of withstanding heavy in-rush transient current caused by bus transfer without 

damage. 
 
3.6.4 Motor and driven eqpt. Shafts shall be adequately sized to satisfactorily withstand transient torque 

under above condition. 
 
3.7 Noise level 
 
 The maximum noise level for motors shall be in line with IS 12065. 
 
3.8 Vibration 
 
 The maximum vibration for motors shall be in line with IS: 12075. 
3.9        Crane duty motors will be of squirrel cage induction motor and shall suit the duty class 
S4, cyclic duration factor 40% and 300 starts. Crane duty motors shall be provided with 
VVFD for speed control. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Degree of Protection 
 
4.1.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor motors shall 

conform to degree of protection IP: 55 as per IS: 4691 and shall be of weather-proof construction. 
Canopy shall be provided for outdoor motors. CW motors (in case of screen prot. Drip proof) shall 
conform to degree of protection IP: 23 as per IS: 4691. The degree of protection for terminal boxes 
shall be IP 55 for outdoor area & IP 54 for indoor area as per IS 4691. 

 
4.1.2 The stator laminations shall made from suitable silicon steel/magnetic steel sheet varnished on both 

sides and pressed to form a rigid core. 
 
4.1.3 The rotor shall be of rigid cage construction with die cast aluminium / copper alloy / copper bars firmly 

wedged in bar slots and brazed to the end rings. The rotor cage shall be designed to operate 
satisfactorily under respective starting and load duty cycle. 

 
4.2 Enclosure and Cooling 
 
4.2.1 Motors shall generally have totally enclosed fan cooled (TEFC) or totally enclosed tube ventilated 

(TETV) enclosures or Closed Air circuit Air (CACA), the method of cooling conforming to IC-0141 or 
IC-0151 or IC-0161 of IS: 6362 up to 3000 kW motor. CW Motors may be screen protected drip proof 
(SPDP). 

 
 
4.2.2 Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 

1
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4.2.3 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.3 Class of Insulation 
 
 HV/MV/LT motors shall have class F insulation. The temperature rise of all motors shall be limited to 

the limits applicable to Class ‘B’ insulation. In case of continuous operation at extreme voltage limits, 
10deg C rise above the temperature limits specified in IS: 325 shall be permissible. 

 
4.4 Bearings 
 
4.4.1 Horizontally mounted motors shall have grease lubricated ball/roller or sleeve bearings. For HV/MV 

motors, the bearings shall be regreasable type and for LV motors, these bearings can be either sealed 
life lubricated type or regreasable type as per manufacturer’s standard.  
 

4.4.2 The vertical motors shall have a combined thrust and guide bearing on top and guide bearing at bottom. 
If the ball or roller bearings can take vertical thrust, thrust and guide bearing need not be provided. 
 

4.4.3 After taking all motor driven equipment loads and thrust (if any) into account, the bearings shall be 
suitable for min. 20,000 working hours. Re-greasable bearings shall be provided with grease nipples 
and relief holes for on-line re-greasing and shall be suitable for 8000 working hours without changing 
of the grease. 

 
4.4.4 The bearings of solidly coupled motors shall be of the same type as those of the driven equipment. 
 
4.4.5 For motors below 15 kW shall be provided with sealed ZZ bearing. 

 
4.4.6 Motors rated above 1000kW shall be provided with insulated end shield on non-driving end to prevent 

flow of shaft current. 
 

4.5 Terminals and Terminal Boxes 
 
4.5.1 Motors of rating 90 kW and up to 160kW will be controlled by air circuit breaker with numerical 

protection. For all motors of rating up to 90kW shall be provided with MCCBs. The terminal box of 
motors for HV (11 kV), MV (3.3 kV) & LT motors shall be designed for the maximum fault current for 
a duration of at least 0.25 secs. 11kV & 3.3kV motors terminals shall be able to withstand 44kA for 
0.25 seconds. 

 
4.5.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.5.3 For HV/MV motors, the main terminal box shall be of phase-segregated type with clamping 

arrangement for the terminals. 
 
4.5.4 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A,C,B or V, W & U respectively. 

4.5.5 Permanently attached diagram and instruction plate made preferably of stainless steel shall be mounted 
inside terminal box cover giving the connection diagram for the desired direction of rotation and 
reverse rotation. 
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4.5.6 Motor terminals and terminal leads shall be fully insulated with no bar live parts.  
4.5.7 Separate terminal boxes shall be provided for space heaters and temp. Indicators. If this is not possible 

in case of LT motors, the space heater terminals shall be adequately segregated from the main terminals 
in the main terminal box. Detachable gland plates of thickness 3 mm (hot/cold rolled sheet steel) or 4 
mm (non-magnetic material for single core cables) with double compression tinned brass glands shall 
be provided in terminal boxes. 

4.5.8 Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 180 and 90 degree for HT 
and LT motors respectively. 

4.5.9 Cable glands and cable lugs as per selected cable sizes shall be provided in line with cable erection 
philosophy. For single core cable termination, gland plates shall be of non-magnetic material. 

4.6 Grounding 
 
 Two separate earthing terminals suitable for connecting G.I. strip grounding conductor shall be 

provided on opposite sides of motor frame. Each terminal box shall have a grounding terminal. 
 
4.7 General 
 
4.7.1 Motors provided for similar drives shall be interchangeable. 
 
4.7.2 An arrow block shall be screwed on the body of the motors on the non-driving end to indicate the 

direction of rotation of the motors. 
  
4.7.3 Motors for Fuel oil unloading and drain oil pumps located in hazardous areas shall be with flame-proof 

enclosures in accordance with IS 2148 / IEC 60079. 
 
 a) Fuel oil area:                                          Group - IIB. 

  b) Hydrogen generation plant area:           Group - IIC   

4.8     Neutral terminal box of motors rated 1000kW and above shall provision of mounting   
          Neutral CTs of PS class identical to the CTs to be provided at switchgear end. Further the    
          neutral terminals of HV motors rated below 1000kW shall be accessible. 
 
5.0 ACCESSORIES 

 
5.1 SPACE HEATERS 
 
 All motors rated 30KW and above shall be provided with space heaters to maintain the motor internal 

air temperature above the dew point. Space heaters shall be suitable for a supply of 240V AC, single 
phase, 50 Hz.  

 
 The leads from space heaters of each motor shall be brought out to a separate terminal Box. Space 

heaters shall be mounted inside the motor in accessible places so that their removal and replacement is 
simple. 

 
 
 
5.2 RESISTANCE TEMPERATURE  DETECTORS (RTDs) 

 
5.2.1 HV/MV motors stator windings shall be provided with 12 nos. Simplex 3 wire Platinum RTDs with 

100 ohms resistance at 0 deg C for remote monitoring of winding temperature. The leads from RTDs of 
each motor shall be brought out to a separate terminal Box. 

 

1
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5.2.2 For HV/MV motors, each bearing shall be provided with 1 no. Duplex 3 wire Platinum RTDs with 100 

ohms resistance at 0 deg C for remote monitoring of bearing temperature. The leads from these RTDs 
shall be brought out to a separate terminal Box or the terminal box same as for winding RTDs. 

 
5.3 DIAL TYPE TEMP. INDICATORS 
 
5.3.1 For HV/MV motors, each bearing shall be provided with dial type thermometer with adjustable alarm 

contact and resistance type temperature detector. The indicators shall have 2 nos. NO contacts rated for 
5A, 240 V AC and 0.5 A, 220 V DC for alarm/trip purpose.  

 
5.4 Vibration monitoring pads 
 
5.4.1 Provision shall be made in all HV/MV motors for mounting vibration detectors. 
 
6.0 NAME PLATE 
 
 Motors shall have stainless steel name plate with all particulars as per IS: 325. In addition bearing 

identification number and type of lubricant is to be indicated. 
 
7.0 PAINTING 
 
 Motor including fan shall be painted with corrosion proof paints of colour shade Siemens grey (RAL 

7032). 
 
8.0 TESTING 
 
8.1 Type Tests 
 
 For HT & LT Motors, type test reports for type tests as per IS: 325/ IS: 12615 conducted on equipment 

similar to those proposed to be supplied and carried out within last five years shall be submitted. 
However, if such reports are not available, one motor of each type shall be subjected to type tests for 
free of cost. 

 
8.2 Routine Tests 
 
 All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer or 

customer representative. 
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SL.NO. PARAMETERS UNIT ENNORE
MOTOR

1 DESIGN AMBIENT TEMP DEG. C 50
2 VOLTAGE SUPPLY AND VARIATION VOLT 415V, + 10%
3 FREQUENCY WITH VARIATION Hz 50 (+) 3% to (‐) 5%

4
COMBINED VOLTAGE & FREQUENCY 
VARIATION

10%

5
MAX ACCEPTABLE RATING OF 
MOTOR AT 415 V

KW 160 kW

6
SYSTEM FAULT LEVEL AND ITS 
DUARTION

KA 50 KA, 1 Sec

7
SUTABILITY OF TERMINAL BOX FOR 
FAULT LEVEL AND DURATION

50 KA, 0.25 sec

8
CLASS OF INSULATION & TEMP RISE 
LIMITED TO

Class-F and temp rise limited to Class-B

9 MIN. STARTING VOLTAGE 85%

10
MOTOR RATING FOR SINGLE PHASE 
SUPPLY

Upto 200W

11
MAXIMUM LOCKED ROTOR 
CURRENT

% OF 
FLC

For LT motors (except energy efficient motors) 
locked rotor current shall not exceed 700% of full 
load current inclusive of tolerance as per IS: 325. 
For LT energy efficient motors above 10kW with 
S1 duty, locked rotor current shall be as per IS: 
12615-2011.

12 ACCEPTABLE NOISE LEVEL DB 85dB at 1.0m in line with IS 12065

13
TYPE OF STARTER PROVIDED IN 
MCC

DOL

14 DOP OF ENCLOSURE

Indoor motors shall conform to degree of 
protection IP: 54 as per IS: 4691. Outdoor motors 
shall
conform to degree of protection IP: 55 as per IS: 
4691 and shall be of weather-proof construction. 
The degree of protection for terminal boxes shall 
be IP 55 for outdoor area & IP 54 for indoor area 
as
per IS 4691.

15 SPACE HEATER REQUIREMENT 30KW & ABOVE
16 PAINT SHADE Shall be confirmed during detailed engineering.

17 SPECIAL REQUIREMENT

For HT & LT Motors, type test reports for type 
tests as per IS: 325/ IS: 12615 conducted on 
equipment similar to those proposed to be 
supplied and carried out within last five years shall 
be submitted. However, if such reports are not 
available, one motor of each type shall be 
subjected to type tests for free of cost.

All motors shall be subjected to routine tests as 
per IS: 325 / IS: 12615.

The motors shall generally conform to IS: 325 / 
IEC-60034.

SPECIFIC ELECTRICAL REQUIREMENT
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TITLE 
 

 
MOTOR 

 
DATA SHEET - C 

 
 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE  

SHEET          1       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

A. General  

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data  

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

8 Rated output at design ambient temp  (by resistance method)  

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

14 Locked rotor current as percentage of FLC (including IS tolerance)  

15 Torque  

 a) Starting  

 b) Maximum  

16 Permissible temp rise at rated output over ambient temp & method  

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

19 Efficiency & P.F. at rated voltage & frequency  

 a) At 100% load  

 c) At 75% load  
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TITLE 
 

 
MOTOR 

 
DATA SHEET - C 

 
 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE  

SHEET          2       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

 c) At starting  

C. Constructional Features  

1 Method of connection of motor driven equipment  

2 Applicable Standard  

3 DOP of Enclosure  

4 Method of cooling  

5 Class of insulation  

6 Main terminal box  

 a) Type  

 b) Power Cable details  (Conductor, size, armour/unarmour)  

 c) Cable Gland  & lugs details (Size, type & material)  

 d) Permissible Fault level ( kArms & duration in sec)  

7 Space heater details (Voltage & watts)  

8 Flame proof motor details (if applicable)  

 a) Enclosure  

 b) suitability for hazardous area  
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding  

10 Winding connection  

11 Kind of rotor winding  

12 Kind of bearings  

13 Direction of rotation when viewed from NDE  

14 Paint Shade & type  

15 Net weight of motor  

16 Outline mounting drawing No (To be enclosed as annexure)  

D. Characteristic curves/ drawings   
(To be enclosed for motors of rating  55KW)  

 

 a) Torque speed characteristic  

 b) Thermal withstand characteristic  

 c) Current vs time  

 d) Speed vs time  
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CUSTOMER  : PROJECT

TITLE NUMBER  :

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION 
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE

SHEET 1 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

1.0 ASSEMBLY 1.WORKMANSHIP MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -

2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.

3.CORRECTNESS MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE

2.0 PAINTING 1.SHADE MA VISUAL SAMPLE MANUFR'S BHEL SPEC. LOG BOOK 2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT COL.7
STANDARD

3.0 TESTS 1.ROUTINE MA -DO- 100% IS-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL 
SPEC.

2.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3

 & RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE

SPECIFICATION : 
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CUSTOMER  : PROJECT

               QUALITY PLAN TITLE NUMBER  : 
BIDDER/       :  QUALITY PLAN SPECIFICATION : 

VENDOR      NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III

SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

3.NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPN. 2 1 -
DETAILS DATA SHEET DATA SHEET REPORT

NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.  THE
 SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

SPECIFICATION :

2
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 1 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11
1.0 RAW MATERIAL & BOUGHT OUT

CONTROL

1.1 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3 - -
SECTION, EYEBOLTS CONDITION BLINKS,

CRACKS,
WAVINESS
ETC

2.DIMENSIONS MA MEASUREMENT SAMPLE MANFR'S MANFR'S -DO- 3 - -
DRG./SPEC DRG./SPEC

3.PROOF LOAD MA MECH. TEST -DO- -DO- -DO- INSPEC. 3 - 2
TEST (EYE REPORT
BOLT)

1.2 HARDWARES 1.SURFACE MA VISUAL 100% FREE  FROM -DO- 3 - -
CONDITION CRACKS, UN-

EVENNESS 
ETC.

2.PROPERTY MA VISUAL SAMPLES MANFR'S RELEVENT SUPPLIERS 3 - 2 PROPERTY CLASS 
CLASS DRG./SPEC IS/SPEC. TC & LOG MARKING SHALL BE

BOOK CHECKED BY THE
VENDOR

1.3 CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3 - 2
CONDITION CRACKS, 

BLOW HOLES
ETC.

2.CHEM. & MA CHEM & MECH 1/HEAT NO. MANFR'S RELEVENT SUPPLIER'S 3 - 2 HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC IS/ TC VERIFIED

3.DIMENSIONS MA MEASUREMENT 100% MANUFR'S MANUFR'S LOG BOOK 3 - 2
DRG. DRG.

1.4 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% MANFR'S MANFR'S LOG BOOK 3 - 2
SHELF LIFE & CONTINUOUS DRG./SPEC DRG./SPEC
TYPE

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

2 10
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 2 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.5 SHAFT 1. SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE

DEFECTS MAINTAINED

2. CHEM. & MA CHEM. & 1/HEAT NO. MFG. DRG. RELEVANT SUPPLIER'S 3 - 2
PHYSICAL PHYSICAL OR HEAT SPEC. IS TC
PROPERTIES TESTS TREATMENT

BATCH NO

3. DIMENSIONS MA MEASUREMENT 100% -DO- MANUFR'S LOG BOOK 3 - 2
DRG.

4.INTERNAL CR UT -DO- ASTM-A388 MANUFR'S -DO- 3 2 1 FOR DIA OF 55 MM & 
FLAWS SPEC. ABOVE

BHEL SPEC.

1.6 SPACE HEATERS, CONNEC- 1. MAKE & MA VISUAL -DO- MANUFR'S MANUFR'S -DO- 3 - 2
TORS, TERMINAL BLOCKS, RATING DRG.  SPEC. DRG.  SPEC.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S

2. PHYSICAL MA -DO- -DO- - NO PHYS. DAMAGE, -DO- 3 - 2
COND. NO ELECTRICAL

DISCONTINUITY

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2
(WHEREVER DRG./  SPEC. DRG. / SPEC.
APPLICABLE)

4.PERFORMANCE/ MA TEST 100% -DO- -DO- INSP. 3 - 2
CALIBRATION REPORT

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 3 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.7 OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL INSPT. 3 - 2
MATERIALS LIKE SLEEVES, COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.

2. OTHER
CHARACTERISTICS MA TEST SAMPLE MANUF'S MANUF'S LOG BOOK 3 - 2

SPEC. SPEC. AND OR
SUPPLIER'S 

TC

1.8 SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK 3 - -
(PUNCHED) COND. DEFECTS

(FREE FROM 
BURS)

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2 FOR MV MOTOR INSULA-
INCLUDING BURS DRG.  . DRG.  TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN

THE BURS HEIGHT
3. ACCEPTANCE MA ELECT. & MECH -DO- MANUF'S RELEVANT SUPPLIER'S 3 - 2
TESTS TESTS SPEC./ IS TC

RELEVANT
IS

1.9 CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3* - 2*

FINISH VISUAL 
DEFECTS

2.ELECT. PROP, & MA ELECT. & SAMPLES RELEVANT IS/ RELEVANT IS/ SUPPLIERS 3 - 2
MECH. PROP MECH.TEST BS OR BS OR TC & 

OTHER OTHER VENDOR'S
STANDARDS STANDARDS INSPN.

REPORTS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

* MOTOR MANUFACTURER TO 
CONDUCT VISUAL CHECK FOR 
SURFACE FINISH ON RANDOM 
BASIS (10% SAMPLE) AT HIS 
WORKS AND MAINTAIN 
RECORD FOR VERIFICATION 
BY BHEL/CUSTOMER.
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 4 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.DIMENSIONS MA MEASUREMENT -DO- -DO- -DO- Log  Book 3 - 2

1.10 BEARINGS 1.MAKE & TYPE MA VISUAL 100%
MANFR'S DRG./ 
APPROVED 
DATASHEET

MANFR'S DRG./ 
APPROVED 
DATASHEET

-DO- 3 - 2

2.DIMENSIONS MA MEASUREMENT SAMPLE BHEL DATA BHEL DATA -DO- 3 - 2
SHEET SHEET BEARING

MANUF'S
CATALOGUES

3.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - 2
FINISH VISUAL 

DEFECTS

1.11 SLIP RING 1.SURFACE MA VISUAL 100% - -DO- -DO- 3 - -
(WHEREVER APPLICABLE) COND.

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

3.TEMP.WITH- MA ELECT.TEST -DO- MANUF'S MANUF'S -DO- 3 - 2

STAND CAPACITY
SPEC./ BHEL 
SPEC.

SPEC./ BHEL SPEC.

4.HV/IR MA -DO- 100% -DO- -DO- -DO- 3 - 2

1.12 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% MANUF'S MANUF'S -DO- 3 - -
GASKET DRG/SPECS DRG./ SPECS.

2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
COND. VISUAL 

DEFECTS

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :  
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                   

SHEET 5 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.0 IN PROCESS

2.1 STATOR FRAME WELDING 1.WORKMANSHIP MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 3/2 2 -
(IN CASE OF FABRICATED & CLEANNESS
STATOR )

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

2.2 MACHINING 1.FINISH MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 2 - -

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

3.SHAFT SURFACE MA PT -DO- RELEVENT MANUFR'S -DO- 2 - 1
FLOWS SPEC./ SPEC./

ASTM-E165 BHEL SPEC./

2.3 PAINTING 1.SURFACE MA VISUAL 100% MANFR'S BHEL LOG BOOK 2 - -
PREPARATION SPEC/BHEL SPEC.

SPEC./ SAME AS
RELEVANT COL.7
STAND

2.PAINT THICKNESS    MA MEASUREMENT SAMPLE -DO- -DO- -DO- 2 - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)

3.SHADE MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

4.ADHESION MA CROSS -DO- -DO- -DO- Log  Book 2 - -
CUTTING &
TAPE TEST

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 6 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.4 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S Log  Book 2 - -
SPEC. SPEC.

2.COMPRESSION MA MEASUREMENT 100% -DO- -DO- Log  Book 2 - -
& TIGHTENING

3.CORE LOSS & MA ELECT.TEST -DO- -DO- -DO- Log  Book 2 1* 1
HOTSPOT

2.5 WINDING 1.COMPLETENESS CR VISUAL 100% MANUFR'S MANUFR'S Log  Book 2 - -
SPEC./BHEL SPEC./BHEL 
SPEC. SPEC. 

2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -

3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log  Book 2 - 1

4.RESISTANCE CR -DO- -DO- -DO- -DO- Log  Book 2 - 1

5.INTERTURN CR -DO- -DO- -DO- -DO- Log  Book 2 - -
INSULATION

6.SURGE WITH CR -DO- -DO- -DO- -DO- Log  Book 2 - 1 FOR MV MOTOR
STAND AND
TAN. DELTA
TEST

2.6 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING -DO- -DO- Log  Book 2 - -

2.TEMP. MA PROCESS CONTINUOUS -DO- -DO- Log  Book 2 - -
PRESSURE CHECK
VACCUM

3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log  Book 2 - 1 THREE DIPS TO BE 
GIVEN

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

(FOR MOTORS OF 2MW AND 
ABOVE)
 * ON 10% RANDOM SAMPLE
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 7 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

4.DURATION MA -DO- -DO- -DO- -DO- Log  Book 2 - 1

2.7 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% -DO- -DO- Log  Book 2 - -
ASSEMBLY & CLEANLINESS

2.8 BRAZING/COMPRESSION 1.COMPLETENESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -
JOINT

2.SOUNDNESS CR MALLET TEST -DO- -DO- -DO- Log  Book 2 1
& UT

3.HV MA ELECT. TEST -DO- -DO- -DO- Log  Book 2 1

2.9 COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE -DO- MFG SPEC./ MFG. DWG. Log  Book 2 1 VERIFICATION FOR MV
ASSEMBLY UNBALANCE ISO 1940 MOTOR ONLY

2.SOUNDNESS CR ELECT. -DO- MFG. SPEC. MFG. SPEC. Log  Book 2 1
OF DIE (GROWLER
CASTING TEST)

2.10 ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- -DO- -DO- Log  Book 2 - -

2.WORKMANSHIP MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

3.AXIAL PLAY MA MEAS. -DO- -DO- -DO- Log  Book 2 - 1

4.DIMENSIONS MA -DO- -DO- MFG.DRG./ MFG. DRG/ Log  Book 2 - -
MFG SPEC. RELEVANT IS

5.CORRECTNESS, MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/
COLOUR CODE

6. RTD, BTD & SPACE MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 1
HEATER MOUNTING. RELEVANT IS RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 8 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.0 TESTS 1.TYPE TESTS MA ELECT.TEST 1/TYPE/SIZE IS-325/ IS-325/ TEST 2 1* 1 * NOTE - 1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.

2.ROUTINE MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.

3.VIBRATION & MA -DO- 100% IS-12075 & IS-12075 & -DO- 2 1$ 1 $ NOTE - 2
NOISE LEVEL IS-12065 IS-12065

4.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPC. 2 1 -
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &

RELEVANT IS

5.DEGREE OF MA ELECT. & 1/TYPE/ RELEVANT IS BHEL SPEC. TC 2 - 1
PROTECTION MECH. TEST SIZE AND DATA

SHEET
6. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE OF RTD 
& BTD

7. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE, IR OF 
SPACE HEATER

8. NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPC. 2 1$ 1 $ NOTE - 2
DETAILS DATA SHEET DATA SHEET REPORT

9.EXPLOSION MA EXPLOSION 1/TYPE IS-3682 IS-3682 TC 2 - 1
FLAME PROOF FLAME PROOF IS-8239 IS-8239
NESS (IF TEST IS-8240 IS-8240
SPECIFIED)

10. PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 2 1$ 1 SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY

$ NOTE - 2

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 9 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

NOTES:

1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.

3 IN CASE TEST CERTIFICATES  FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE, 
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION, AGENCY (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
 

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

 

BHEL PARTICULARS BIDDER/VENDOR
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SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program 
(developed by Corporate R&D) being used in PEM. 

Rev 0 24 June 2015 Page 1 of 2 

1. For the purpose of clarity, it may please be noted that the information given in regard to the cables to 
be routed through WinPath as per the system elaborated below is called “Cable List”, while the term 
“Cable Schedule” applies to the cable list with routing information added after routing has been 
carried out. 

2. The cable list shall be entered as an MS Excel file in the format as per enclosed template 
EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be 
introduced in the file. No changes shall be made in the title line (first line) of the template. 

3. The field properties shall be as under: 
a. UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique, 

unduplicated cable number. In case this rule is violated, the cable cannot be taken up for 
routing. 

b. FROM: A/N, up to sixty (60) characters; the “From” end equipment/ device description and 
location to be specified here. Information in excess of 60 characters will be truncated after 60 
characters. 

c. TO: A/N, up to sixty (60) characters; the “To” end equipment/ device description and location 
to be specified here. Information in excess of 60 characters will be truncated after 60 
characters. 

d. PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/ 
measurement, etc.) to be specified here. Information in excess of 60 characters will be 
truncated after 60 characters. 

e. REMARKS: A/N, up to forty (40) characters; Any information pertinent to routing to be 
specified here (e.g., cable number of the cable redundant to the cable number being entered). 
Information in excess of 40 characters will be truncated after 40 characters. 

f. CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified 
here. The program cannot route cables described in any other way/ format. 

g. PATHCABLENO: Field reserved for utilization by the program. User shall not enter any 
information here. 

4. One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be 
prepared for each system). 

5. The cables shall be described as per the scheme listed below: 
 

A   NN   A  NNN 
            |     |     |     | 
 Cable  No. of cores     Cable code         Cable size 
     Voltage (e.g. 01,03,3H, 07) (See C below)    (e.g. 035,185,2.5, 0.5) 
 Code (see B 

below) 
 
(A) SYSTEM VOLTAGE CODES: 

(ac) A = 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V 
(dc) G = 220V,  H = 110V, J = 48V, K = +24V, L = -24V 

 
(B) CABLE VOLTAGE CODES: 

A = 11KV (Power cables)  
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program 
(developed by Corporate R&D) being used in PEM. 

Rev 0 24 June 2015 Page 2 of 2 

B = 6.6KV (Power cables) 
C = 3.3KV (Power cables) 
D = 1.1KV (LV & DC system power & control cables) 
E = 0.6KV (0.5 sq. mm. Control cables) 

 
(C) CABLE CODES 

 
PVC Copper 
A = Armoured FRLS   B = Armoured Non-FRLS 
C = unarmoured FRLS  D = Unarmoured Non-FRLS 
 
PVC Aluminium 
E = Armoured FRLS   F = Armoured Non-FRLS 
G = unarmoured FRLS  H = Unarmoured Non-FRLS 
 
XLPE Copper 
J = Armoured FRLS   K = Armoured Non-FRLS 
L = unarmoured FRLS  M = Unarmoured Non-FRLS 
 
XLPE Aluminium 
N = Armoured FRLS   P = Armoured Non-FRLS 
Q = unarmoured FRLS  R = Unarmoured Non-FRLS 

 
S = FIRE SURVIVAL CABLES 
T = TOUGH RUBBER SHEATH 
U = OVERALL SCREENED 
V = PAIRED OVERALL SCREENED 
W = PAIRED INDIVIDUAL SCREENED 
Y = COMPENSATING CABLES 
I = PRE-FABRICATED CABLES 
Z = JELLY FILLED CABLES 
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CABLE SCHEDULE FORMAT ANNEXURE III

UNITCABLENO FROM TO PURPOSE CABLE SCOPE (BHEL PEM/ VENDOR) REMARKS CABLESIZE PATHCABLENO TENTATIVE CABLE LENGTH
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SPECIFICATION FOR
CONTROL & INSTRUMENTATION FOR AUX 

PACKAGES

SPECIFICATION NO.:  

VOLUME  

SUB SECTION  

REV. NO.  DATE :  

SHEET   OF    FO
R

M
 N

O
. P

E
M

-6
66

6-
0

 GENERAL REQUIREMENT 

1.0 Bidder shall provide complete and independent control & instrumentation system with all 
accessories, auxiliaries and associated equipments for the safe, efficient and reliable operation of 
auxiliary systems. 

2.0 The quantity of instruments for auxiliary system shall be as per tender P &ID wherever provided 
of the respective system as a minimum, for bidding purpose. However, Bidder shall also include 
in his proposal all the instruments and devices that are needed for the completeness of the plant 
auxiliary system/ equipment supplied by the bidder, even if the same is not specifically appearing 
in the P & ID.  During detail engineering if any additional instruments are required for safe & 
reliable operation of plant, bidder shall supply the same without any price implication. 

3.0 Measuring instruments/equipment and subsystems offered by the bidder shall be from reputed 
experienced manufacturers of specified type and range of equipment, whose guaranteed and 
trouble free operation has been proven. Further all the instruments shall be of proven reliability, 
accuracy, and acceptable international standards and shall be subject to employer’s approval. All 
instrumentation equipment and accessories under this specification shall be furnished as per 
technical specification, ranges, makes/ numbers as approved by the employer’ during detail 
engineering. 

4.0 The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve manifold and   
all the other accessories required for mounting/ erection of these local instruments shall be 
furnished, even if not specifically asked for, on as required basis. The contacts of equipment 
mounted instruments; sensors, switches etc for external connection including spare contacts shall 
be wired out to suitably located junction boxes.  

5.0 The customer specification attached as Specific Technical Requirement will supercede the Data 
sheets, if there is any mismatch.
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SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

ELCTROCHLORINATION PLANT 
 

 
 

 

Specific Technical Requirements (C&I): 
 
The control of Electro chlorination Plant shall be through PLC based control system 
having hot redundant Central Processing Unit. The operation and control philosophy 
of  Electro  chlorination  Plant  has  been  elaborated  in  separate  section  in  the 
specification. The package shall be controlled from Electro chlorination Plant Control 
Room. One no. OWS with 24” LED monitor with anti‐glare coating, one no. Operating 
cum engineering station (OWES) with redundant hot standby processor with one no. 
A4 size B/W Laser  jet printer & A3 sized Dot Matrix Printer and Control panel cum 
desk with HW  annunciation windows,  ILPBs, Ammeters, Annunciation & desk PBs, 
mimic,  lamps,  Indicators,  recorders,  etc.  The  Complete  PLC  based  control  system 
with OWS,  Laptop, Remote  I/Os, Printer, UPS  (for PLC, OWS, Remote  I/Os, Printer 
etc.),  desk  along with  furniture  for  Electro  chlorination  Plant  shall  be  in  Bidder’s 
scope. PC for OWS shall be of workstation grade. Additional laptop shall be provided 
with the Electro chlorination Plant. 
 

1. The communication between PLC and Main plant DCS shall be OPC compliant 
(Data Access 2.0) TCP/IP on Fibre Optic link. The communication link between 
PLC  and  Main  plant  DCS  shall  be  redundant.  The  necessary 
hardware/software  including LIU (Light  Interface unit) at PLC end shall be  in 
Bidder’s scope. Repeaters if required for interfacing shall also be provided by 
the bidder. For communication between main plant DCS and PLC, the PLC end 
shall  be  considered  as  server  and  DCS  shall  be  considered  as  client.  For 
details, please refer PLC Configuration Diagram. 
 

2. PLC control system shall be time synchronized with the Master clock system 
of  the main plant  to  ensure uniform  time  indication  throughout  the Plant. 
The required provision (IRIG‐B) shall be made by the bidder at the PLC end to 
achieve the same.  
 

3. Bidder  to  note  that  all  type  of  hardwares  &  electronic  modules  like 
controllers,  I/O  cards,  communication modules  and  interface modules  etc. 
used  in  PLC  shall  be  of  same  family  and  sourced/supplied  from  their 
Principal’s works. 
 

4. The software and hardware for offered PLC system shall be of latest version 
and  shall  be  upgradable.  Bidder  to  ensure  the  availability  of  spares  and 
service  support  for  the  offered  PLC  system  for  minimum  15  years  after 
guarantee period. 
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SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

ELCTROCHLORINATION PLANT 
 

 
 

 

5. All motorised  valves  of  200NB  or more  than  200NB  size  shall  be  provided 
with integral    motorized bypass valves on all process lines.  

 
6. All electrical actuators shall be convention                                                            al 

type of integral starter. 
 

7. Components  of  instruments,  control  devices,  accessories,  piping  etc.  which 
contact  with  steam,  condensate  or  boiler  feed  water  shall  be manufactured 
from  copper  free  materials  which  do  not  react  with  media  at  operating 
parameters. 
 

8.   Valve  end  position  (Open &  Close)  shall  be monitored  for  the manual  critical 
valves, wherever provided. 

 
9. Interface of MCC, HT SWGR, Actuators etc. with PLC based control system shall be 
as  per  Drive  Control  Philosophy  attached  in  the  specification.  The  attached 
philosophy is for DCS based control system. However, the same is applicable for PLC 
as well. 
 
10. All the  instruments/drives shall be terminated on JBs/Panels  in field. JBs/Panels 
shall be in Bidder's scope. 
 
11. Scope of  Instrumentation cables  (Screened Control Cables), Fibre Optic cable & 
Control  cables  shall be as per Electrical Cable  scope matrix  in Electrical portion of 
specification. 
 
12. UPS  for PLC & OWS shall be  in bidder’s scope with 2X100% configuration. UPS 
shall have 2X100%, Ni‐Cd type battery bank with 60 min back up. 
 
13.  Bidder  shall  provide  Customer  training  on  the  proper  application  and 
maintenance on PLC Hardware & Software at Vendor’s work or at Ennore SEZ site. 
Duration  of  the  training,  number  of  persons &  the  topics  to  be  covered  shall  be 
discussed & mutually agreed during contract finalization stage. 
 
14. Following documents to be furnished by the bidder along with the bid: 

 Proposed PLC system configuration drawing with write‐up 
 Duly stamped and signed copy of Quality Plan. 
 Product catalogues and specifications for PLC as well as HMI application. 
 Requirement of electronic earthing, if any, for PLC based control system. 
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SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

ELCTROCHLORINATION PLANT 
 

 
 

 

15.  Complete  Industrial  grade  furniture  required  for  placing  OWS,  swivel  chairs, 
printers, keyboards, computers etc. shall also be furnished by bidder. The exact 
details  shall  be  finalized  &  approved  by  owner/purchaser  during  detailed 
engineering. 

 
16.   Bidder to comply with codes and standards as mentioned in the specification. 
 
17.  Bidder shall provide the necessary hardware & software required for connecting 

the PLC system to Bidder's remote service centre, through which the diagnostics 
& fault analysis of the PLC system can be carried out. The method of connection 
shall be as per Bidder's standard practice. However,  it  is preferred to have the 
connection through a single point in the PLC system. 

 
18. Bidder shall provide an unlimited warranty on all equipment and software for 

three  years  after  the  start  of  the  warranty  period,  i.e.  after  satisfactory 
completion  of  initial  operations.  This  warranty  shall  include  repair, 
replacement or correction of identified software or hardware discrepancies at 
no cost to OWNER. 

19. PLC network shall have Intrusion Detection System (IDS) and Intrusion Prevention 
System (IPS) activity and identify suspicious patterns that may indicate a network or 
system attack  from someone attempting to break  into or compromise a system on 
the Station LAN Network, the 
recommended IDS/IPS should contain the following combined features. Any feature 
can be selected depending on whether it is to be configured as IPS or IDS. 
 
20.  All  local  gauges,  transmitters  and  switches  shall  be  mounted  on  suitable 
enclosures,  racks  subject  to  owner’s  approval.  All  transmitters  shall  be  HART 
compatible. 
 
21.  Bidder  to  delegate  /depute  their  persons/experts  as  per  owner/consultants’ 
requirement. 
 
22. Bidder must offer general  tools and  tackles and special calibration  instruments 
required during start‐up, trial run, operation and maintenance of the system. 
 
23.  The  above  given  scope  is  indicative  &  minimum.  Any  item/  equipment  not 
indicated  above  however  required  for  the  completeness  of  the  system  is  to  be 
supplied  by  bidder without  any  technical,  commercial  and  delivery  implication  to 
BHEL. 
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24. Bidder shall provide Cable Schedule  in BHEL excel  format provided  in Electrical 
portion  of  the  specification.  Also,  Cable  Interconnections  details  for  Complete 
System shall be in Bidder’s scope. 
 
25.  All  the  instruments/equipment/electrical  items  shall  be  provided  &  designed 
with  maximum  star  rating  as  available  in  line  with  energy  conservation  policies 
notified by BEE, GOI at the time of supply. 
 
26.  Each  communication Network  shall  be  industrial  grade  and  shall  be  provided 
with  industrial  grade managed  type  Ethernet  switches,  external  surge  protection 
system/devices  and  industrial  firewall.  Industrial  grade  managed  type  Ethernet 
switches  shall be provided with  in built diagnostic  features, 20%  spare parts &  in 
built redundant power supply. 
 
27.  All  approval/Inspection  are  to  be  carried  out  by  Owner  or  owner  appointed 
agency only. 
 
28. Bidder shall offer latest system available at the time of supply / dispatch & shall 
also  confirm  that DDCMIS/PLC  system/microprocessor  based  control  system, MIS, 
ERP system etc. hardware / software shall be upgraded free of cost (for hardware up 
to  commissioning of  the project and  software up  to handing over of  the project), 
whenever at later stage such up gradation takes place for his system offered by him 
or by his collaborator. 
 
29.  The  make/model  of  various  instruments/items/systems  shall  be  subject  to 
approval  of  owner/purchaser  during  detailed  engineering  stage.  No  commercial 
implication in this regard shall be acceptable. In case of any conflict and repetition of 
clauses in the specification, the more stringent requirements among them are to be 
complied with. 
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S.No. System  /Package Control 
System 

Control & Operation From Interface 
with DDCMIS 

Remarks Control Scope 
Local 
Control 
Room 

   CCR 

I) with all Aux. shall be 
provided. 
 

 
 
Redundant 
Softlink with 
DM Plant.  

standby processor with One (1) 
no D igital co pier cu m Lase rjet 
printer A3 size B/W & one no. A3 
DMP.  I n addition Backup control 
desk w ith co loured Mimic, H .W. 
Annunciator, P .B. A mmeters, 
parameters Indicators, recorders 
and i ndication Lam ps, Ammeters 
shall also be provided. 

 
NOTES:- 
 

“*” For these systems Remote I/O panels with push buttons, indication lamps and annunciation shall be provided for subsystems where 
manned local operation is required. 

GENERAL 

1. The specification hereunder provides a general guideline for Control & Instrumentations to be provided for the Plant auxiliary systems 
and O ff S ite P lants. B idder sh all pr ovide functionally i ndependent &  geographically di stributed PLC ( Programmable Lo gic Control) 
based control & Instrumentation system with all control equipment, instruments, accessories, cables and erection hardware for safe, 
efficient and reliable operation of the plant.  

2. Each of the Plant Auxiliaries & off site systems shall be provided with annunciation system. It shall be an integral part of the control 
system. All the field contact for this purpose shall be acquired through control system. The annunciation sequence/logic shall conform to 
ISA sequence ISA-2A. The window lamps for the system shall be driven through output modules of the control system.  
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3. Remote Terminal Units (RTUs) have been env isaged for data acquisition function. Bidder shall provide necessary RTUs comprising of 
Input / Output modules, Processor etc., signal cable for interface with PLC panel, communication cables, and erection hardware’s and 
other software & hardware for complete functioning of the off - site plants.  

4. The instrumentation to be provided for each of the plant auxi liary & Off Site Plant systems shall be as per the technical specification 
document /  dr awings wherever pr ovided for t he r espective sy stems as a minimum r equirement for bidding purpose. However, for 
completeness of each of the plant auxiliary & Off Site system and its associated equipment, Bidder shall also provide all the necessary 
instruments to the process requirement even if it is not specifically indicated in the given technical Specfication document / drawings. 

5. The instrumentation, operation and co ntrol phi losophy proposed is specific to t he plant design. Any improvement over t he proposed 
typical Control & Instrumentation scheme shall be accepted so long as it does not deviate from the basic intent and general philosophy 
enumerated herein and elsewhere in this specification. 

6. Plant auxiliaries / Off Site Plants shall be ope rated from their respective local control panels or Operating work stations located in the 
local area control rooms. Some of the auxiliaries will have operational facility from central control room as well as from local panels. All 
the PLC’s of Ash Handling, DM-RO plant, Service water pump house, Compressor Plant, Condensate polishing unit, Fire Water Pump 
house etc., shall have digital data communication connectivity with DDCMIS already detailed/discussed in chapter 4. The control system 
for each o f t he P lant auxiliaries, O ff S ite P lant and t heir Man m achine interface requirement and DDC MIS i nterfaces in t he central 
control room shall be as follows:  

i. Considering the high ambient noise and el ectromagnetic interference prevailing in power plant, it is recommended that all links 
between off-site controls and pl ant DDC MIS shall be base d on D ual Optical Fiber Communication (OFC) medium. Necessary 
ports / converters shall be provided at both ends. 

ii. PLC and RTU shall be designed for operating in a non air-conditioned harsh environment also. Communication  media  shall  be  
optical  fiber  cable  with  MODBUS  /  OPC  protocol  between  DDCMIS  and  PLC  as per requirements. Optical cable, PLC 
end Modem/Converter and DDCMIS end Modem/Converter shall be supplied by bidder at both end. Optical cables shall be 
routed through  GI  conduit  pipes.  Communication pr otocol b etween the  Modems  shall  be RS485/Modbus and the  
maximum communication time for receipt of signal at DDCMIS end should not exceed 2 seconds. The Communication links 
shall be as per chapter 4. 
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iii. In addition Hard wired signal interfacing shall also be provided for any signal required for interlock, control & protection. Similarly 
cable for hard ware signal transfer between DDCMIS and PLC/relay based control system shall be supplied, laid terminated 
by the bidder including preparation of cable schedule. Quantum of hard wired signals for linking each PLC based system and 
DDCMIS shall be decided during detailed engineering,. 

 
7. Bidder will provide necessary separate industrial grade parallel redundant UPS power supply with 60 minutes battery backup for each 

PLC, Operating station & printer etc. Bidder shall provide necessary separate industrial grade parallel redundant 24 v olts DC charger 
with 60 minutes battery backup for each PLC without Operating station . Bidder shall  have to  provide necessary cabling  for redundant 
power supply to UPS / charger. 
 

8. Whenever control system is PLC based, annunciation system shall be driven by PLC via Digital output.  Mimic LED shall also be driven 
from PLC digital output. For other relay based control systems, solid-state annunciation system shall be provided. Mimic acrylic sheet 
thickness shall be min 6-7 mm.  

 
9. For each PLC system, without OEWS (Operating Engineering Work Station), Laptop along with software shall be provided for 

engineering (Laptop shall be separate for each PLC with out OWES).  
 
10. PLC system without OEWS (Operating & Engineering Work Station) shall have panel mounted push buttons, lamps, H.W. annunciation, 

indicators, Ammeters and MIMIC etc for operation & control purpose except specifically requirements of control desk mentioned for any 
package listed above. 

11. All the PLC control system shall be of same make, model & same family and shall be supplied directly from manufacturer/vendors. PLC 
system supplied /engineered by system houses shall not be acceptable. It is preferred to have same family of Plant DDCMIS . 

 
12. All remote I/O cards shall be with IP-65 protection class and should withstand upto 70 deg.C temperature. 
 
13. All cables t erminated i n t he t erminal block, power di stribution scheme instruments shall be f erruled. Fer ruling shall be doubl e cr oss 

ferruling (i.e.) source and destination addresses shall be marked on both sides of the tube ferruling. 
 
14. Any Package not listed above shall be PLC (redundant hot standby controllers) controlled with one no. OWS, one no. OEWS (Operating 

& Engineering  Work Station) and one no. A4 B/W LJP. 
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15. Bidder shall provide local panel for local start/ stop monitoring of auxiliaries and equipment as per requirement .The requirement shall 
be decided during detailed engineering. All local panel shall be NEMA 4X with canopy. 

 
16. Bidder sh all pr ovide am meters, v oltmeters, P B i ndicating l amp, m imic, electrical sch eme, i ndicators, chartless recorders and H W 

annunciations on the desk/ panels as requirement and shall be decided in detailed engineering. 
 
17. PLC supplier shall prepare graphic for the complete plant with proper tag nos. for drives, binary inputs, analogue inputs, status of drives 

etc for the soft link for DDCMIS as per format of DDCMIS. 
 
18. Each P LC/Microprocessor base d sy stem/electrical sy stem sh all be t ime sy nchronized with m aster cl ock system. Redundant T ime 

synchronisation signals shall be provided for each control system, wherever redundant controllers/processors are provided. 
 
19. Each subsystem PLC shall be provided with HW interfacing with main system PLC for signals used for command, interlocks, protections 

and other importants process parameters. 
 
20. Control, operation & monitoring of electrical distribution system, namely PCC, Bus coupler, Incomer, breakers etc. for respective plant 

BOP package shall be controlled & operated from its respective PLC operating station/ backup control desk as well as from respective 
switchgear unit. Control system for the same shall be implemented in the respective PLC envisaged in the local control room. Bidder 
shall co nsider al l t ransducers for monitoring o f voltage, cu rrent, K wh, p ower f actor at  r espective P LC operating station and back up 
control desk. All signals shall be hardwired only.  

 
21. The technical particulars & requirements of PLC, OWS, Printers, LVS and all other related hardwares/softwares shall be as per Vol. V, 

Chapter 4.  
 
22. The technical particulars & requirements of UPS & 24 V DC systems shall be as per Vol. V, Chapter 7.  
 
(Refer PLC System Configuration Drawings, # 114 -01-0000, 0101,  0105,  0107,  0111,  0113,  0114 &  0116,  I n case any ambiguity bet ween 
System Configuration Drawings & above Annexure A, Annexure A shall prevail for finalizing the PLC configuration). 
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vi) The maximum allowable pressure drop under clean screen condition shall be limited  to 0.5 
mwc, and under 50% choked screen condition the pressure drop shall not exceed 1.0 mwc. The 
filter shall be designed for pressure of 5 kg/cm

2 
(g) and vacuum of 0.1 kg/cm

2  
(abs). 

 
vii) Differential pressure indicators & Differential pressure Transmitters across Debris 

filter shall be provided with independent impulse & isolation valves. 
 
Following Instruments/control functions shall be provided at CW debris filter in addition to 
instruments provided as per process requirement  
vii. Remote & Local indication DP transmitters & gauges across debris filters and self 

cleaning strainer. 

viii. Auto start /stop of Cleaning devices for debris filters for high DP and Low DP  
10.00.00 HP & LP DOSING SYSTEM 
 

HP & LP dosing complete system shall be controlled from the DDCMIS including stroke adjustment, Local 
controller for this stroke arrangement are not allowed.  Remote / local operation of all pumps and stirrer etc., 
are to be provided.  

 
The NaOH dosing system for pH correction in DMCW system shall also be controlled from the DDCMIS 
including stroke adjustment , Remote / local operation of all pumps and stirrer etc., shall be provided. 

Open and Close limit switch feed backs of valves are to be connected to DDCMIS for remote 
viewing and for interlocks and protection. 

Remote and local indications of various parameters to the process requirement shall be 
provided. ( The same can be decided during detailed engineering) 

The OLCs and CLCS philosophy shall be as per the section V of this volume. 
 
  The levels transmitters of proven type for various chemical tanks of HP/LP dosing systems. 
 
  Pressure transmitters and pressure gauges for all the dosing pumps shall be provided.  
 

Control & operation shall be from SWAS panel room in addition to CCR. 
 
11.00.00  ELECTRO-CHLORINATION SYSTEM 

11.00.01  CONTROL PHILOSOPHY  
For automation of the Electro Chlorination Plant, PROGRAMMABLE LOGIC CONTROL 
system has been envisaged. The control system together with the power supplies and other 
accessories will be located within the local panel. The system shall include Binary Logic 
(interlocks, protection and sequential logic control). The control system shall be capable of 
communicating with the central control room through PLC gateway for the purpose of 
achieving functions of remote control & monitoring.  

The PLC shall be preferably from plant DDCMIS family. 
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The PLC system shall be provided as detailed in chapter 4 of this specification.. 

Open and Close limit switch feed backs of valves are to be connected to PLC for remote 
viewing and for interlocks and protection. 

Remote and local indications of various parameters to the process requirement shall be 
provided. (The same can be decided during detailed engineering) 

The OLCs and CLCS philosophy shall be as per the section V of this volume. 
 

The one no’s of Operator work station and one no. of  Engineering work station with  24 “ 
LED Monitor and printers as defined in the Vol. V, Annexure A shall have to be complied.. In 
addition to OWS operation, Backup control desk with coloured Process Mimics, Hard wired 
Annunciation system, required Push .Button arrangements in Back Panel for complete 
operation of the systems, Ammeters, Parameter Indicators, LED Based indication Lamps 
etc., shall also be provided.  

11.00.02 OPERATIONAL REQUIREMENT 

a. Operation of the pumps , Transformer Rectifier, Electrolyser and other equipments shall be 
performed from local control panel / OWS to be located at the Electro Chlorination Building (air 
conditioned area). The Control panel shall house PLC Hardware, Alarm Annunciator driven by PLC 
programmed sequence, Indicators, Indication lamps, Switches, local / remote selector switch, Start / 
Stop push buttons, Auxiliary Relays, Motor current meter etc.. Selector switch shall be provided in the 
control panel to achieve three positions for “Base duty”, “Stand by duty” and “Stop”.  

b. All conditions used for tripping the Transformer Rectifier, Electrolyser and pumps etc., shall be 
provided with pre-trip annunciation in the remote control desk/panel. 

c. All initiating devices, relays and other hardware required to achieve annunciation, control and interlock 
system shall be provided by the bidder. 

11.00.03  IMPORTANT SAFETY INTERLOCKS 
The safety interlocks shall be furnished by the vendor during detail engineering and will be 
reviewed and approved by owner. 

 
11.00.04  SPECIAL INSTRUMENT REQUIREMENT 
 

Sea water booster pump suction pressure low trip ( 2 out of 3). 
Sea water Booster pump discharge header pressure transmitter (1 out of 2) for monitoring and Auto cut in 
stand by pump and pressure gauges 
Differential Pressure Transmitter and local gauge across the suction strainer of Booster pump 
Booster Pump by pass valve shall be motorised  
Differential Pressure Transmitters and gauges across each electrolyser. 
Flow transmitter along with flow control valve shall be provided at the inlet of each electrolyser to 
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regulate the flow of sea water according to generation rate of hypochlorite  
Level transmitters shall be provided in the hypochlorite degassing tank for controlling 
level in the tank. 
Hypochlorite pump discharge header pressure transmitters and gauges at each header (For monitoring and 
Auto cut in stand by pump) 
5% HCL tank Level transmitter and Local level Indicator 
Air Dilution Blower fan discharge header pressure switch at each header (For monitoring and Auto cut in 
stand by pump) 
Flow transmitter along with flow control valve shall be provided at the outlet of each 
Hypochlorite pump discharge header  to regulate the dosing rate of hypochlorite  
All pumps and fan status ( Run / Stop / Trip) and their MCC status ( ON , OFF ) etc shall be 
indicated in the OWS as specified in section V 
All electrical parameters of Transformer Rectifier  such as Input Voltage, current and output 
voltage and current shall be displayed at OWS. 
The necessary protection and control for  Transformer Rectifiers and Electrolysers as per the 
recommendation of OEM shall be provided. 
Process instruments & logic control connected with heater circuit and  
Hydrogen detection System 
Chlorine Leak detection system shall be provided in all the rooms where chlorine contents are 
available. (Example chlorine storage tank, chlorine producing unit, chlorine pumping room etc.) 

The PLC panel and control panels shall be provided in an air conditioned room. 
 

12.00.00 SERVICE WATER AND POTABLE WATER SYSTEM  

Service water and potable water pumps shall be controlled from PLC based control system 
preferably the same family of Plant DDCMIS The PLC system shall be provided as detailed in 
chapter 4 of this specification.. 

Open and Close limit switch feed backs of valves are to be connected to PLC for remote 
viewing and for interlocks and protection. 

Remote and local indications of various parameters to the process requirement shall be 
provided. ( The same can be decided during detailed engineering) 

The OLCs and CLCS philosophy shall be as per the section V of this volume. 
The one no’s of Operator work station and one no. of  Engineering work station with  24 “ 
LED Monitor and printers as defined in the section –IV shall have to be complied.. In addition 
to OWS operation, Backup control desk with coloured Process Mimics, Hard wired 
Annunciation system, required Push .Button arrangements in Back Panel for complete 
operation of the systems, Ammeters, Parameter Indicators, LED Based indication Lamps 
etc., shall also be provided.  

i) Service water pumps and potable water pumps and their lube oil and other 
accessories including Butterfly valves shall be controlled and operated from  PLC 
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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 - 65 
 

 
 

Nuts, bolts, gaskets, mesh etc. 
      b) Special tool kit for    
       calibration/configuration. 

 
3.03.25 Electromagnetic Flow meter
 
 Electromagnetic flow meters shall have separate transmitter having accuracy +0.2% with 

zero stability feature, suitable for process medium with <= 5 micron Siemens 
conductivity, flanges material SS-316, electrode & measuring tube material SS-316, liner 
material Teflon and enclosure IP-66, local digital display configurable as totaliser, 4-20 
mA output signal HART compatible with zero and span field adjustable. Application – DM 
Water and for other application as decided by owner. 

 
3.03.26 FLOW GAUGES (FG)

 
Type/Construction          :  a)  On-line type Rotameter   for   

        50 Nb and below   lines 
                                             b)  Bypass type Rotameter for   

        above 50 Nb    lines. 
Material      

- For On-line type
 
Metering Tube               :   Borosilicate glass 
Float                       :   316 SS 
Packing                     :   Teflon       
End fittings                :   304 SS 
                 
-For Bypass type
 
Metering Tube               :   Borosilicate glass 
Float                       :   316 SS 
Packing                     :   Teflon    
End Fittings                :   304 SS    
Orifice Plate               :   316 SS    
Carrier ring                :   304 SS 
Flanges & Mating flanges   :   Same as pipe material, 200 lbs ANSI  

       - RF 
 
Impulse pipe                :   Same as pipe material 
 
Fittings                    :   2000 ANSI, SW ends to match  with   

       pipe material. 
Dial Size/Scale length    :   250 mm    
Scale Details               :   Direct reading type engraved    
      on detachable Aluminum scale 
Accuracy                    :   + Two (2) percent    
Reproducibility     : Half (1/2) percent 
Rangeability    : 1:10 
Connection                  :   SCRD NPT 
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  Communication     : Additional MODBUS/PROFIBUS ports 

connectivity between recorder and third 
party systems.
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Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14 
 

Vol. V /Sheet - 243 
 

 
 

       ii) Flow gauges 
       iii) Sample rate set valves 

iv) Other accessories as required to make the 
system complete 

v) Chemical reagents as applicable for 12 
months consumption 

 
5.18.00 Technical Specification of Chloride Analyzer
 

i) Type    Microprocessor based Continuous flow  
through sample type.   

 
  ii) Analyzer power supply 240V AC, 50 Hz, Single Phase from UPS 
 
  iii) Analyzer output  i) 4-20 mA, DC spare output 

ii) 4-20 mA, DC isolated output for DDCMIS 
 
  iv) Accuracy   Better than +10 % of full scale 
  v) Sensitivity   Better than 1 ppm 
  vi) Range    As per Requirements. 
  vii) Annunciation contacts: 
 
   - Number  As per schedule, 2 SPDT 
   - Type   Snap action micro switch 
   - Rating   5A, 240V AC, 0.2A, 220V DC 
   - Mounting  Flush 
  viii) Terminal points  All components piped & wired to terminal points 
 
  ix) Accessories   i) Flow regulator 
       ii) Flow gauges 
       iii) Sample rate set valves 

iv) Other accessories as required to make the 
system complete 

 
5.19.00 Technical Specification of Chlorine Analyzer
 

i) Type    Microprocessor based Continuous flow  
through sample type with automatic temperature 
compensation.   

 
  ii) Analyzer power supply 240V AC, 50 Hz, Single Phase from UPS 
  iii) Analyzer output  i) 4-20 mA, DC spare output 

ii) 4-20 mA, DC isolated output for DDCMIS 
 
  iv) Accuracy   0.005 mg/ltr. or 1% of range. 
  v) Sensitivity   0.001 mg/ltr. (1 ppb)  
  vi) Range    As per schedule. 
 
  vii) Annunciation contacts: 
 
   - Number  As per schedule, 2 SPDT 
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   - Type   Snap action micro switch 
   - Rating   5A, 240V AC, 0.2A, 220V DC 
   - Mounting  Flush 
 
  viii) Terminal points  All components piped & wired to terminal points 
 
  ix) Accessories   i) Flow regulator 
       ii) Flow gauges 
       iii) Sample rate set valves 

iv) Other accessories as required to make the 
system complete 

5.20.00 Technical Specification of Residual Chlorine Analyser  

SENSOR
 
Method    : Amperometric 
Electrodes    : Gold Cathode/Silver Anode 
Cell Material    : PVC 
Electrolyte    : Potassium Bromide 
 
TRANSMITTER
 
Type     : Microprocessor Based  

with self diagnostic features 
Transmitter Output   : 4 – 20 mA 
Enclosure Protection   : IP65 
Enclosure Material   : Polyester coated Al. 
Electrical Connection   : ½” NPT (F) 
Mounting    : FIELD 
Display Type    : LCD 
Display Details   : 4 digit backlit LCD matrix 
Diagnostics    : Required  
Meter Range    : 0-1 mg/l 
Resolution    : 0.01 ppm 
 Area Classification   : SAFE 
 Electromagnetic Compatibility : BUILT – IN  
Temp. Compensator   : AUTO – BUILT – IN 
 
 Temp. Compensating element :  PT100  
 

5.21.00 Technical Specification of Turbidity Analyser

SENSOR
 
Reference type   : On Line 
Operating principle   : Alternating Light Source 
Cleaning    : Self Cleaning 
Electrode holder – type   : Flow Through 
Body Material    : CPVC 
Process Connection   : ½” NPT (F) 
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Bidder’s equipment which are   vulnerable to electrical noise shall be hardened to 
eliminate   possible problems. 
 
The Bidder shall be fully responsible for detailed recommendations   on the type, size,  
shielding, input balancing, ripple amplitude    and  frequency,  isolation and grounding for 
field inputs and for   equipment furnished by the Bidder to achieve an installation with   
minimum noise from all sources. 
 
The   Bidder   shall carefully review the   Electrical   Field   Construction and cabling 
specifications given in Section-9 of   this volume.   If the performance of the equipment 
furnished  by   the  Bidder  is  likely to be adversely affected  in  any  manner   because  
of  these  cabling  and  electrical  field  construction   practices,  the  Bidder shall bring 
this to the attention of  the   Owner along with his proposal.   
 
Any additional equipment, services required for effectively   eliminating the noise 
problems shall be identified by the Bidder   and shall be included in his lump sum 
proposal. 
 
The   Bidder   shall  be  fully  responsible   for   satisfactory   elimination  of  any  noise  
problems  that  evidence  themselves   following  the  installation  of  the  equipment.   All 
expenses   incurred in the elimination of noise problems shall be borne by   the Bidder. 

2.14.00 SURGE-PROTECTION DESIGN CRITERIA FOR SOLID STATE/MICRO PROCESSOR 
BASED EQUIPMENTS/DCS/DDCMIS/PLC/UPS etc. 

 
i. All solid-state equipment shall be able to withstand the noise and surges inherent in 

a powerhouse.  The equipment shall be designed to successfully withstand without 
damage to components and/or wiring, application of surge withstand capability 
(SWC) wave whose shape and characteristics are defined in ANSI publication 
C37.90a - 1974 entitled "Guide for surge withstand capability (SWC) Tests". 

 
ii. All solid state equipments, power supply to electronic cards, power supply to 

controllers, PLC panels, DDCMIS panels, SMPS  power supply, UPS, battery 
chargers etc shall have external surge protection device with Plug ability and life 
indication as per IEC 61643-1:1998-02  and E DIN VDE 0675 part 6:1996-03/A2: 
1996-10, to withstand max. 40 kA, 8/20 u Sec of Surge. The connection of the 
devices should be made as per TT configuration wherever applicable. 

 
iii. Signal lines shall have surge protection devices with pluggability and testability as 

per IEC 61643-21:2000-09 and E VDE 0845 part 3-1:1999-07, to withstand max. 
20 kA, 8/20 u Sec of surges. 

 
iv.     For data lines, communication lines, Ethernet/Can networks/LAN, Coaxial lines 

modular surge protection device should be used as per IEC 61643- 21:2000-09 to 
withstand a min of 2.5 kA, 8/20 u Sec of surges. The surge protection device 
should be used with the corresponding connector as being used for the lines i.e. 
RJ45, D-Sub, BNC, N-Type etc. 

 
"The Bus systems (like Profibus/ Modbus etc) or the Serial Port Systems (like RS-
232/ RS-485 etc) shall be protected with suitable surge protection devices, 
confirming to the latest IEC-61643-21 guidelines. The surge handling capacity of 
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device shall at least be 10 KA, 8/20 μSec between core-core and 20 KA, 8/20 
μSec between core-ground. The device shall be pluggable & on-site testable".  

 
v. All electronic cards/modules shall also be protected from failure against 

accidental/inadvertent application of high voltage upto 500V DC (common mode) 
even though these modules may be designed to operate at lower voltage levels 
such as 24V/48V.

 
vi. In the case of DC powered system/subsystem/instrument, the design shall ensure 

protection against reverse polarity. 
  

iv. The Bidder shall provide details of production tests being carried out to fully satisfy 
the Owner that the proposed equipment meets the above requirements and to 
assure that the products furnished shall be of the desired grade.   

 
2.15.00  General Tools and Tackles, Special Calibration Instruments:
 

Bidder must offer general tools & tackles and special calibration instruments required 
during start-up, trial run, operation and maintenance of the plant. 
 

2.16.00 PG TEST POINTS 
 
2.16.01 Pressure,  temperature  and  flow  test  points  shall  be  provided  in  line  with  latest  

performance test code requirements.   
 
2.16.02 In  addition,  pressure  and  temperature  test  points  shall  be  provided  for  the  

following services:     
 
  (a)  At the discharge of all pumps and fans  
 
  (b)  At the inlet and outlet of the heat exchangers for the fluid media involved  
 
  (c)  Adequate number at the Combustor at different zones  
 
  (d)  At the inlet and outlet of each control valve  
 
2.16.03 Pressure  test  points  shall  be  complete  with  root  valves  and  shall  terminate  with  a 

nipple. 
 
2.16.04 Temperature test points shall be provided with thermowell with a cap and chain.  
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CHAPTER-7 
 

UNINTERRUPTIBLE POWER SUPPLY SYSTEM & 24 V DC SYSTEMS 
 

7.01.00 GENERAL REQUIREMENTS 
 
7.01.01 This subsection covers design, construction an d performance requirements of par allel 

redundant i ndustrial grade U ninterruptible P ower S upply ( UPS) S ystem &  par allel 
redundant 24 V DC System to be furnished by the Bidder for BTG, Station C & I Package 
& BOP/offsite packages & any other control system/sub system specified elsewhere in 
the sp ecification. The B idder sh all f urnish se parate par allel r edundant i ndustrial gr ade 
UPS S ystem for each  unit D DCMIS/DCS Package and se parate par allel r edundant 
industrial gr ade U PS S ystem for each  B OP p ackage i ncluding st atic inverters, s tatic 
switches, manual bypass switch, chargers, A.C. Power distribution panels and Batteries 
with all required isolating and protecting devices and all other equipment and accessories 
required for completeness of this system. B idder t o note that there will be no co mmon 
component l ike i n phas e t ransformer (IPT), co mmon pow er su pply t o any  r edundant 
component and common point of failure in the UPS & 24 V DC system. 

 
7.01.02 The requirements of UPS system & 24 V DC system are specified herein on system 

basis.  The B idder shall be r esponsible for engineering and  furnishing a  complete an d 
operational system fully meeting the intent and requirements of this specification and 
Owner approved drawings.  

 
7.01.03 The equipment furnished under  this subsection sh all meet t he requirements o f all 

applicable codes and standards including ANSI, NEMA, TEEE, NEC and IS. 
 
7.01.04 The U PS S ystem &  24 V  D C s ystem har dware sh all be f rom t he l atest est ablished 

product range of a qualified manufacturer.  The Bidder shall furnish documents to satisfy 
the ow ner t hat t he des ign, pe rformance and high av ailability of  t he proposed U PS 
System, 24 V DC system and all system components have been established by a 
considerable record of successful operation in utility power station for similar application.  
All UPS system & 24 V DC system cabinets, enclosures and distribution boards shall be 
manufactured, assembled, wired and fully tested as a complete assembly as per the 
requirements of this specification in the manufacturing works of a qualified manufacturer 
prior t o sh ipment t o t he pr oject  si te. C lass of i nsulation o f w ound co mponents (All 
transformers, chokes/inductances etc.) shall be class H with temp rating up to class B. 

 
7.01.05 The U PS, 24 V  D C s ystem e quipment and t he co mplete sy stem sh all ha ve su rge 

withstanding capability (SWC) to meet the requirements of A NSI C  3 7.90a – IEEE  
Standard 472 –1974. UPS & 24 V  DC charger system should be pr ovided with Class C 
type surge protection device. The Class C type surge arrester should be single MOV type 
, pl uggable, sh ould have  f ault i ndication  and sh ould be  tested as per I EC 61643 -1 t o 
withstand 40KA 8/20 µs pulse. The arresters should have potential free contact to ensure 
maintainability. 

  
7.01.06 All non-interrupting components of UPS system & 24 V  DC systems shall be ca pable of 

withstanding al l av ailable sh ort ci rcuit cu rrent without dam age. A dditionally, al l ci rcuit 
interrupting components shall be capable of withstanding and interrupting all encountered 
short circuit currents without damage. 
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7.01.07 All co ntrol and i nstrument ci rcuits shall be f used.  Fuse s shall be m ounted i nside t he 
enclosures and shall have easy accessibility.  Fuses shall be Buss man low-peak type or 
Owner appr oved eq uivalent.  A ll l oad f uses  shall be t o O wner’s approval eq ual.  T he 
Bidder shall co -ordinate all load and line fuses applications to ensure that load fuses 
operate properly. 

 
7.01.08 The bidder shall be responsible for ensuring that UPS System, 24 V DC system  and the 

downstream power distribution system for equipment to be serviced by are coordinated 
such that UPS loads continue to operate without interruption and in accordance with the 
power supply tolerance requirements (both voltage and frequency) for these UPS loads 
as long as at least one source is within the l imits of voltage and frequency as specified 
herein.   T he Bidder shall furnish single line diagrams with his proposal to demonstrate 
how this requirement is met for all equipment and system covered under Bidders scope. 

 
7.01.09 The UPS system & 24 V DC System shall be installed in AC room. 
 
7.01.10 Acoustic noise at  rated linear load shall be <  75 dBA at 1 meter distance from UPS as 

per ISO 3746.  
 
7.02.00 FUNCTIONAL REQUIREMENTS OF UPS 
 
7.02.01 CAPACITY O F U PS SYSTEM F OR main pl ant  P ACKAGE, r emote I /O pane ls and  

BOP/OFF-SITE PACKAGES 
 

Parallel redundant UPS shall be sized by the bidder to cater to power for the bidder 
furnished l oads such as plant co ntrol, monitoring sy stem. M in. ca pacity sh all be  
considered as 150 KVA (or as per system requirement in case capacity i s higher t han 
150 KVA) at 50 deg. C ambient.  All microprocessor based system, I/o cards, digital 
equipments, oper ating stations, pr inters, per ipherals, r eceiver i nstruments, S WAS, 
CEMS, L VS, HMS, TSI, VMS, PAD O, C &I L ab, O perator t raining Simulator system and 
other devices mounted in supervisory control desk, control panels and other 
microprocessor based system for BTG shall be operated on UPS power.  
 
Each I ndividual par allel r edundant U PS sh all be desi gned co nsidering 20 % desi gn 
margin over and above any capacity mentioned in specification; UPS sizing calculation 
shall be submitted for approval. While computing the base capacity of the UPS, inrush 
requirements of connected loads shall be duly considered.   The inrush shall be taken as 
300% o f s teady st ate l oad l asting for 100 milli se conds.   The ba se ca pacity sh all b e 
computed by bidder on above basis and to provide for at least 10% variation to cater to 
changed load requirements during detailed engineering stage.   B idder shall detail in the 
technical bi d, t he s teady st ate as well as inrush r equirements of eac h o f t he l oads 
furnished by him and justify the selection of UPS capacity duly satisfying the requirement 
of 20% design margin.    
 
This base capacity shall be guaranteed at 240 V AC, 50 Hz single phase output at 50 
deg. C & 95 % RH – non condensing at ambient conditions. Ratings other than standard 
ratings of t he manufacture sh all not  be acce ptable. N umber o f di stribution feeders in 
completely r edundant configuration sh all be o ffered to su it t he l oad distribution as  
decided during engineering. Spare feeders of at least 20% of the total number of feeders 
with 2 nos. minimum spare feeder of each rating shall be built in.   
 

TECH SPEC NO:  
PE-TS-412-174-A101

Page 192 of 340



 Separate industrial grade parallel redudnat UPS system for each set of Remote I/Os cum processor 
panel of DDCMIS and each BOP/Offsite package & any other control system/sub system specified 
elsewhere in the specification, shall be provided of suitable capacity with similar features as of main 
plant UPS by the bidder. UPS system for remote I/Os panels and BOP/Offsite package & any other 
control system/sub system specified elsewhere in the specification shall be kept in the respective 
package UPS rooms.  

 
 UPS sizing calculation shall also be submitted for approval for each system/package. Diversity factor 

shall be considered as 1 for calculating the UPS capacity.  
 
7.02.02 The pa rallel r edundant Uninterruptible P ower S upply ( UPS) sy stem o f continuous duty 

shall su pply, r egulated, filtered and uni nterrupted 240 V , 50 H z, si ngle phase  pow er, 
within specified tolerances, to system AC loads, UCB mounted monitoring system, and 
other c ritical loads.   E ach of these critical loads shall receive one feeder from the AC 
Distribution Board o f Inverter-“A” and ano ther feeder from the AC Distribution Board of 
Inverter-“B”. However, each inverter shall supply only 50% loads under normal conditions 
as indicated below. SLD of UPS as per NIT drawing # 114-17-0100 shall also be referred 
by bidder. 

 
7.02.03 All nece ssary equipment r equired for pr otecting U PS eq uipment and co nnected i nputs 

and outputs shall be furnished by the Bidder as an integral part of this system. Complete 
UPS system shall be automatic without any manual interference at any time of operation. 

 
7.02.04 True, 100 % pa rallel r edundant co nfiguration a lso m eans availability of “ Criss-Cross 

Redundancy”. H ence T he U PS s ystem desi gn sh all ensu re t hat i n ca se of  one o f the 
charger failure, the other healthy charger, shall feed to one of or both the invertors as the 
case may be and continue to charge the common/individual DC battery banks at all load 
conditions. U PS sy stem sh all w ork in “Criss-Cross R edundancy” configuration t o 
safeguard the battery bank from unnecessary drainage. The bidder should note that this 
situation should not in any way lead to the discharge of the DC battery and maintain the 
UPS power supply to all loads.  
 

7.02.05 The i ndustrial g rade U PS sy stem f or B TG &  for each  i ndividual B OP pack age sh all 
include the following equipment: 

 
Sr. 
No. 

 Descriptions Quantities for UPS of  
main plant  Package  

Quantities for UPS for 
each remote I/O panel  
& BOP package 

1. 100% c apacity of  I GBT 
based P WM I nverter with 
output Voltage, current, 
frequency, K VA &  K W 
digital display/meter. 

2 nos. 2 nos.  

2. 100% ca pacity st atic 
switches with in put 
Voltage, current, frequency 
digital di splay/meter at  
bypass line. 

(As required) 2 no. ( 
Min) 

(As required) 2 no .( 
Min) 

3. Manual by-pass switch 1 no. 1no.  
4. 100% ca pacity o f 1 2 2 nos. - 
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pulse controlled f loats-
cum-boast Chargers 

5. 100% capacity of 6 pulse 
controlled floats-cum-
boast Chargers 

- 2 nos.  

6. 100% Battery Set each 2 set (each For 2 hour 
back-up) 

1 se t (For 1 hour  back-
up) in case of UPS 
rating less than 15 KVA. 
2 sets (For 1 hour back-
up) in case of UPS 
rating more than 15 
KVA. 

7. Step-down transformer  
(415 V, three phase , to 
240V, single  phase)      of 
required capacity) 

1 no. 1 no.  

8. Static Votage S tabilizer 
with i nput &  out put O N 
Red i ndication and i nput 
& output Voltage, current, 
frequency di gital 
display/meter. 

1 set 1set 

9. Input isolation           
 transformer with input & 
output ON red indication 
and input Voltage, current, 
frequency di gital 
display/meter.  
Out put isolation       
 transformer 

1 no. each 1 no. each 

10. A.C. P ower D istribution 
Panels (including 20 %  
spare feeders on eac h 
panel with 2 no s. 
minimum spare f eeder of 
each rating) and digital 
type A mmeter, V oltmeter, 
Frequency m eter, P F 
meter, Watt meter & VA 
meter 

2 s ets (Quantities of 
feeders shall be as on 
required basis). 

2 s ets (Quantities of 
feeders sh all be as on 
required basis). 

11. Interconnecting A rmored 
FRLS ST2 (inner & outer 
sheath), PVC type C 
insulated stranded 
Copper co nductor power 
Cable between  

UPS equipment & battery, 
UPS & ACDB, AC DB & 
loads. 
For em ergency t rip pu sh 

As required As required 
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buttons, Fi re al arm 
system, sa fety cr itical 
circuit, t rip pr otection 
circuit and for o ther 
services specified 
elsewhere in the 
specification shall be fire 
survival po wer ca ble 
conforming to IEC 60331, 
BS6387 ( CWZ), B S6207 
standard and t his 
specification. 

12. MCCB ( At i nput, out put, 
battery side, Bypass side, 
ACDB si de et c) and t ie 
breaker with ON, OF F &  
Trip indication.   

1 no. each 1 no. each 

13. Online B attery H ealth 
Monitoring System   

1 set 1 set 

14. Battery Junction Boxes 
with M CCB, V oltmeter & 
Current meter.    

1 set each 1 set each 

Any ot her eq uipment necessary f or completion o f t he system shall be pr ovided b y 
bidder.  

 
All equipment, enclosures and accessories for UPS system shall be designed, arranged 
assembled and connected in accordance with the requirements of this specification. 
 

7.02.06 NORMAL OPERATION   
 

Two inverters each of 100% capacity, two battery packs of 100% capacity and two 100% 
battery chargers are used for main plant UPS. Two inverters each of 100% capacity, one 
battery packs of 100% capacity and two 100% battery chargers are used for BOP 
packages UPS. 

 
1. During no rmal ope ration, U PS l oads shall be s upplied by  bot h 100%  capacity 

inverters each working at 50% load.   The inverters shall receive power from DC 
source (Charger / B attery), their s tatic switches shall be i n the respective 
“Inverter” position and the manual by-pass switch shall be in “Position-2”.  In this 
mode the two inverters shall act as standby for each other. 

 
 Necessary paralleling networks shall be included to ensure equal load sharing by 

both i nverters.   Load sh aring net work det ails shall be det ailed t o est ablish al l 
functionalities including fuse clearance.   C apabilities of the UPS System as well 
as each 100%  r ated i nverters are fully sa tisfied. I n addi tion t o U PS out put 
paralleling, Rectifier DC outputs shall also be properly paralleled. 

 
2. One inverter will act as “Master”, working on its internal oscillator and the other 

inverter w ill f ollow b y u sing t he sy nchronizing si gnal from master i nverter for 
automatic control of its output frequency. 
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7.02.07 EMERGENCY OPERATION 
 

The static transfer switches and the manual by-pass switch sh all pr ovide s witching 
means during emergency operation as follows: 

 
1. In case of failure of any inverter the static switch shall automatically t ransfer the 

UPS Loads of faulty inverter (say Inverter – “A”) to the healthy Inverter-“B” which 
will start working at 100% capacity.   Thus the feeding of UPS power is continued 
automatically t o al l l oad connected to both inverters despite power supply to al l 
UPS loads connected to both inverters shall be maintained w ithout interruption.   
Isolation of faulty inverter shall be automatic and achieved in less than 4 milli 
seconds. 

 
2. Based on inverter failure alarm, the operator will transfer manual by-pass switch 

to “Position-1” bringing in the plant AC source as the standby source to healthy 
Inverter –“B” now working at 100% capacity.   In this mode the healthy Inverter-
“B” shall get the synchronizing signal from the stand by-AC source and automatic 
synchronization, oper ation on i nternal osci llator and t ransfer /  retransfer to 
standby  source shall be as follows: 

 
i) The output frequency of the concerned inverter shall be automatically 

synchronized with the plant stand-by source by using synchronizing signal 
from t he st andby so urce.  The frequency l imits for t his synchronism ar e 
specified i n cl ause 7. 03.05.  I f the frequency o f t he st andby so urce i s 
beyond these limits, the Inverter frequency control shall be automatically 
disconnected f rom stand-by sy nchronizing si gnal and t he i nverter sh all 
maintain t he out put frequency at  50 H z within + 0.1 per cent under  a ll 
conditions of load and input voltage by working on their own internal 
oscillators. 

 
ii) During operation on its own internal oscillator, the inverters shall 

continuously monitor the frequency of standby source.   U pon restoration 
of proper frequency conditions of stand-by source, the inverter shall 
automatically start using stand-by source frequency as the synchronizing 
signal for inverter output frequency control. 

 
iii) During t he oper ation of any  i nverter on i ts internal osci llator due to 

synchronising frequency being beyond the specified limits, the transfer of 
static switch from “Inverter”   to “Standby” shall be inhibited. 

 
3. During any fault in the branch circuit feeders or inverter output bus, the inverter 

shall be capable of clearing a fast acting fuse of largest rating in 4 milliseconds 
and simultaneously provide UPS power to all connected loads (i.e. 50% capacity).   
In view of the above fault clearing capability of each inverter and due to 
availability of plant AC source as standby source for inverters the static switches 
shall not transfer the loads to the other inverter for fault clearing purposes. 

 
4. Retransfer of static switch shall be manual in all cases and shall be accomplished 

only after synchronism of the inverter output with the stand-by source has been 
automatically accomplished. 
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5. The manual by pass switch sh all hav e t he pr ovision ( position –4) f or f ully by-

passing the UPS system and connecting all UPS loads to the standby AC source.   
This provision may be used during start up to limit the inrush current and at other 
occasions at the option of the operator. 

 
7.03.00 STATIC INVERTERS AND AUXILIARY EQUIPMENT 
 
7.03.01 The static inverters shall be solid state type using proven IGBT based pulse width 

modulation ( PWM) to convert direct current power to essentially si nusoidal alternating 
current pow er as per t his specification.   T he   inverter eq uipment sh all i nclude al l 
necessary ci rcuitry and dev ices to co nform t o r equirements like v oltage regulation, 
current limiting, wave shaping, transient recovery, surge suppression network, automatic 
synchronization etc. as specified herein.  

 
7.03.02 INVERTER CAPACITY 
 

Each st atic inverter sh all hav e t he following m inimum capabilities without ca using any  
damage to the components and with current limit not operation :- 

 
1) Continuous full load rating  

 
2) Over load capacity: 125% of full load rating as above for 10 minutes, 150% for 1 

minute, 200% for 10 seconds minimum & 300% for 4 msec for all specified input 
voltages. 

 
3) Fuse clearing capacity : Upon  a f ault in any branch circuit lateral feeder, the 

inverter shall have the capacity to carry a load equal to one half of  its full load 
rating plus it shall clear the largest rated fast acting fuse in 4 milliseconds or less.  
All f uses used i n i nverter pow er and co ntrol ci rcuit  sh all be fast act ing type 
operating i n l ess than 5  m illisecond and  each  o f these fuses shall be pr ovided 
with k ick fuse and al arm co ntact.   I ndication and al arm sh all be pr ovided t o 
enable fault location. 

 
4) Step load pick up:  Upon transfer of full load, the inverter output voltage shall not 

drop below 85% o f nominal voltage during the first hal f cycle a fter t ransfer and 
90% of nominal voltage in the next half cycle.   The recovery to within +   1% of 
voltage shall be in less than 50 milliseconds. 

 
5) The inverter shall have sufficient I2t capacity to clear a slow acting HRC fuse 

having a co ntinuous cu rrent rating equal t o at  l ease 20% o f the continuous full 
load current rating of the inveter, while feeding 100% rated loads of the inverter. 

 
7.03.03 INPUT VOLTAGE 
 

The inverters shall be fed from a D C Battery and ch argers which do not  feed any other 
loads.  Input voltage shall be nominal DC output voltage of battery and charger of range 
from final voltage after discharge of battery to maximum DC bus voltage during equalize 
charging of battery. The inverter shall also be capable of working satisfactorily meeting 
the specification requirements with only the chargers connected to its input without 
battery in circuit.  DC input window of each inverter shall be either 315-434 or 320-450 V 

TECH SPEC NO:  
PE-TS-412-174-A101
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