
11XX880000  MMWW  TTSSGGEENNCCOO  KKOOTTHHAAGGUUDDEEMM  TTPPSS    
SSTTAAGGEE  ––VVIIII,,  PPAALLOONNCCHHAA 

 
 

 

  
 
 
 

  
 
 
 

  
VVOOLLUUMMEE::  IIII  BB  &&  IIIIII  

 
 
 
 
 
 
 

TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  
FFOORR  

CCHHLLOORRIINNAATTIIOONN  PPLLAANNTT  
  

 
 

  
 
 
 

SSPPEECCIIFFIICCAATTIIOONN  NNOO..::  PPEE--TTSS--441100--117744--AA000011  
                    

 
 

                                                           
 
 
 
 
                                                                                                          

 
 
 

BBHHAARRAATT  HHEEAAVVYY  EELLEECCTTRRIICCAALLSS  LLIIMMIITTEEDD  
PPOOWWEERR  SSEECCTTOORR  

PPRROOJJEECCTT  EENNGGIINNEEEERRIINNGG  MMAANNAAGGEEMMEENNTT  
NNOOIIDDAA,,  IINNDDIIAA  



  SPEC NO: PE-TS-410-174-A001 

  VOLUME:  II-B 

  SECTION: A 

    REV NO: 00 DATE:  

   

 

BHEL – PS- PEM-PPEI: NOIDA, SECTOR 16A, UP-201301 
 

TITLE: 
TECHNICAL SPECIFICATION FOR 

CHLORINATION PLANT 
1X800 MW TSGENCO KOTHAGUDEM TPS  

STAGE –VII, PALONCHA 

CONTENTS 
VOLUME-IIB & III 

 
VOLUME-IIB 

 
SECTION DESCRIPTION PAGE NO.
SECTION – A 
  

SCOPE OF ENQUIRY   1

SECTION – B  PROJECT INFORMATION  
 

2

SECTION – C  SPECIFIC TECHNICAL REQUIREMENTS 
 

6

SECTION – C1  SPECIFIC TECHNICAL REQUIREMENTS (MECHANICAL)
 SUB VENDORS LIST [TABLE-1] 
 DRAWING DOCUMENTS SUBMISSION PROCEDURE [TABLE-2] 
 LIST OF MANDATORY SPARES [TABLE-3]. 
 PAINTING SPECIFICATION  
 DATA SHEET-A FOR CW CHLORINATION PLANT 
 DATA SHEET-A FOR RW CHLORINATION PLANT 
 DATA SHEET-A FOR PW CHLORINATION PLANT 
 DRAWINGS 

 P&ID  
 KEY PLAN 

7
11 
17 
18 
22 
34 
44 
51 
 

54 
56 

SECTION – C2  SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL)
 ELECTRICAL EQUIPMENT SPEFICIATION 
 ELECTRICAL LOAD DATA FORMAT 
 ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

58
59 
62 
64 

SECTION – C3 SPECIFIC TECHNICAL REQUIREMENTS (CONTROL & INSTRUMENTATION)  67
SECTION – D  GENERAL TECHNICAL REQUIREMENT 71
SECTION – D1 GENERAL TECHNICAL REQUIREMENT (MECHANICAL) 72
SECTION – D2 GENERAL TECHNICAL REQUIREMENT (ELECTRICAL)

 GENERAL TECHNICAL REQUIREMENTS FOR LV MOTORS 
 DATA SHEET A – MOTORS 
 DATA SHEET C– MOTORS 
 QUALITY PLAN (MOTOR) 
 CABLE SCHEDULE FORMAT 

79
80 
91 
93 

101 
104 

SECTION – D3 GENERAL TECHNICAL REQUIREMENT (CONTROL AND INSTRUMENTATION) 
 OPERATIONA AND CONTROL PHILOSOPHY 
 FIELD INSTRUMENT DATA SHEET WITH CHECK LIST 
 PLC DETAILS 
 PLC DATA SHEET 
 PLC CONFUGRATION DIAGRAM 
 PLC QAP AND FAT 
 DETAILS FOR COMPUTER AND FURNITURE 
 UPS SCHEME 
 LCP AND JB DETAILS 
 DRIVE CONTROL PHILOSOPHY 
 ACTUATOR DETAILS 
 CABLE BOQ. 
 KKS PHILOSOPHY 

108
109 
112 
150 
156 
159 
161 
171 
177 
179 
206 
217 
224 
226 

 P&ID FOR CW & ACW SYSTEM 231
 PLOT PLAN 233

VOLUME-III
  SCHEDULE OF PRE BID CLARIFICATIONS

 SCHEDULE OF DEVIATION WITH COST OF WITHDRAWAL 
 COMPLIANCE CUM CONFIRMATION SCHEDULE 
 SUGGESTIVE PRICE SCHEDULE 
 SCHEDULE OF DECLARATION 

236
237 
238 
239 
240 

 



  SPEC NO: PE-TS-410-174-A001 

  VOLUME:  II-B 

  SECTION: A 

    REV NO: 00 DATE:  

   

 

BHEL – PS- PEM-PPEI: NOIDA, SECTOR 16A, UP-201301 
 

TITLE: 
TECHNICAL SPECIFICATION FOR 

CHLORINATION PLANT 
1X800 MW TSGENCO KOTHAGUDEM TPS 

STAGE –VII, PALONCHA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION – A 
SCOPE OF ENQUIRY 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Page 1 of 240



  SPEC NO: PE-TS-410-174-A001 

  VOLUME:  II-B 

  SECTION: A 

    REV NO: 00 DATE:  

   

 

BHEL – PS- PEM-PPEI: NOIDA, SECTOR 16A, UP-201301 
 

TITLE: 
TECHNICAL SPECIFICATION FOR 

CHLORINATION PLANT 
1X800 MW TSGENCO KOTHAGUDEM TPS 

STAGE –VII, PALONCHA 

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

at vendor's & sub-vendor’s works, painting, mandatory spares along with spares for erection and commissioning, 
startup and commissioning as required, forwarding, proper packing, shipment and delivery at site, unloading, handling 
& transportation at site , Erection & Commissioning, trial run, on FOR site basis,  preparation & submission of “As 
Built” drawings, PG test at site and handing over of COOLING WATER (CW), RW WATER (RW) & POTABLE WATER 
(PW) CHLORINATION PLANT & ABSORPTION SYSTEM as per the details in different sections / volumes of this 
specification for 1X800 MW TSGENCO KOTHAGUDEM TPS,STAGE-VII, PALONCHA. 

 
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 (TSGENCO: Telangana State 
Power Generation Corporation Ltd.) including their consultant (Development Consultants Pvt. Ltd.) 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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TITLE: 
TECHNICAL SPECIFICATION FOR 

CHLORINTION PLANT 
1X800 MW TSGENCO KOTHAGUDEM TPS 

STAGE –VII, PALONCHA 

1.0 GENERAL 
 

 The 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 P&ID) and same shall be included in bidder scope. Please also refer Electrical 
(Section-C1) & C&I (Section-C2) for respective scopes. 
 

1) Entire CW/RW and PW Chlorination and Absorption system as per P&ID (PE-DG-410-
174-A001) and Data Sheet-A. 

2) Complete Supply of 46 numbers filled chlorine ton container (each of 900 Kg capacity, 
approx) for CW Chlorination plant with accessories like isolation valves, valve hood etc. 

3) Complete Supply of 12 numbers filled chlorine ton container (each of 900 Kg capacity, 
approx) for RW Chlorination Plant with accessories like isolation valves, valve hood etc. 

4) Complete Supply of 2 numbers filled chlorine cylinders (each of 100 Kg capacity, approx) 
with accessories like isolation valves, valve hood etc for PW Chlorination. 

5) Chlorine manifold consisting of straight lengths of pipe, fittings, isolation valves, automatic 
shut-off valves, liquid expansion chamber fitted with rupture discs, pressure indicator, 
Temperature indicator, pressure switch, alarms etc. will be provided. Pressure reducing & 
shut-off valves shall be provided in the chlorine gas line. 

6) Four numbers CW Chlorination each of 160 Kg/Hr. 
7) Two numbers RW Chlorination each of 25 Kg/Hr. 
8) Two numbers PW Chlorination each of 100 Gm/Hr. 
9) Chlorine evaporator (one for each CW and RW chlorinator). 
10) Chlorine gas strainers (two for each CW and RW chlorinator). 
11) All piping as required and upto the dosing point as Shown in P&ID (PE-DG-410-174-

A001). 
12) Ejectors as per Data Sheet-A. 
13) Booster Pumps (4 numbers for CW Chlorination, 2 numbers for RW chlorination and 2 

numbers for PW chlorination) with accessories. 
14) Electrical motor with accessories as per system requirement. 
15) Chlorine water diffuser and Mixing system as mentioned in Data Sheet-A  and as shown 

in P&ID. 
16) Safety and supervisory instruments as specified in Data Sheet-A. 
17) Instrumentation as per P&ID (PE-DG-410-174-A001) (minimum) and system requirement. 
18) Chlorine absorption system for RW Chlorination & CW chlorination as per Data Sheet-A 

and P&ID (PE-DG-410-174-A001). 
19) Online Residual chlorine analyzer -3 nos (1 of CW, 1 for RW and 1 for PW). 
20) Caustic solution preparation cum recirculation tank (one number for each CW and RW). 
21) Two numbers Blowers (two for each CW and RW) with accessories as specified in Data 

Sheet-A. 
22) Chlorine gas duct as per Data Sheet-A. 
23) All tanks complete with inlet and outlet connections, all fittings and appurtenances etc. as 

specified and as required. 
24) All necessary valves and fittings for the installations with the actuators necessary for their 

remote operation.  
25) PLC based control panel for CW Chlorination Plant  and absorption system. 
26) Exhaust fans and ventilation system as required. 
27) Electrical scope shall be as per “ Electrical scope between BHEL and Vendor”. 
28) All necessary drains, vents and sampling points, with valves, as specified and as 

required. 
29) Hangers and supports as per the requirement. 
30) Start-up and commissioning spares as required. 
31) All special tools necessary for proper maintenance or adjustment of the equipment 

packed in permanent box. 
32) All necessary flanges and counter flanges to interconnect the pipes. 
33) Finish paints for touch up painting of equipment’s after erection at site in sealed container. 
34) Initial charge of all lubricant & grease and first fill of chlorine and all chemical including 

initial fill of caustic. 
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35) Lifting and handling arrangement- Electrical hoist 3 ton capacity 1 No each for CW and 
RW chlorination plant with trailing cable. 

36) Weighing machine (@ 3 Ton capacity digital type)-1 No each for CW and RW 
Chlorination plant .  

37) Monitoring gadgets, instruments and equipment’s required for maintenance (till PG test 
and plant handover). 

 
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. 

7) All statutory clearance as per CCE Nagpur as applicable. 
 
  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 motive water line: For CW refer Key plan (enclosed), For RW consider 100 meter piping 
distance and for PW consider 100 meter piping distance.  

b. Service water and potable water: At 15 meter from Chlorination plant building at gravity flow. 
c. Service Air:  At 15 meter from Chlorination plant building. 
d. Dosing point- For CW Upto the dosing point refer Key Plan (consider 200 meter piping 

distance minimum), for RW consider 100 meter piping distance, for PW consider 100 meter 
piping distance.  

e. All drains: To be terminated at Common drain. 
 

 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, upto the terminal point. 
b) Air-conditioning and firefighting 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. 
e) 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). 
f) Monorail for hoist/crane movement is excluded from bidder scope. 

 
7.0 QP AND SUBVENDOR APPROVAL 
 

a) QAP shall be submitted by vendor for BHEL/Customer approval during detailed engineering. Any 
additional comments as given by BHEL/Customer shall be adhered by the bidder without any 
implication to BHEL. 

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. 
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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 P&ID 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 (shall be handed over after award of contract) 

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

 Deviation/clarification, if any, in the BHEL format only. 
 Unpriced Schedule duly filled. 
 Electrical load data format (filled). 
 Compliance certificate. 

 
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: The above Note-1 and 2 shall be applicable for Electrical and C&I also. 
Note-4: 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) 
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LIST OF SUB VENDORS   (TABLE-1) 
 

S NO. ITEM APPROVED SUPPLIERS PLACE 
1 AGITATOR/STIRRER REMI MUMBAI 

  FIBRE & FIBRE PRODUTS  
  STANDARD ENGINEERS MUMBAI 
  CROMPTON GREAVES AHAMADNAGAR 
2 STRAINER OTOKLIN MUMBAI 
  GRAND PRIX NEW DELHI 
  AYPEE  NEW DELHI 
  GREAVES COTTON MUMBAI 
  MULTITEX NEW DELHI 
  FILTRATION ENGINEERING MUMBAI 
  BHATIA ENGINEERING DELHI 
  FLUIDLINE VALVES MUMBAI 
3 EJECTOR ESSEMM TECHNOLOGIES MUMBAI 
4 HORIZANTAL 

CENRIFUGAL PUMP 
KIRLOSKAR BROS. LTD PUNE 

  M&P  PUNE 
  KSB PUMPS LTD PUNE 
  SAM PUMPS COINBATORE 
  BEACON WEAR CHENNAI 
  MATHER & PLATT PUNE 
  SULZER PUMPS LTD MUMBAI 
5 ORIFICE PLATE MICRO PRECISION FARIDABAD 
  INSTRUMENTAION LTD PALGHAT 
  CARLO DYNAMICS HYDRABAD 
6 GAT E VALVES   
  BDK HUBLI 
  LEADER JALANDHAR 
  BANKIM  KOLKATA 
  H SARKAR KOLKATA 
  AV VALVES AGRA 
  HAWA VALVES MUMBAI 
  STEEL STRON VALVES MUMBAI 
  AKSONS MECH. ENTERPRISES MUMBAI 
  BABCOCK BORSIG ESPANA, S.A. SPAIN 
  CRESCENT VALVES MFG.CO.PVT.LTD. MUMBAI 
  KIRLOSKAR BROTHERS LTD. PUNE 
  KSB PUMPS LTD. MUMBAI 
  MICON VALVES (INDIA) PVT.LTD MUMBAI 
  NITON INDUSTRIES MUMBAI 
  NECO SCHUBERT & SALZER LTD. NAGPUR 
  OSWAL INDUSTRIES LTD. AHMEDABAD 
  Surya Valves and Instruments Manufacturing 

Company 
Chennai 

  VENUS PUMP & ENGG. WORKS KOLKATA 
  VALTECH INDUSTRIES ,MUMBAI MUMBAI 
7 GLOBE VALVE   
  BDK HUBLI 
  LEADER JALANDHAR 
  BANKIM  KOLKATA 
  H SARKAR KOLKATA 
  AV VALVES AGRA 
  HAWA VALVES MUMBAI 
  STEEL STRON VALVES MUMBAI 
  AKSONS MECH. ENTERPRISES MUMBAI 
  BABCOCK BORSIG ESPANA, S.A. SPAIN 
  CRESCENT VALVES MFG.CO.PVT.LTD. MUMBAI 
  KIRLOSKAR BROTHERS LTD. PUNE 
  KSB PUMPS LTD. MUMBAI 
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  MICON VALVES (INDIA) PVT.LTD MUMBAI 
  NITON INDUSTRIES MUMBAI 
  NECO SCHUBERT & SALZER LTD. NAGPUR 
  OSWAL INDUSTRIES LTD. AHMEDABAD 
  Surya Valves and Instruments Manufacturing 

Company 
Chennai 

  VENUS PUMP & ENGG. WORKS KOLKATA 
  VALTECH INDUSTRIES ,MUMBAI MUMBAI 
8 BALL VALVE   
  BDK HUBLI 
  LEADER JALANDHAR 
  BANKIM  KOLKATA 
  H SARKAR KOLKATA 
  AV VALVES AGRA 
  HAWA VALVES MUMBAI 
  FLOW CHEM AHMEDABAD 
  STEEL STRON VALVES MUMBAI 
  AKAY VALVES LTD. MUMBAI 
  AQUA VALVES PVT.LTD. KARNATAKA 
  CRESCENT VALVES MUMBAI 
  FISHER SANMAR LIMITED CHENNAI 
  HABONIM VAAS AUTOMATION PVT 

LTD.,CHENNAI 
CHENNAI 

  KIRLOSKAR BROTHERS LTD. PUNE 
  KSB PUMPS LTD. MUMBAI 
  MICROFINISH VALVES PVT LTD. HUBLI 
  MICON VALVES (INDIA) PVT.LTD MUMBAI 
  PEC VALVES MUMBAI 
9 NRV CHECK VALVE   

  BDK HUBLI 

  LEADER JALANDHAR 

  BANKIM  KOLKATA 

  H SARKAR KOLKATA 

  AV VALVES AGRA 

  HAWA VALVES MUMBAI 

  STEEL STRON VALVES MUMBAI 

  AKSONS MECH. ENTERPRISES MUMBAI 

  BABCOCK BORSIG ESPANA, S.A. SPAIN 

  CRESCENT VALVES MFG.CO.PVT.LTD. MUMBAI 

  KIRLOSKAR BROTHERS LTD. PUNE 

  KSB PUMPS LTD. MUMBAI 

  MICON VALVES (INDIA) PVT.LTD MUMBAI 

  NITON INDUSTRIES MUMBAI 

  NECO SCHUBERT & SALZER LTD. NAGPUR 

  OSWAL INDUSTRIES LTD. AHMEDABAD 

  Surya Valves and Instruments Manufacturing 
Company 

Chennai 

  VENUS PUMP & ENGG. WORKS KOLKATA 

  VALTECH INDUSTRIES ,MUMBAI MUMBAI 

10 DIAPHRAGM VALVE   
  PROCON ENGINEERES MUMBAI 
  HAWA VALVES MUMBAI 
  BDK VALVES HUBLI 
  FOURESS  BANALORE 
  INERVALVE GUJRAT 

Page 12 of 240



 
  SPEC NO: PE-TS-410-174-A001 

  VOLUME:  II-B 

  SECTION: C 

    REV NO: 00 DATE:  

   

 

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

 

 

 

TITLE: 
TECHNICAL SPECIFICATION FOR 

CHLORINTION PLANT 
1X800 MW TSGENCO KOTHAGUDEM TPS 

STAGE –VII, PALONCHA 

11 BUTTER FLY VALVE   
  BDK VALVES HUBLI 
  TYCO VALVES HALOL 
  INTERVALVES PUNE 
  FOURESS  BANGALORE 
  LEADER JALANDHAR 

12 3 WAY VALVE   
  HI TECH AHMEDABAD 
  ADVANCE VALVES PVT.LTD NOIDA 
  BDK HUBLI 
  FOURESS ENGG.INDIA LTD. MUMBAI 
  FLUIDLINEVALVES COMPANY PRIVATE LTD., MUMBAI 
  INSTRUMENTATION LTD. PALAKAD 
  KIRLOSKAR BROTHERS LTD. PUNE 
  VENUS PUMP & ENGG. WORKS KOLKATA 
  Surya Valves and Instruments Manufacturing 

Company 
Chennai 

  STAFFORD CONTROLS LIMITED 
 

PUNE 

  MICON VALVES (INDIA) PVT.LTD MUMBAI 
13 PLUG VALVE   
  FISHER SANMAR LIMITED CHENNAI 
  BDK HUBLI 
  LARSEN & TOUBRO LTD. MUMBAI 
  LEADER JALANDHAR 
  MICON VALVES (INDIA) PVT.LTD MUMBAI 

14 PIPING (SS/CS)   
  CHOKSHI TUBES AHMEDABAD 
  REMI MUMBAI 
  RATNAMANI AHMEDABAD 
  CHITRAKOOT TUBES HYDRABAD. 
  REMI  
  JINDAL STAINLESS BAHADURGARH 
  TISCO JAMSEDPUR 
  SAIL  
  MUKUT PIPES RAJPURA 

15 FITTINGS (CS/SS)   
  BHARAT FORGE PUNE 
  RELIANCE FORGE  
  EBY MUMBAI 
  SIDDARTH & GAUTAM FARIDABAD 
  MS FITTINGS KOLKATA 
  PRADEEP METALS LTD MUMBAI 
  TUBE PRODUCT INCOROPORATION BARODA 

16 FLANGES (SS/CS)   
  PRADEEP METALS LTD MUMBAI 
  TUBE PRODUCT INCOROPORATION BARODA 
  MS FITTINGS AND FLANGES KOLKATA 
  HAWA ENGINEERING  
  ALIANCE PIPE & PLANGES KOLKATA 
  JAI AMBE  MUMBAI 

17 PIPE (CPVC/PVC)   
  GEROGE FISHCHER IPING SYSTEMS PVT 

LTD 
DELHI 

  ASTROL PLYTECHINC LTD AHMEDABAD 
18 VALVES 

(GATE/GLOBE/NRV/BALL)
-CPVC/PVC 

  

  GEROGE FISHCHER IPING SYSTEMS PVT 
LTD 

DELHI 

  ASTROL PLYTECHINC LTD AHMEDABAD 
19 Rubber Lining for 

Pipes/Tanks Rishi Indutries Sonepet 
   Industrial Lining Ltd Baroda 
  MIL CHENNAI 
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20 LT MOTORS BHARAT BIJLEE LTD.  
  CROMPTON GREAVES  
  ASEA BROWN BOVERI  
  KIRLOSKAR ELECTRIC CO LTD.  
  NGEF  
  SIEMENS  
  MARATHON  
  GE-POWER  
  RAJINDRA ELECT INDUSTRIES  
  LAXMI HYDRAULICS PVT. LTD  

21 FUSES INDO ASIAN  
22 PUSH BUTTONS BCH  
  CONTROL & SWITCHGEAR.  
  CANDS  
  L&T  
  SIEMENS  
  GEC  

23 MCB MDS SWITCHGEAR LTD.  
  INDO ASIAN  
  S&S  
  POWER SWITCHGEAR LTD  

24 CONTROL SWITCHES ALSTOM LTD  
  KAYCEE  

25 PRESSURE GAUGE/DPG   
  AUXIROL UK 
  SWITZER (FOR DP GAUGES) CHENNAI 
  BUDENBURG UK  
  A N INSTRUMENTS KOLKATA 
  BELLS CONTROL  KOLKATA 
  MANOMETER INDIA MUMBAI 
  GENERAL INST MUMBAI/GOA 
  GLUCK INDIA MUMBAI 

26 LEVEL GAUGES   
  SIGMA INSTRUMENTS MUMBAI 
  LEVCON  KOLKATA 
  SB ELECTROMECHANICAL PUNE 
  BLISS ANAND PVT.LTD. GURGAON 
  CHEMTROLS SAMIL (INDIA) PVT.LTD. MUMBAI 
  TOSHNIWAL BROTHERS (P) LTD. DELHI 

27 LEVEL SWITCHES    
  LEVCON KOLKATA 
  EIP INSTRUMENTS NOIDA 
  EIP BULK CONTROL DELHI 
  SIGMA INSTRUMENTS MUMBAI 
  EIP ENCIRO LEVEL CONTROL NOIDA 
  NIVO CONTROL INDORE 
  E&H GERMANY 
  DEXEL BROOK USA 
  BLISS ANAND PVT.LTD. GURGAON 
  CHEMTROLS SAMIL (INDIA) PVT.LTD. MUMBAI 
  SOR INC. 

 
USA 

  WAAREE INSTRUMENTS LIMITED, MUMBAI 
28 DIFF. PRESURE SWITCH   
  INDFOS IND GHAZIABAD 
  BARTON INST. SYSTEM USA 
  SWITZER CHENNAI 
  VASUTECH (VARMA TRAFAG , EXCEPT FOR 

DIAPH VACCUM TYPE)  
REWARI 

  SOR USA 
  DRESSER USA 
  KDG UK 
  DELTA CONTROLS USA 
  HERION GERMANY 
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  KAUSTUBA UDYOG PUNE 
  SWITZER INSTRUMENT LTD. CHENNAI 
  SOR INC. USA 
  VASU TECH LIMITED DELHI 

29 TEMPERATURE GAUGE   
  A N INSTRUMENTS KOLKATA 
  BUDENBURG UK  
  DRESSER INDUSTRIES INC. USA 
  FORBES MARSHALL (HYD) LTD. HYDRABAD 
  GOA INSTRUMENTS INDUSTRIES PVT.LTD GOA 
  H GURE BANGALORE 
  WAREE MUMBAI 

30 TEMPERATURE SWITCH   
  INDFOSS (INDIA) LTD. GAZIABAD 
  DRESSER INDUSTRIES INC. USA 
  SWITZER INSTRUMENT LTD. CHENNAI 
  SOR INC. USA 
  TOSHNIWAL BROTHERS (P) LTD. DELHI 
  VASU TECH LIMITED DELHI 

31 FLOW ELEMENT   
  BRISTOL BABCOCK LTD. U.K 
  BALIGA LIGHTING EQUIPMENTS PRIVATE 

LIMITED 
CHENNAI 

  ENGINEERING SPECIALITIES PRIVATE LTD KOLKATA 
  INSTRUMENTATION LTD. PALAKAD 
  MICRO PRECISION PRODUCTS FARIDABAD 
  STAR-MECH CONTROLS (I) PVT.LTD PUNE 

32 TEMPERATURE 
ELEMENT 

  

  GENERAL INSTRUMENT CONSORTIUM DELHI 
  DETRIVE INSTN.& ELECTRONICS LTD. MUMBAI 
  TOSHNIWAL BROTHERS (P)LTD. DELHI 
  WAAREE INSTRUMENTS LIMITED MUMBAI 

33 DENSITY INDICATOR   
  EUREKA PUNE 
  SCIENTIFICE DEVICES THANE 

34 FLOW TRANSMITTER   
  EMERSON DAMAN 
  TOKOGAWA BANLORE 
  HONEY WELL  
  ABB FARIDABAD 

35 LEVEL TRANSMITTER   
  BRISTOL BABCOCK LTD. U.K 
  EMERSON DAMAN 
  TOKOGAWA BANLORE 
  HONEY WELL  
  ABB FARIDABAD 
  BIRLA KENTTAYLOR LTD. HARYANA 
  BLISS ANAND PVT.LTD. GURGAON 
  FISHERROSEMOUNT (INDIA) LTD MUMBAI 
  SIEMENS MUMBAI 
  SMART INSTRUMENTS LTD, BRAZIL MUMBAI 
  V.AUTOMAT & INSTS.(P) LTD. DELHI 

36 ROTAMETER    
  CHEMTROLS SAMIL (INDIA) PVT.LTD. MUMBAI 
  EUREKA PUNE 
  INSTRUMENTATION ENGINEERS PRIVATE 

LIMITED 
HYDRABAD 

  TRANSDUCERS AND CONTROLS PVT. LTD. HYDRABAD 
  ABB  

37 SOLENOID VALVE ROTEX VITTAL UDYOG 
NAGAR 

38 LIMIT SWITCHES SIEMENS MUMBAI 
  HONEY WELL  
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39 CONTROL PANEL RITAL  
  HOFFMAN  

40 INST CABLES 
(SCREENED CABLES) 

RELIANCE  BANGLORE 

  DELTON FARIDABAD/NEW 
DELHI 

  NICCO KOLKATA 
  CCI MUMBAI 
  UNIVERSAL SATNA 

41 CONTORL CABLES DELTON  FARIDABAD/NEW 
DELHI 

  FINOLEX PUNE 
42 POWER CABLES (LT 

CABLES) 
CCI MUMBAI 

  NICCO KOLKATA 
  UNIVERSAL SATNA 
  IACL (HVPL) NEW DELHI 
  FGI KOLKATA 
  FINOLEX PUNE 
  INDUSTRIAL CABLE RAJPURA 

43 ELECTRIC ACTUATOR ROTOK  
  AUMA  
  MARSH  

  
Notes:- 

a) All the finally selected sub vendors shall be subject to customer approval during detailed engineering 
without any delivery/ commercial implications to BHEL/ CUSTOMER. 

b) This vendor list applicable for Mechanical, electrical and C&I items. 
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LIST OF MANDATORY SPARES        TABLE-3 

 
S.no. Mandatory Spares Total Quantity 

1 Spares for Horizontal Centrifugal Pumps   
1.1 Shaft   1 No.  
1.2 Shaft Sleeve   2 Nos.  
1.3 Impeller   1 No.  
1.4 Impeller locking nut and bolt   4 Nos.  
1.5 Impeller wear ring   4 Nos.  
1.6 Casing wear ring   4 Nos.  
1.7 Oil Seal   4 Nos.  
1.8 Oil Deflector   3 Nos.  
1.9 Oil Ring   3 Nos.  
1.1 Gland Packing   400% 

1.11 Lantern Ring   3 Nos.  
1.12 Mech Seal Assembly   1 No.  

1.13 
Stationary/Carbon Packing and O" Ring 
for Mechanical Seal" 

3 Sets 

1.14 Oil Level Gauge   3 Nos.  
1.15 Coupling   2 Nos.  
1.16 Rubber Bush for Coupling  2 Nos. 
1.17 O" Rings "  2 Sets  
1.18 Suction Strainers Element   3 Nos.  
1.19 Bearing for Pump Motor   2 Sets  

2 Spares for Agitators     
2.1 Gear Box Unit Complete   1 No. 
2.2 Bearing for Gear Box Unit   1 Set 

2.3 
Coupling complete (Motor/Gear box 
and gear box/agitator) 

1 Set 

2.4 Coupling Bolts   1 Set 
2.5 Coupling shim pack (if applicable)  4 Sets 
2.6 Oil seals   4 Sets 
3 Spares for Valves    

3.1 i) Manual Diaphragm valves 
10% of total quantity used for each type and size 
with minimum no. two (2) for each type and size. 

 ii) Auto Diaphragm valves 
10% of total quantity used for each type and size 
with minimum no. two (2) for each type and size. 

 iii) Spare Diaphragm for above 
10% of total quantity used for each type and size 
with minimum no. two (2) for each type and size. 

 iv) Diaphragm 
10% of total quantity used for each type and size 
with minimum no. one (1) for each type and size. 

3.2 i) Non return valves (NRV)  2 nos. of each size & type 
 ii) Flaps for above NRV  2 nos. of each size 

3.3 
Gate/Globe/Ballvalves/plug 
valve/needle valve  

  

 i) Upto 4” 
10% of total quantity used for each type and size 
with minimum no. two (2) for each type and size. 

 ii) Above 4”  1 no. each type and size. 
 Butter fly valve     

3.4 i) Upto 4”  10% of total quantity used for each type and size 
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with minimum no. two (2) for each type and size. 
 ii) Above 4””  1 no. each type and size 

4 Spares for Air Blowers     
4.1 Impeller with shaft  1 Set  
4.2 Bearings   1 Set  
4.3 Oil seals   5 Sets 
4.4 Filter   1 Set 
5 Pneumatic Control Valve    

5.1 
Pneumatic Diaphragm for Diaphragm 
actuated valve 

2 Nos. for each type of Actuator 

5.3 Gland Packing 
1 set for each type of  
Control Valve 

5.4 Plug, Seat, Cage, Stem etc. 
1 set for each type of  
Control Valve 

5.5 Retainer Ring, Seal Ring etc. 
1 set for each type of  
Control Valve 

5.6 Gasket  2 Sets. for each type of Control Valve 

5.7 Position Transmitter complete set 
10% of total quantity used in the system for each 
type and model. 

5.8 
Control Valve E/P Positioner complete 
Set 

10% of total quantity used in the system for each 
type and model. 

5.9 
Complete Set of Solenoid Valve for 
Pneumatic type On/Off Valve 

2 Nos. for each type & ratings 

5.1 
Solenoid Coil for Pneumatic type On/Off 
Valve 

5 Nos. for each type & ratings 

5.11 
Position Limit Switch for Pneumatic type 
On/Off Valve 

10 Nos. for each type  
& ratings 

6 Electrical Items    
6.1 Driving End & Non‐Driving End Bearing  3Set for each type and rating of Motor 
6.2 Cooling Fan  2No. for each type and rating of Motor 
6.3 Motor Terminal Block  5No. for each type and rating of Motor 
6.4 Complete Set of Coupling  1Set for each Application 
7 C&I Items    
A Field Instruments     

1 
Transmitters/ Gauges/Switches etc. 
along with relevant accessories  

10% of total or at least two (whichever is higher) 
for eachtype along with accessories.  

2 
Temperature Element (RTD/Thermo‐
couple) with thermowell  

10% of each type , range and immersion length . 
Minimum 5 nos.  

3 Furnace Temperature Probe   Thermocouple 1 no.  
B PLC/ Proprietary Control System     

1 
Network cards, Communication 
Interface cards  

5% for each type or but minimum 1 no.  

2 I/O Cards (Each type)   5% for each type but minimum 1 nos.  
3 Controller Cards   2 nos.  
4 SER Cards   5% for each type or but minimum 1 no.  
5 All other Electronic Modules   5% for each type but minimum 1 no.  
6 Relays   10% of total quantity  

7 
Power Supply Modules & Power Packs 
for control system  

5% for each type and range but minimum 1 no. .  

8 
Network Items (Network switch/ LIU 
unit/ Transceiver/ FO patch cord etc.)  

10% for each type or but minimum 1 no.  
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9 MCB (Miniature case circuit breaker)   10% for each type or but minimum 1 no.  
10 Fuses   200% each type and rating  

11 
Racks for housing I/O & Processor 
Modules  

1(One) no. each type used in the system  

12 
Prefab interconnecting cables with 
connectors  

10% of total nos. used in the system or minimum 
4(four) nos. whichever is more for each type.  

13 
Network communication cable with end 
connectors  

10% but minimum 1  

14 
I/O bus cables with connectors for 
remote I/O units  

1 no. of each type & length  

15 
Fibre optic cable Converter / 
Deconverter  

1 no.  

16 Cooling Fans   10% but minimum 1  
17 Loose Connectors   5 nos. of each type  
18 Colour TFT Monitor   1 no. complete set  
19 Hard Disk Drive for the work Station   1 no. complete set  

20 
Key board , mouse / trackball with 
connecting cables and plugs  

1 no. each type.  

21 Printers Catriges   2 nos. of each type  
22 SMPS for printers   1 no. of each type/ rating  
23 SVGA cards for printers   1 no. of each type  
24 Key Board & Cursor control device   1 no. of each type  
25 Complete Set of Operators Work Station  1no. complete set  

26 Terminal Block  
10% of total nos. used in the system for each type 
and rating.  

27 Read‐Write CD/DVD   10% but minimum 1  
28 Blank CD/DVD   50 (fifty) nos.  
C Simulator     

1 

Electronic Modules (IO cards, Remote IO 
cards, communication interface cards, 
controller cards, CPU module, logic 
cards, network switches etc.)  

10% but minimum 1  

2 Relays   10% but minimum 1  

3 
Power Supply Modules & Power Packs 
for control system  

10% but minimum 1  

4 Industrial grade ethernet switches   10% but minimum 1  

5 

Any other system specific Module/Cards 
used in the system but not mentioned 
in this list  

10% of total nos. used in the system or minimum 
1(one) no. whichever is more for each type and 
model.  

6 
Network Items (Network switch/ LIU 
unit/ Transceiver/ FO patch cord etc.)  

10% but minimum 1  

7 MCB (Miniature case circuit breaker)   10% but minimum 1  
8 Fuses   200% for each type and rating  

9 
Racks for housing I/O & Processor 
Modules  

1(One) no. each type used in the system  

10 
Prefab interconnecting cables with 
connectors  

10% of total nos. used in the system or minimum 
4(four) nos. whichever is more for each type.  

11 
Network communication cable with end 
connectors  

10% but minimum 1  

12 
I/O bus cables with connectors for 
remote I/O units  

1 no. of each type & length  
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13 Cooling Fans   2 nos. for each cabinet  
14 Loose Connectors   5 nos. of each type  
15 Printers   1nos. Complete set  
16 Key Board & Cursor control device   1nos.  
17 Complete Set of Operators Work Station  1nos. complete set  
18 Colour TFT Monitor   1nos. complete set  
19 Hard Disk Drive for the work Station   1nos complete set  

20 Toner for colour Laserjet Printer  
10 (ten) nos. each colour other than black & 20nos. 
black 

21 Memory Module/ EEPROM Chip 
10% of total nos. used in the system or minimum 
4(four) nos. whichever is more. 

22 Battery for RAM Backup   2 (two) nos.  

23 Terminal Block  
10% of total nos. used in the system for each type 
and rating.  

24 Read‐Write CD/DVD   2 (two) no. complete set  
25 Blank CD/DVD   50 (fifty) nos.  

 
 
Note: Only applicable items shall be considered. Applicable items are those which are installed in the system. 
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DATA SHEET-A (FOR CW CHLORINATION WITH ABSORPTION SYSTEM) 

 
1.0 CHLORINE TON-CONTAINERS  

1.1 Number  Forty Six (46) [Sixteen (16) numbers Ton Containers will be 
connected to manifolds and other Thirty (30) numbers Ton 
Containers will be kept as storage].  

1.2 Description for each Chlorine Ton Container    

1.3 Chlorine capacity, each  Not less than 900 Kg.  

1.4 Material of construction  ASTM-A-285 Gr.C/ASTM A 515 Gr.70. 

1.5 Design pressure   19.9 Kg/cm2 (g).  

1.6 Design Temperature 650C  

1.7 Corrosion allowance  1.5 mm (minimum).  

1.8 Radiography                     100 %.  

1.9 Heat treatment   Fully stress relieved.  

1.10 Mounting                        Each Chlorine Ton-Container shall be mounted on two (2) 
numbers metallic bracket type Roller Supports. These brackets 
will be mounted on civil foundation and all necessary anchor 
bolts, inserts, nuts etc.  

1.11 Applicable Code   Design, fabrication and testing to conform to the regulations of 
Chief Controller of Explosives, Govt. of India/ Chlorine  
Institute, U.S.A.  

1.12 Accessories        

 a) Container valves    

  i  Number   One set for each Chlorine Ton-Container. 

  ii Design Standard  IS-3224 or Equivalent.  

 b) Eductor Tubes   

  i  Number   Two (2) numbers eductor pipes shall be provided for each, each 
terminating into an isolating valve.  

  ii  Purpose   One eductor tube will be used for chlorine gas withdrawal while 
the other shall deliver liquid chlorine. 

1.13 Instrumentation and Control Shall be provided as per the requirements of the Bid 
Specification.  

1.14 Changeover Module One (1) chlorine automatic changeover facility with manifolds, 
valves, instruments & fittings.  

2.0  EVAPORATORS  

2.1 Number  Four (4) numbers   

2.2 Description for each Evaporator    

2.3 Location  Indoor.  

2.4 Capacity                     Not less than 160 Kg/Hr.  

2.5 Type  Electrically heated constant temperature immersion water bath 
type.  

2.6 Material of construction   

 a) Liquid Chlorine inlet pipe  SA 106 Gr. B Seamless   

 b) Bottom flange(inlet chamber)  SA 105  

 c) Counter Flange  IS 2062 Gr.B  

 d) Flange: Outlet Chamber  IS 2062 Gr.B  

 e) Outlet Chamber Pipe  IS: 3589 2001 ERW pipe  

 f) Gas outlet pipe  SA 106 Gr. B Seamless  

 g) Top Flange (Inner Chamber)  SA 105  

 h) Gasket  Asbestos free gasket as per ISO 14001  

 i) Inner chamber pipe  SA 106 Gr. B  

 j) Super heat baffle pipe SA 106 Gr. B  
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 k) Base plate  IS 2062 Gr.B  

 l) Inlet and outlet pipe flange  SA 105  

 m) Overflow and drain piping  MS IS: 1239 Heavy (Galv)  

2.7 Corrosion Allowance 3 mm (minimum)  

2.8 Radiography                     100 %.  

2.9 Heat treatment   Fully stress-relieved.  

2.9 Accessories        
 a) Rupture Disc    

  i Number  One (1) for each Evaporator.  

  ii Type  Bellow/Diaphragm type with local facility for adjustment of set 
point.  

  iii  Size                     Suitable.  

  iv  Allowable Pressure  28 kg/cm2 (approx)  

  v Material of construction   Body – Silver coated Carbon Steel.  
  

 b) Expansion Chamber    

  i  Number  One (1) for each Evaporator complete with pipe works, unions, 
isolation valve, nuts and bolts, support brackets and all other 
accessories.  

  ii  Size                      Bidder need to specify  

  iii  Thickness   Sch 80   

  iv  Design code  ASME SEC VIII Div 1  

  v  Fluid Handled  Chlorine Gas/ Chlorine Liquid  

  vi  Design Pressure  40 Kg/cm2 (g).  

  vii  Radiography     100%  on all butt weld joints  

  viii  Hydro Test Pressure  60 Kg/cm2 (g).  

 c) Heating element.    

  i  Number/ Unit  As per manufacturer standard 

  ii  Capacity   As per manufacturer standard 

  iii  Type   Immersion type, 3-phase, 415 V, 50 Hz.  

  iv  MOC  SS 304 Coil Body MS IS: 2062 Gr. B  

 d) Pressure Relief Valve    

  i Number  One (1) for each stream.  

   ii Type  Screwed end full port.  

   iii Size                      Suitable  

   iv Vent Line  The chlorine gas vented from Pressure Relief Valve shall be led 
to a suitable point through PVC pipe.  

   v Material of construction   Body - Carbon Steel as per ASTM A 105. Diaphragm - PTFE. 
Trim - Monel.  

   vi Body Test Pressure  60 Kg/cm2.  

 e) Water Chamber   

  i  Size and thickness  As per manufacturer standard 

   ii Insulation Material Glass Wool Aluminum Sheet  

   iii  Temp of water bath 80 0 C  

   iv Fluid handled  Water   

   v Design pressure  Water   

   vi Hydro-test pressure  Water fill test  

   vii Joint efficiency  0.7 

   viii Radiography  Nil 

   ix Corrosion allowance  1.5 mm  
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 f) Electrically interlocked shut-off valve at the 
gas discharge line  from Evaporator  

Shall be provided.  

 g) Cathodic protection system    

          i     Type  One set Sacrificial type Magnesium anode rod / Unit Shall be 
provided. with Ammeter   

   ii  Purpose  Shall be provided. to protect Water Bath and outside of 
Evaporator.  

 h) One (1) number Control Cubicle    complete 
with necessary contactors, fuses, push 
buttons, indication lamps, ammeters and 
other instruments for each Evaporator   

Shall be provided. 

3.0 CHLORINE STRAINERS   
3.1 Number  Two (2) for each Chlorinator  

3.2 Description for each Strainer    

3.3 Application   To trap any liquid chlorine "Mist" and solid impurities from 
reaching the chlorinator. 

3.4 Capacity  100 % for each Chlorinator. 

3.5 Material of construction  Carbon steel SA 105 

3.6 Filter Media  Spun Fibre Glass Wool 

4.0 PRESSURE REGULATING VALVE  
4.1 Number  One (1) for each stream.  

4.2 Description for each Valve    

4.3 Type  Spring loaded silver diaphragm  

4.4 Material of construction    

 a) Body  Carbon Steel as per ASTM A 105.  

 b) Diaphragm  PTFE.  

 c) Trim  Monel.  

4.5 Size                      Suitable  

4.6 Location and mounting Gas line from evaporator to chlorinator to Subject chlorinators to 
less pressure during operation. 

4.7 Spring range   0-10 Kg/cm2.  

4.8 Flange   Ends shall be flanged and flange sealing done by lead gasket. 

4.9 
 
 
 
 

Body Test Pressure 60 Kg/cm2.  

5.0 CHLORINATORS  

5.1 Number  Four (4) numbers   

5.2 Description for each Chlorinator    

5.3 Location  Indoor.  

5.4 Capacity, Kg/hr   160 Kg/hr.  

5.5 Type   Vacuum  solution  feed  type.  Each  
Chlorinator Cabinet shall be fiberglass, self colored, resistant to 
corrosion by chlorine gas and chlorinated water solution.  

5.6 Design Standard  IS: 10553 Part 2  

5.7 Accessories        

 d) Vacuum Stabilizing valve    

 i Number   1 number  

 ii Type  Diaphragm Type  

 iii Material     

  i.  Body  PVC  

  ii.  Diaphragm  PTFE  
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  iii.  Seat  PTFE  

  iv.  Spring  Hastealloy ‘C’  

  v.  Trim & Fasteners  Monel  

 e) Flow rate valve    

 i  Number/ Unit 1 number  

 ii  Type  Manual   

 iii  Material     

  a.  Body  PVC  

  b. Plug   Silver   

  c.  Seat   PTFE  

  d.  Spring / ‘O’ ring  Hastealloy ‘C’  

 f) Pressure relief valve    

 a. Number/Unit 1 number  

 b. Type  Spring loaded type  

 c. Material    

  i.  Body  PVC  

  ii.  Loading Bolt  PVC  

  iii.  Seat  PTFE  

  iv.  Spring  Hastealloy ‘C’  

  v.  Trim & Fasteners  Monel  

  vi.  ‘O’ ring  Viton   

 g) Vacuum regulating valve  Shall be provided..  

 a. Number/Unit  1 number/ unit with each set  

 b. Type   Diaphragm type  

 c. Material    

  i.  Body  Ebonite   

  ii.  Diaphragm and seat PTFE  

  iii.  Spring Hastealloy ‘C’  

  iv.  Trim  Monel  

  v.  Fasteners  Monel  

 h) Flow rate indicator    

 i Number/Unit  1 number  

 ii Type  Rota meter  

 iii Material  Borosilicate Glass & Float: PTFE  

 i) Ejector with in-built check valve    

 a. Number/Unit 1 number/unit  

 b. Type  Fixed type  

 c. Material    

  i.  Body  CI with FRP lining inside  

  ii.  Jet & Throat  Ebonite   

  iii.  Fasteners  SS304  

  iv.  Gasket  Neoprene rubber  

 j) Porous filter at gas inlet    

 a Number  1 number  
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 6.0 

CHLORINATOR WATER SUPPLY BOOSTER PUMPS 

6.1 Number  Four (4) numbers  
6.2 Description for each Pump    
6.3 Type of Pump  Horizontal Centrifugal   
6.4 Location  Indoor.  
6.5 Fluid to be handled  Circulating Water   
6.6 Service  To supply motive water for Chlorinator.  
6.7 Duty  Continuous and to be suitable for parallel operation.  
6.8 Suction Condition  Flooded.  
6.9 Type of Pump  Horizontal Centrifugal Non Clog type  
6.10 Type of Impeller  Semi Open or Open  
6.11 Design standard  As per IS-5659 & IS-5120.  
6.12 Service temperature, in oC  60 maximum.  
6.13 Rated Capacity, m3/hr  To suit the requirement of the each  

Chlorinator.  
6.14 Permissible tolerance in rated capacity, in %  As per IS-5659 & IS-5120.  
6.15 Range of operation  20 % - 120 %.  
6.16 Suction Condition  Flooded.  
6.17 Tentative head to be developed at rated capacity  Each pump should have adequate head to meet the 

requirements of Chlorination System.   
6.18 Material of construction    
 a) Casing  CI as per IS 210 FG 260  
 b) Impeller  SS 316   
 c) Shaft  EN 8 as per BS 970  
 d) Stuffing Box and Gland  C.I.  
 e) Gland Packing   Graphite free Teflon.  
 f) Common Base plate  Fabricated Steel as per IS 2062.  
 g) Nuts and bolts  SS-316  
6.19 Type of drive  Electrical Motor  
6.20 Rated speed (RPM)  1500 (Sync.) maximum.  
6.21 Type of coupling between Pump & Motor  Flexible Spacer.  
6.22 Noise level (for complete set of Pump & Motor)  Not more than 85 db (At a distance of 1.0 m from the 

outer surface of Motor).  
6.23 Trip interlock   Provided.  
6.24 Accessories Shall be provided.    
 a) Basket Strainers    

 b Material    

  i.  Body  CS SA 105  

  ii.  Filter Media  Glass wool  

  k) Vent Piping    

 i Size  As per manufacturer standard 

            ii Pressure Standard  10 kg/sq.cm  

 iii Total length  As required   

 iv Material  PVC  

  l) Drain relief valve    

 a Number/ Unit  1 number  

  b Type  Spring loaded type  

  c Material     

  i.  Body  PVC  

  ii.  Diaphragm  PTFE  

  iii.  Spring  Hastealloy ‘C’  

   iv.  Trim & Fasteners/ ‘O’ rings Monel  

  m) Injector   Shall be provided..  

  n) Chlorine Detector  Shall be provided.  

  o) Diffuser   Shall be provided.  
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 i. Numbers   Eight (8) numbers  
 ii.Capacity   100% each.  
 iii.Location   At suction of Strainer Assembly.  
7.0 CHLORINATED WATER DIFFUSER AND MIXING SYSTEM   
7.1 Location for injection of chlorinated water  Cooling Tower Basin and other strategic points.  
7.2 Device for injection of chlorinated water  Diffusers.  
7.3 Location of diffusers   Well below minimum water level.  
7.4 Material of construction   CPVC SCH80  
7.5 Number  Require number to achieve proper mixing.  
7.6 Dimensions   To maintain 4 to 7 lpm flow at a velocity 3 to 4 m/sec  
8.0 LIFTING AND HANDLING DEVICES   
8.1 Monorail hoist    
 a) Number  One (1) numbers 
 b) Type  Electrically operated.  
 c) Duty  To handle Chlorine Ton-Container.  
 d) Safe working load  3000 kg maximum.  
 Weighting Scale   
 a) Number  One (1) numbers 
 b) Type  Platform Dial Type.  
 c) Duty  To handle Chlorine Ton-Container.  
 d) Range  0 - 3000 kg  
9.0 SAFETY AND SUPERVISORY EQUIPMENT 
9.1 Gas Mask and Oxygen Breathing equipment along 

with Breathing Apparatus   
  

 a) Number  Two (2) numbers  
 b) Capacity  One (1) hour minimum.  
 c) Accessories Shall be provided.  Full mask, full vision face pieces, flow regulating 

valves and all other accessories.  
9.2  Canister  Type  Breathing  

Apparatus   
  

 a) Number  Two (2) numbers  
 b) Type  The moisture content from exhaled air of the User 

should react with granular chemical in Breathing 
Apparatus and liberates oxygen. The released 
Oxygen should enter a breathing bag from which the 
User can inhale.  

9.3 Orthotolidine Impregnated Leak Detectors     

 a) Number  Four (4) numbers  
 Ammonia bottles     
 a) Number  Four (4) numbers  
 b) Capacity  500 ml each.  
 c) Accessories Shall be provided.  Filled up with commercial grade ammonia solution 

(26 degree Be) to detect leakage of chlorine.  
9.4  Moisture  Absorbing  Breathing  

Bottles   
  

 a) Number   One  (1)  number  for  each  Chlorine   
Ton Container.  

 b) Capacity  Two (2) 2000 ml silica gel for each bottle.  
 c) Type  The moisture absorber shall be fitted to the 

connection pipe to the Chlorine Ton Container, as 
soon as the container detached from the system. The 
breather shall absorb the moisture and allow dry air in 
the system to prevent corrosion of pipes and system.  

 d) Material of construction Glass body.  
9.5 Chlorine Residual Test Kit     
 a) Number  Two (2) numbers  
 b) Type  Colorimetric Test Comparator  
 c) Range  One 0 to 0.5 ppm in steps of 0.05 ppm and second 

0.5 to 6 ppm in steps of 0.5 ppm.  
10.0  Chlorine Leak Detector   
 a) Number  Eleven (11) numbers [Four for connected tonners, 

five for storage tonners and two at chlorinator room] 
each having two sensors. 
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 b) Type  Electronic type.  
 c) Alarm  Shall be provided. in case of leakage of  

Chlorine.  
 d) Interlock  Shall be provided.  
10.1 Emergency Kit     
 a) Number  Four (4) numbers  
 b) Accessories Shall be provided.  All accessories Shall be provided to seal off Chlorine 

Ton-Containers.  
10.2 Weather Cock     
 a) Number  One (1) number  
10.3 Safety Helmet    
 a) Number  Two (2) numbers  
10.4 Goggles    
 a) Number  Two (2) numbers  
10.5 Rubber Boots    
 a) Number  Two (2) numbers  
10.6 Gloves    
 a) Number  Two (2) numbers  
10.7 Colored Vest    
 a) Number  Two (2) numbers  
11.0 LEAKED CHLORINE ABSORPTION SYSTEM 
11.1 EXHAUST FANS  
11.2 Number  As per manufacturer standard 
11.3 Description for each Fan    
11.4 Location  Indoor.  
11.5 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked from 

Chlorine Ton Container.  
11.6 Service  To transfer Ambient Air mixed with Chlorine Gas 

leaked from Chlorine Ton Container, to suction of 
Blowers of Chlorine Absorption System.   

11.7 Duty  Intermittent.  
11.8 Type   Bifurcated type.  
11.9 Rated Capacity  As per manufacturer standard 
11.10 Head to be developed at rated capacity  As per manufacturer standard  
11.11 Material of construction  Polypropylene or FRP.  
11.12 Type of drive  Electrical Motor  
11.13 Criteria for selection of drive motor Minimum 15 % margin over BKW at rated duty point 

shall be taken and standard motor with next higher 
KW as available shall be selected. This shall in no be 
less than the maximum power required by the 
Blower.  

11.14 Rated speed (RPM) 1500 (Sync.) maximum.  
11.15 Voltage, Phase & Frequency (± % Variation)  415 V (+10%), 3 Phase, 50 HZ (+3 to –5%).  
11.16 Noise level (for complete set of Blower & Motor)  Not more than 85 db (At a distance of 1.0 m from the 

outer surface of Motor).  
11.17 Painting for complete set of Fan & Motor    
11.18 Start and stop facility provided both at local and Room Shall be provided. in conjunction with Auto  

Start Facility.  
11.19 Start interlock  Shall be provided..   

In case of leakage of Chlorine, the Atmospheric 
Ventilation Fans will stop and Exhaust Fans will take 
automatic start.   
However, the Atmospheric Ventilation Fans will be 
started and Exhaust Fans will be stopped in manual 
mode.  

11.20 Accessories Shall be provided.  Each Exhaust Fan needs Shall be provided. with 
motorized damper.   
The complete electrical wiring and interlock facility as 
mentioned above shall be provided for both Exhaust 
Fans as well as Atmosphere Ventilation Fans.  

12.0 BLOWERS OF CHLORINE ABSORPTION SYSTEM 
12.1 Number  Two (2) [One (1) number to be under operation and 

the other as standby].  
12.2 Description for each Blower    
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12.3 Location  Outdoor.  
12.4 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked from 

Chlorine Ton Container.  
12.5 Service  To transfer Ambient Air mixed with Chlorine Gas 

leaked from Chlorine Ton Container, to Chlorine 
Absorption Tower.   

12.6 Duty  Intermittent.  
12.7 Type of Blower  Centrifugal.  
12.8 Type of Impeller  Fan Blade.  
12.9 Design standard  As per manufacturer standard 
12.10 Service temperature, in 0C  60 maximum.  
12.11 Rated Capacity for each, m3/hr  Adequate for absorption of chlorine leaked from one 

(1) number completely filled Chlorine Ton Container, 
within one hour (maximum).  

12.12 Permissible tolerance in rated capacity, in %  As per IS-4894.  
12.13 Head to be developed at rated capacity  As per system requirement 
12.14 Permissible tolerance in efficiency at rated capacity, 

in %  
As per IS-4894.  

12.15 Material of construction    
  a)  Casing  Polypropylene or FRP.  
  b)  Impeller  Polypropylene or FRP.  
12.16 Location  Outdoor.  
12.17 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked from 

Chlorine Ton Container.  
12.18 Service  To transfer Ambient Air mixed with Chlorine Gas 

leaked from Chlorine Ton Container, to Chlorine 
Absorption Tower.   

12.19 Duty  Intermittent.  
12.20 Type of Blower  Centrifugal.  
12.21 Type of Impeller  Fan Blade.  
12.22 Design standard  As per manufacturer standard.  
12.23 Service temperature, in 0C  60 maximum.  
12.24 Rated Capacity for each, m3/hr  Adequate for absorption of chlorine leaked from one 

(1) number completely filled Chlorine Ton Container, 
within one hour (maximum).  

12.25 Permissible tolerance in rated capacity, in %  As per IS-4894.  
12.26 Head to be developed at rated capacity  Bidder need to specify, in order to comply with the 

requirements of Bid Specification.  
12.27 Permissible tolerance in efficiency at rated capacity, 

in %  
As per IS-4894.  

12.28 Material of construction    
  a)  Casing  Polypropylene or FRP.  
  b)  Impeller  Polypropylene or FRP.  
  c)  Shaft  EN-8 to BS-970.  
  d)  Common Base plate  Fabricated Steel as per IS 2062.  
  e)  Coupling Guard  Carbon Steel.  
  f)  Nuts and bolts  Haste Alloy -C  
12.29 Type of drive  Electrical Motor  
12.30 Criteria for selection of drive motor Minimum 15 % margin over BKW at rated duty point 

shall be taken and standard motor with next higher 
KW as available shall be selected. This shall in no be 
less than the maximum power required by the 
Blower.  

12.31 Rated speed (RPM) 1500 (Sync.) maximum.  
12.32 Voltage, Phase & Frequency (± % Variation)  415 V (+10%), 3 Phase,  50 HZ (+3 

to –5%).  
12.33 Type of coupling between Blower & Motor  Direct.  
12.34 Noise level (for complete set of Blower & Motor)  Not more than 85 db (At a distance of 1.0 m from the 

outer surface of Motor).  
12.35 Accessories Shall be provided.  Common Base Frame, Suction Filter, Suction 

Silencer, Discharge Silencer, Discharge Damper.  
13.0  CHLORINE ABSORPTION TOWER  
13.1 Numbers Shall be provided.  One (1).  
13.2 Description     
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13.3 Type  Packed Tower  
13.4 Type of fluid to be handled  20% w/w (maximum) caustic solution and chlorine 

gas.  
13.5 Rated Absorption Capacity, kg of chlorine/hr  Adequate for absorption of chlorine leaked from one 

(1) number completely filled Chlorine Ton Container 
within one hour (maximum).  

13.6 Fill   Polypropylene Raschig/Pall rings along with baffle 
plates to keep entrainment loss less than 0.1% of 
circulating liquid flow rate.  

13.7 Caustic Flow Rate, m3/hr  Adequate for absorption of chlorine leaked from one 
(1) number completely filled Chlorine Ton Container 
within one hour (maximum).  

13.8 Cl2 content at outlet of Chlorine Absorption Tower  Free residual chlorine shall not be more than 0.1 ppm. 
13.9 Design Temperature, °C 80 
13.10 Location  The absorber shall be mounted on the caustic solution 

preparation-cum recirculation tank.  
13.11 Design Code  As per manufacturer standard 
13.12 Material of Construction  FRP  
13.13 Fill   Polypropylene Raschig/Pall rings along with baffle 

plates to keep entrainment loss less than 0.1% of 
circulating liquid flow rate.  

13.14 Protection    
 a) Internal  Not required.  
 b) External  Not required.  
 Provided with accessories as follows:    
 a) Dissolving Basket  Not required.  
 b) Inlet  Shall be provided..  
 c) Outlet  Shall be provided..  
 d) Drain  Shall be provided..  
 e) Overflow  Not required.  
 f) Vent  Shall be provided..  
 g) Manhole  Shall be provided..  
 h) Rain protection   Necessary arrangement in order to prevent rain water 

entry needs Shall be provided.  
14.0  CAUSTIC SOLUTION PREPARATION-CUM-RECIRCULATION TANK            
14.1 Numbers Shall be provided.  One (1).  
14.2 Description     
14.3 Type   Vertical cylindrical with flat bottom.  
14.4 Type of fluid to be handled  20% w/w (maximum) caustic solution at operating 

temperature 80 deg C maximum. 
  

14.5 Effective capacity, in m3  Adequate for absorption of chlorine leaked from one 
(1) number completely filled Chlorine Ton Container 
plus 20% margin.  

14.6 Minimum Free Board, in mm  300.  
14.7 Design Temperature, °C  80  
14.8 Material of Construction  Carbon steel as per IS 2062 or ASTM A 515 Gr.70.  
 a) Agitator along with drive motor and other 

accessories  
Shall be provided.. All wetted parts of the agitator 
shall be of SS-316 construction  

 b) Dissolving Basket  Shall be provided.. Dissolving Basket shall be of SS-
316 construction.  

 c) Inlet  Shall be provided. 
 d) Outlet  Shall be provided. 
 e) Drain  Shall be provided. 
 f) Overflow  Shall be provided. 
 g) Vent  Shall be provided.  
 h) Manhole  Shall be provided.  
 i) Sample Collection Point  Shall be provided.  
 j) Isolation Gates   Not required.  
 k) Platform complete with handrails for operation  Shall be provided. 
 l) Staircase  Shall be provided. for access from finished ground 

level to top of Operation Platform.  
15.0  CAUSTIC SOLUTION PREPARATION-CUM- RECIRCULATION PUMPS  
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15.1 Number  Two (2) [One (1) number to be under operation and 
the other as standby].  

15.2 Description for each Pump    
15.3 Type of Pump  Horizontal Centrifugal   
15.4 Location  Outdoor.  
15.5 Fluid to be handled  20% w/w (maximum) caustic solution at  operating 

temperature 80 degree maximum  
15.6 Service  To absorb chlorine leaked from Chlorine Ton 

Containers.  
15.7 Duty  Intermittent  
15.8 Suction Condition  Flooded.  
15.9 Type of Pump  Horizontal Centrifugal Non Clog type  
15.10 Type of Impeller  Semi Open or Open  
15.11 Design standard  As per IS-5659 & IS-5120.  
15.12 Service temperature, in degree C  80 maximum.  
15.13 Rated Capacity, in m^3/hr  Suitable for absorption of chlorine leaked from one 

(1) completely filled Chlorine Ton Container, within 
one hour  
(maximum) plus 20% margin.  

15.14 Permissible tolerance in rated capacity, in %  As per IS-5659.  
15.15 Range of operation  20 % - 120 %.  
15.16 Suction Condition  Flooded.  
15.17 Tentative  head to be developed at rated capacity, 

MLC  
Each pump is to have adequate head to meet the 
requirements of Chlorine Absorption System   

15.18 Permissible tolerance in efficiency at rated capacity, 
in %  

As per IS-5659.  

15.19 Material of construction  
 a) Casing  Polypropylene   
 b) Impeller  Polypropylene   
 c) Shaft  EN-8 as per BS-970 / SS 316.  
 d) Mechanical Seal  SS-316.  
 e) Common Base plate  Fabricated Steel as per IS 2062.  
 f) Nuts and bolts  SS-316  
15.20 Type of drive  Electrical Motor  
15.21 Criteria for selection of drive motor Minimum 15 % margin over BKW at rated duty point 

shall be taken and standard motor with next higher 
KW as available shall be selected. This shall in no 
way be less than the maximum power required by 
the Pump.  

15.22 Rated speed (RPM)  1500 (Sync.) maximum.  
15.23 Voltage, Phase & Frequency (± % Variation)  415 V (+10%), 3 Phase,  50 HZ (+3 to –5%).  
15.24 Type of coupling between Pump & Motor  Flexible Spacer.  
15.25 Noise level (for complete set of Pump & Motor)  Not more than 85 db (At a distance of 1.0 m from the 

outer surface of Motor).  
15.26 Painting for complete set of Pump & Motor    
15.27 Suction Strainer along with flushing connection     Shall be provided. 
15.28 Start and stop facility provided both at local and 

Room  
Shall be provided. in conjunction with Auto Start 
Facility. 

15.29 Trip interlock  Shall be provided. 
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DATA SHEET-A (FOR RW CHLORINATION WITH ABSORPTION SYSTEM) 
 

1.0 CHLORINE TON-CONTAINERS  
1.1 Type of container  Chlorine Ton Container  
1.2 Number required  Twelve (12) [Four (4) will be connected to manifold and 

other Eight (8) will be kept in storage]  
1.3 Description for each Chlorine Ton-Container    
1.4 Chlorine capacity, each   Not less than 900 Kg.  
1.5 Material of construction   ASTM-A-285 Gr. C/ASTM A 515 Gr.70.  
1.6 Design pressure   19.9 Kg/cm2 (g).  
1.7 Design Temperature  650C  
1.8 Corrosion allowance   1.5 mm (minimum).  
1.9 Radiography                     100 %.  
1.10 Heat treatment   Fully stress-relieved.  
1.11 Mounting                        Each Chlorine Ton-Container shall be mounted on two (2) 

numbers metallic bracket type Roller Supports.  
1.12 Applicable Code   Design, fabrication and testing to conform to the regulations 

of Chief Controller of Explosives, Govt. of India/ Chlorine 
Institute, U.S.A.  

1.13 Accessories         
 a) Container valves    
 Number   One set for each Chlorine Ton-Container.  
 Design Standard  IS-3224 or Equivalent.  
 b) Eductor Tubes    
 Number   Two (2) numbers eductor pipes shall be provided for each, 

each terminating into an isolating valve.  
 Purpose   One eductor tube will be used for chlorine gas withdrawal 

while the other shall deliver liquid chlorine  
1.14 Instrumentation and Control Shall be provided as per the requirements of the Bid 

Specification.  

1.15 Changeover Module One (1) chlorine automatic changeover facility with 
manifolds, valves, instruments & fittings.  

 
2.0 

  
CHLORINE GAS STRAINERS    

2.1 Number  Two (2) for each Chlorinator [One in operation and other as 
stand-by].  

2.2 Application   To trap any liquid chlorine "Mist" and solid impurities from 
reaching the chlorinator.  

2.3 Description for each Strainer    
2.3.1 Capacity  100 % for each Chlorinator.  
2.3.2 Material of construction  Carbon steel SA 105  
2.3.3 Filter Media  Spun Fibre Glass Wool  

3.0  PRESSURE REGULATING VALVE    
3.1 Number  One (1) number for each stream  
3.2 Type  Spring loaded silver diaphragm  
3.3 Description for each Valve    
3.4 Material of construction     

3.4.1 Lower Body  EN8  
3.4.2 Upper Body  IS 210 FG0200  
3.4.3 Diaphragm  Teflon  
3.4.4 Main spring  Hastealloy Silver Plated  
3.4.5 Loading spring  Carbon Steel  
3.4.6 Valve seat  Teflon  
3.4.7 Valve plug  Silver   
3.5 Size                        
3.6 Location and mounting  Gas line from evaporator to chlorinator to subject 

chlorinators to less pressure during operation.  
3.7 Spring range   0-10 Kg/cm2.  
3.8 Flange   Ends shall be flanged and flange sealing done by lead 

gasket.  
3.9 Body Test Pressure   60 Kg/cm2.  

4.0  CHLORINATORS    
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4.1 Number  Two (2) (one working + one standby)   
4.2 Description for each Chlorinator    
4.3 Location  Indoor.  
4.4 Design Standard  IS: 10553 Part 2  
4.5 Capacity    Kg/hr  25 
4.6 Type   Vacuum  solution  feed  type.  Each  

Chlorinator Cabinet shall be fiberglass, self colored, 
resistant to corrosion by chlorine gas and chlorinated water 
solution.  

4.7 Accessories         
4.7.1 a) Vacuum Stabilizing valve    

I Number   1 number  
Ii Type  Diaphragm Type  
Iii Material     
Iv Body  PVC  
V Diaphragm  PTFE  
Vi Seat  PTFE  
Vii Spring  Hastealloy ‘C’  
viii Trim & Fasteners  Monel  

4.7.2 b)   Flow rate valve    
I  Number/ Unit  1 number  
Ii  Type  Manual   
Iii  Material     
Iv Body  PVC  
V Plug   Silver   
Vi Seat   PTFE  
vii Spring / ‘O’ ring  Viton   

4.7.3 c)  Pressure  relief valve    
I Number/Unit  1 number  
Ii Type  Spring loaded type  
Iii Material    
Iv Body  PVC  
V Loading Bolt  PVC  
Vi Seat  PTFE  
Vii Spring  Hastealloy ‘C’  
Viii Trim & Fasteners  Monel  
ix ‘O’ ring  Viton   

4.7.4 Vacuum regulating valve    
I Number/Unit  1 number/ unit with each set  
Ii Type   Diaphragm type  
Iii Material    
Iv Body  Ebonite   
V Trim  Monel  
Vi Fasteners  Monel  

4.7.5  Flow rate indicator    
I Number/Unit  1 number  
Ii Type  Rota meter  
Iii Material  Borosilicate Glass & Float: PTFE  

4.7.6 Ejector with in-built check valve    
I Number/Unit  1 number/unit  
Ii Type  Fixed type  
Iii Material    
iv Body  Ebonite  

4.7.7  Porous filter at gas inlet    
I Number  1 number  
Ii Material    
Iii  Body  Monel  
iv Filter Media  Spun Fibre Glass Wool  

4.7.8  Vent Piping    
I Size  As per system requirment 
Ii Pressure Standard  10 kg/sq.cm  
Iii Total length  As required   
iv Material  PVC  
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4.7.9  Drain relief valve    
I Number/ Unit  1 number  
Ii Type  Spring loaded type  
Iii Material     
Iv Body  PVC  
V Diaphragm  PTFE  
Vi Trim & Fasteners/ ‘O’ rings  Viton  
Vii  Injector   Shall be provided..  
Viii Chlorine Detector  Shall be provided.  
ix Diffuser   Shall be provided.  

5.0  CHLORINATOR WATER SUPPLY BOOSTER PUMPS   
5.1 Number  Two (2) [One in operation and other as stand-by].  
5.2 Description for each Pump    

5.3 Type  Horizontal Centrifugal Non Clog type  
5.4 Location  Indoor.  
5.5 Fluid to be handled  Service Water.  
5.6 Type of Impeller  Semi Open or Open  
5.7 Design standard  As per IS-5659 & IS-5120.  
5.8 Service temperature, in oC  60 maximum.  
5.9 Duty  Continuous and to be suitable for parallel operation.  
5.10 Suction Condition  Flooded.  
5.11 Range of operation  20 % - 120 %.  
5.12 Rated Capacity, m3/hr  To suit the requirement of the each Chlorinator.  
5.13 Tentative  head to be developed at rated 

capacity, MLC  
Each pump shall have adequate head to meet the 
requirements of respective Chlorination System   

5.14 Pump speed (RPM)  1500 preferred.  
5.15 Material of construction    

 a) Casing  CI as per IS 210 FG 260  
 b) Impeller  Bronze as per IS 318  
 c) Shaft  EN 8 as per BS 970  
 d)   Shaft sleeve  SS 410  
 e)   Stuffing Box and Gland  C.I.  

5.16 Gland Packing   Graphite free Teflon.  
5.17 Common Base plate  Fabricated Steel as per IS 2062.  

 h)  Nuts and bolts  SS-316  
5.18 Type of drive  Electrical Motor  
5.19 Rated speed (RPM)  1500 (Sync.) maximum.  
5.20 Voltage, Phase & Frequency (± % Variation)  415 V (+10%), Phase,  50 HZ (+3 to –

5%).  
5.21 Type of coupling between Pump & Motor  Flexible Spacer.  
5.22 Noise level (for complete set of Pump & Motor)  Not more than 85 db (At a distance of 1.5 m from the outer 

surface of Motor).  
5.23 Start and stop facility provided both at local and 

panel  
Shall be provided..  

5.24 Trip interlock    
5.25 Accessories Shall be provided.    
5.26 Basket Strainers    
5.27 Number  Two (2) numbers  
5.28 Capacity   100% each.  
5.29 Location   At suction and discharge of Strainer Assembly.  

6.0  CHLORINATED WATER DIFFUSER AND MIXING SYSTEM 

6.1 Location for injection of chlorinated water  Stilling Chamber  
6.2 Device for injection of chlorinated water  Diffusers.  
6.3 Location of diffusers   Well below (minimum 300 mm) water level.  
6.4 Material of construction   Schedule 80 CPVC  
6.5 Dimensions   To maintain 4 to 7 lpm flow at a velocity 3 to 4 m/sec  
6.6 Other accessories  All supporting arrangement for willing with inserts like “U” 

clamps.  
7.0  LIFTING AND HANDLING DEVICES     

7.1 Monorail hoist    
7.2 Number  One (1) number each of 3000 kg capacity.  
7.3 Type  Electrically operated.  
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7.4 Duty  To handle Chlorine Ton-Container.  
7.5 Accessories  Lifting bar with load indicator and Monorail.  

8.0  SAFETY AND SUPERVISORY EQUIPMENT    
i. Ammonia bottles     

 Number  Two (2) numbers  
 Capacity  500 ml each.  
 Accessories Shall be provided.  Filled up with commercial grade ammonia solution (26 deg. 

Be) to detect leakage of chlorine.  
ii. Residual Chlorine Analyzer     
 Number  Two (2) numbers  
 Type  Colorimetric Test Comparator  
 Range  One 0 to 0.5 ppm in steps of 0.05 ppm and second 0.5 to 6 

ppm in steps of 0.5 ppm.  
iii. Chlorine Leak Detector     
 Number  Four (4) numbers (One (1) for connected Chlorine Ton-

Container, two for storage tonner area and one at 
chlorinator room) each of two sensors.  

 Type  Electronic type.  
 Alarm  Shall be provided. in case of leakage of Chlorine.  
 Interlock  Shall be provided. 
iv. Emergency Kit     
 Number  Two (2) numbers  
 Breathing Apparatus  Four (4) numbers  
 Oxygen Cylinders  Four (4) numbers  
 Accessories Shall be provided.  All accessories Shall be provided to seal off Chlorine Ton-

Containers.  
v. Weather Cock     
 Number  One (1) number  
vi. Safety shower    
 a)  Number  One (1) number  

vii. Moisture  Absorbing Breathing Apparatus    
 a)  Number  One (1)  

viii. Safety Helmet    
 a) Number  Two (2) numbers  
ix. Goggles    
 a) Number  Two (2) numbers  
x. Rubber Boots    
 a) Number  Two (2) numbers  
xi. Gloves    
 a) Number  Two (2) numbers  

xii. Colored Vest    
 a) Number  Two (2) numbers  
 LEAKED CHLORINE ABSORPTION SYSTEM 

9.0  EXHAUST FANS   
9.1 Number As per system requirement. 
9.2 Description for each Fan   
9.3 Location  Indoor.  
9.4 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked from Chlorine 

Ton Container.  
9.5 Service  To transfer Ambient Air mixed with Chlorine Gas leaked 

from Chlorine Ton Container, to suction of Blowers of 
Chlorine Absorption System. 

9.6 Duty  Intermittent.  
9.7 Type  Bifurcated type.  
9.8 Rated Capacity  As per system requirement. 
9.9 Head to be developed at rated capacity As per system requirement. 
9.10 Material of construction  Polypropylene or FRP.   
9.11 Type of drive  Electrical Motor  
9.12 Rated speed (RPM)  1500 (Sync.) maximum.  
9.13 Voltage, Phase & Frequency (± %  

Variation)  
415 V (+10%), 3 Phase, 50 HZ (+3 to –
5%).  

9.14 Noise level (for complete set of Blower & Motor) Not more than 85 db (At a distance of 1.0 m from the outer 
surface of Motor).  
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9.15 Painting for complete set of Fan & Motor    
9.16 Start and stop facility provided both at local and 

panel  
Shall be provided. in conjunction with Auto Start Facility.  
  

9.17 Start interlock  Shall be provided. 
In case of leakage of Chlorine, the Atmospheric Ventilation 
Fans will stop and Exhaust Fans will take automatic start.  
However, the Atmospheric Ventilation Fans will be started 
and Exhaust Fans will be stopped in manual mode.  

9.18 Accessories Shall be provided.  Each Exhaust Fan needs Shall be provided. with motorized 
damper. The complete electrical wiring and interlock facility 
as mentioned above shall be provided for both Exhaust Fans 
as well as Atmosphere Ventilation Fans.  

9.19  BLOWERS OF CHLORINE ABSORPTION SYSTEM  

9.20 Number  Two (2) number (1W+1S) 
10.0 Description for each Blower    
10.1 Location  Outdoor.  
10.2 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked from Chlorine 

Ton Container.  
10.3 Service  To transfer Ambient Air mixed with Chlorine Gas leaked 

from Chlorine Ton Container, to Chlorine Absorption Tower.  
10.4 Duty  Intermittent.  
10.5 Type of Blower  Horizontal, rotary oil free, motor driven, preferably bifurcated 

type.  
10.6 Type of Impeller  Fan Blade.  
10.7 Design standard  As per Bid Specification.  
10.8 Service temperature, in 0C  60 maximum.  
10.9 Rated Capacity  Adequate for absorption of chlorine leaked from one (1) 

number completely filled Chlorine Ton Container, within one 
hour (maximum).  

10.10 Permissible tolerance in rated capacity, in %  As per IS-4894.  
10.11 Head to be developed at rated capacity As per system requirement. 
10.12 Permissible tolerance in efficiency at rated 

capacity, in %  
As per IS-4894.  

10.13 Material of construction    
10.14 Casing  Polypropylene or FRP.   
10.15 Impeller  Polypropylene or FRP.   
 Shaft  EN-8 to BS-970.   
 Common Base plate  Fabricated Steel as per IS 2062.   
10.16 Coupling Guard  Carbon Steel.   
10.17 Nuts and bolts  Haste Alloy C   
10.18 Type of drive  Electrical Motor  
10.19 Criteria for selection of drive motor  Minimum 15 % margin over BKW at rated duty point shall be 

taken and standard motor with next higher KW as available 
shall be selected. This shall in no be less than the maximum 
power required by the Blower.  

10.20 Rated speed (RPM)  1500 (Sync.) maximum.  
10.21 Voltage, Phase & Frequency (± %  

Variation)  
415 V (+10%), 3 Phase,  50 HZ (+3 to –
5%).  

10.22 Type of coupling between Blower & Motor  Direct.  
10.23 Noise level (for complete set of Blower & Motor) Not more than 85 db (At a distance of  1.0 m from the outer 

surface of Motor).  
10.24 Painting for complete set of Blower & Motor    
10.25 Tests and Inspection    
10.26 Material Test required for  Casing, Impeller and Shaft.  
10.27 Hydro-test  As per IS-4894.  
10.28 Dynamic Balancing Test  Shall be provided..  
 Performance Test    
 Test Code  As per IS-4894.  
 Tests to be done for determination of  Head-Capacity Curve and BHP-Capacity Curve.  
 Test to be carried out  On prototype model at rated speed.  
 Test for satisfactory operation of Blower at site  Required.  
 Start and stop facility provided both at local and 

panel  
Shall be provided. in conjunction with Auto Start Facility.  
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10.29 Start interlock  Shall be provided..  
10.30 Accessories Shall be provided.  Common Base Frame, Suction Filter, Suction Silencer, 

Discharge Silencer, Discharge Damper.  
11.0  CHLORINE ABSORPTION TOWER   

11.1 Numbers Shall be provided.  One (1).  
11.2 Description     
11.3 Type   Vertical Cylindrical Packed Absorption Tower. The 

Absorption Tower shall be mounted on the Caustic Solution 
Preparation cum Recirculation Tank  
(Described hereinafter).  

11.4 Type of fluid to be handled  20% w/w (maximum) caustic solution and chlorine gas.  
11.5 Rated Absorption Capacity, kg of chlorine/hr  Adequate for absorption of chlorine leaked from one (1) 

number completely filled Chlorine Ton Container within one 
hour (maximum).  

11.6 Caustic Flow Rate, m3/hr   Adequate for absorption of chlorine leaked from one (1) 
number completely filled Chlorine Ton Container within one 
hour (maximum).  

11.7 Cl2 content at outlet of Chlorine Absorption 
Tower  

Free residual chlorine shall not be more than 0.1 ppm.  

11.8 Size  Bidder to indicate.  
11.9 Design Pressure, Kg/cm2.g  As per system requirement. 
11.10 Design Temperature, °C  80  
11.11 Design Code  As per system requirement. 
11.12 Code for Tests and Inspections  As per system requirement. 
11.13 Material of Construction  FRP with PP lining from inside of minimum 3 mm thick or 

CPVC  
11.14 Fill   Polypropylene Raschig/Pall rings along with baffle plates to 

keep entrainment loss less than 0.1% of circulating liquid 
flow rate.  

11.15 Provided with accessories as follows:    
A Dissolving Basket  Not required.  
B Inlet  Shall be provided. 
C Outlet  Shall be provided. 
D Drain  Shall be provided.  
E Overflow  Not required.  
F Vent  Shall be provided.  
G Manhole  Shall be provided.  
H Rain protection   Necessary arrangement in order to prevent rain water entry 

needs Shall be provided.  
12.0  CAUSTIC SOLUTION PREPARATION-CUM-

RECIRCULATION TANK   
 

12.1 Numbers Shall be provided.  One (1).  
12.2 Description     
12.3 Type   Vertical cylindrical with flat bottom.  

  
12.4 Type of fluid to be handled  20% w/w (maximum) caustic solution.  

  
12.5 Effective capacity, in m3  Adequate for absorption of chlorine leaked from one (1) 

number completely filled Chlorine Ton Container +20% 
margin  

12.6 Minimum Free Board, in mm  300.  
12.7 Design Temperature, °C  80  
12.8 Material of Construction  Carbon steel as per IS 2062 or ASTM A 515 Gr.70.  
12.9 Protection    
 a)   Internal  Natural rubber [thickness - 4.5 mm in three (3) layers, shore 

hardness 60o – 70o A], suitable to withstand the design 
temperature.  

12.10 Provided with accessories as follows:    
a Dissolving Basket  Shall be provided.. Dissolving Basket shall be of SS-316 

construction. 
b Inlet  Shall be provided. 
C Outlet  Shall be provided. 
D Drain  Shall be provided.  
E Overflow  Shall be provided.  
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F Vent  Shall be provided.  
G Manhole  Shall be provided.  
H Agitator along with drive motor and other 

accessories   
Shall be provided.. Agitator shall be motor driven through 
reduction gear. All wetted parts of the agitator shall be of 
SS-316 construction.  

I Sample Collection Point  Shall be provided..  
J Isolation Gates   Not required.  
K Platform complete with handrails for operation  Shall be provided..  
L Staircase  Shall be provided. for access from finished ground level to 

top of Operation Platform.  
M Level gauge glass  One (1) number Shall be provided..  
N Instrumentation and Control   To be given as per the requirements of the Bid Specification  
13.0  CAUSTIC SOLUTION PREPARATION-CUM- RECIRCULATION PUMPS   
13.1 Number  Two (2) [One (1) number to be under operation and the other 

as standby].  
13.2 Description for each Pump    
13.3 Location  Outdoor.  
13.4 Fluid to be handled  20% w/w (maximum) caustic solution.  
13.5 Service  To absorb chlorine leaked from Chlorine Ton Containers.  
13.6 Duty  Continuous and to be suitable for parallel operation.  
13.7 Type of Pump  Horizontal Centrifugal Non Clog type  
13.8 Type of Impeller  Semi Open or Open  
13.9 Design standard  As per IS-5659 & IS-5120.  
13.10 Service temperature, in degree C  80 maximum.  
13.11 Rated Capacity, in m3/hr  To be indicated by the Bidder  
13.12 Permissible tolerance in rated capacity, in %  As per IS-5659.  
13.13 Range of operation  20 % - 120 %.  
13.14 Suction Condition  Flooded.  
13.15 Head to be developed at rated capacity  To  be  finalized  during  Detailed  

Engineering stage.  
13.16 Shut Off Head  To be suitable for stable operation at rated duty point.  
13.17 Permissible tolerance in efficiency at rated 

capacity, in %  
As per IS-5659.  

13.18 Material of construction  PP  
a Casing  SS-316.  
B Impeller  SS-316.  
C Shaft  EN-8 to BS-970.  
D Mechanical Seal  SS-316.  
E Common Base plate  Fabricated Steel as per IS 2062.  
F Nuts and bolts  SS-316  
G Type of drive  Electrical Motor  
H Rated speed (RPM)  1500 (Sync.) maximum.  
I Voltage, Phase & Frequency (± %  

Variation)  
415 V (+10%), 3 Phase, 50 HZ (+3 to –
5%).  

J Type of coupling between Pump & Motor  Flexible Spacer.  
K Noise level (for complete set of Pump & Motor)  Not more than 85 db (At a distance of 1.5 m from the outer 

surface of Motor).  
L Suction Strainer along with flushing connection   Shall be provided..  
M Start and stop facility provided both at local and 

panel  
Shall be provided. in conjunction with Auto  
Start Facility.  

n Trip interlock  Shall be provided..  
14.0 CHLORINATED WATER DIFFUSER AND MIXING SYSTEM   
14.1 Location for injection of chlorinated water  Cooling Tower Basin and other strategic points.  
14.2 Device for injection of chlorinated water  Diffusers.  
14.3 Location of diffusers   Well below minimum water level.  
14.4 Material of construction   CPVC SCH80  
14.5 Number  Require number to achieve proper mixing.  
14.6 Dimensions   To maintain 4 to 7 lpm flow at a velocity 3 to 4 m/sec  
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DATA SHEET-A (FOR PW CHLORINATION SYSTEM) 
 

1.0 CHLORINE CYLINDER  
1.1 Number Two (2). 
1.2 Description for each Chlorine Cylinder  

1.3 Capacity  Not less than 100 Kg. 
1.4 Material of construction  ASTM-A-285 Gr.C/ASTM A 515 Gr.70. 

1.5 Design Temperature 65 deg C 

1.6 Design pressure 19.9 Kg/cm2 (g). 
1.7 Corrosion allowance 1.5 mm (minimum). 
1.8 Radiography 100 % 
1.9 Heat treatment Fully stress-relieved. 

1.10 Mounting Chlorine Cylinders are handled by means 
of a special two wheel Chlorine Cylinder 
Hand Truck. 

1.11 Applicable Code Design, fabrication and testing to conform 
to the regulations of Chief Controller of 
Explosives, Govt. of India/ Chlorine   
Institute, U.S.A. 

1.12 Accessories  
 a) Cylinder Valve valves  
I      Number One set for each Chlorine Cylinder 
ii     Design Standard IS-3224 or Equivalent. 

2.0 CHLORINE GAS STRAINERS 
2.1 Number Two (2) for each Chlorinator [One in 

operation and other as stand-by]. 
2.2 Application To trap any liquid chlorine "Mist" and solid 

impurities from reaching the chlorinator. 
2.3 Description for each Strainer  
I Capacity 100 % for each Chlorinator. 
Ii Material of construction Carbon steel SA 105 
iii Filter Media Spun Fibre Glass Wool 

3.0 VALVE FOR CHLORINE GAS STRAINER 
3.1 Description for each Valve  
3.2 Type Ball as per BS 5351 
3.3 Operating Pressure 13.3 Kg/cm2 at 500C 
3.4 Design Pressure 19.9 
3.5 Service Dry Chlorine Gas 
3.6 Location For Strainer Isolation 
I Material of construction  
Ii Body ASTM A 216 Gr. WCB 
Iii Ball Monel 
Iv Stem Monel 
V Seat PTFE 
vi Code for Test and Inspection BS 6755 Pt.I 

4.0 CHLORINE GAS PIPE LINE 
A) 
 

Material of Construction PVC (sch 80) 

5.0 PRESSURE REGULATING VALVE  
A) Number One (1) for each stream. 
B) Description for each Valve  
i Material of construction  
 a) Body Carbon Steel as per ASTM A 105. 
 b) Diaphragm PTFE 

iv c) Trim Monel 
v Size  
vi Location and mounting Gas line from evaporator to chlorinator to 

subject chlorinators to less pressure during 
operation. 

vii Spring range 0-10 Kg/cm^2. 
viii Flange Ends shall be flanged and flange sealing 

done by lead gasket. 
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ix Body Test Pressure 60 Kg/cm^2. 
6.0 CHLORINATOR 
A) Number Two (2) [One in operation and other as 

stand-by]. 
B) Description for each Chlorinator  
I Location Indoor. 
Ii Design Standard IS: 10553 Part 2 
Iii Capacity 100 gm /hr. 
Iv Type Vacuum solution feed type. Each 

Chlorinator Cabinet shall be fiberglass, 
self-colored, resistant to corrosion by 
chlorine gas and chlorinated water solution. 

v Accessories  
 a) Inlet Chlorine Pressure Reducing 

Valve. 
Shall be provided.. 

 b) Chlorine Feed Rate Adjuster Shall be provided.. 
 c) Automatic pressure vacuum relief valve Shall be provided.. 
 d) Vacuum Controller  
 e) Number One (1) for each Chlorinator. 
 f) Material ABS (Acryl nitrile Butadiene Styrene) 

Plastic Chamber and Teflon diaphragm 
with inlet valve having tantalum seat and 
special alloy spring of tantalum. 

 g) Injector  
 Number One (1) for each Chlorinator. 
 Material CI (IS-210 grade) with FRP/RL inside. The 

injector shall include ebonite jet. The throat 
studs shall be SS-316 and gasket shall be 
of rubber. 

 h) Diffuser Shall be provided.. 
7.0 CHLORINATOR WATER BOOSTER PUMPS 

   A)  Number  Two (2) [One in operation and other as 
stand-by]. 

   B)  Description for each Pump    
i.  Location  Indoor.  
ii.  Fluid to be handled  Filtered Water  
iii.  Service  To supply motive water for Chlorinator.  
iv.  Duty  Intermittent and suitable for parallel 

operation  
v.  Type of Pump  Horizontal Centrifugal Non Clog type  
vi.  Type of Impeller  Semi Open or Open  
vii.  Design standard  As per IS-5659 & IS-5120.  
viii.  Service temperature, in deg. C  60 maximum.  
ix.  Rated Capacity, in m3/hr  Bidder need to specify  
x.  Permissible tolerance in rated capacity, in %  As per IS-5659 & IS-5120.  
xi.  Range of operation  20 % - 120 %.  
xii.  Suction Condition  Flooded.  
xiii.  Head to be developed at rated capacity  To suit the requirement of the each 

Chlorinator. (C should be considered as 
120 to calculate the frictional loss in pipe 
as per Hagen Williams Equation).  

xiv.  Shut Off Head  To be suitable for stable operation at rated 
duty point.  

xv.  Permissible tolerance in efficiency at rated capacity, 
in %  

As per IS-5659 & IS-5120.  

xvi.  Material of construction    
  a) Casing  CI as per IS 210 FG 260  
  b)  Impeller  Bronze as per IS 318  
  c) Shaft  EN 8 as per BS 970  
  d) Stuffing Box and  Gland  C.I.  
  
  

e) Gland Packing   Graphite free Teflon.  

  f) Common Base plate  Fabricated Steel as per IS 2062.  
  g) Nuts and bolts  SS-316  

xvii.  Type of drive  Electrical Motor  
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xviii.  Noise level (for complete set of Pump & Motor)  Not more than 85 db (At a distance of 1.0 
m from the outer surface of Motor).  

xix.  Painting for complete set of Pump & Motor  Refer painting specification. 
xx.  Tests and Inspection    

  a) Material Test required for  Casing, Impeller, Shaft and Shaft Sleeve.  
  b) Hydro-test  As per IS-5118.  
  c) Dynamic Balancing Test  Shall be provided.  

xxi.  Performance Test    
  a) Test Code  Hydraulic Institute Standard.  
  b) Tests to be done for determination of  Head-Capacity Curve, BHP-Capacity 

Curve and Efficiency-Capacity Curve and 
NPSH-Capacity Curve.  

  c) Test to be carried out  On prototype model at rated speed.  
  d) Test for satisfactory operation of pump at site  Required.  

xxii.  Instruments along with alarms, interlocks and 
accessories  

Shall be provided. as per the 
requirements of the Tender Specification 
and Drawings, enclosed with it.  

xxiii.  Accessories Shall be provided.  Two (2) numbers Suction Strainers at 
upstream of Suction Header - common for 
all the Pumps.  

xxiv.  Start and stop facility provided both at local and panel  Shall be provided. 
xxv.  Trip interlock  Shall be provided.  
xxvi.  Accessories Shall be provided.    

  a) Suction Strainers (basket type) Two (2) numbers at upstream of Suction 
Header - common for all the Pumps as 
addressed earlier. 

xxvii.  Chlorine Water Dosing  At Potable water sump  
7.0 CHLORINATED WATER DIFFUSER AND MIXING SYSTEM   
7.1 Location for injection of chlorinated water  Cooling Tower Basin and other strategic 

points.  
7.2 Device for injection of chlorinated water  Diffusers.  
7.3 Location of diffusers   Well below minimum water level.  
7.4 Material of construction   CPVC SCH80  
7.5 Number  Require number to achieve proper mixing.  
7.6 Dimensions   To maintain 4 to 7 lpm flow at a velocity 3 

to 4 m/sec  
8.0 Safety equipment 

   A)  Chlorine leak detector One number with two sensor. 
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1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

The equipment and services to be provided by bidder under this specification shall be as detailed 
here below but shall not be limited to the following: 

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 bidder without any extra charge shall provide the same. 

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

d) Electrical load requirement for CHLORINATION Plant. 

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 including GA drg, data sheet as per required format, quality plans, 
calculations, test reports, test certificates, operation and maintenance manuals, 
characteristic curves, wiring diagrams/schemes etc. shall be furnished as specified at 
contract stage. All documents shall be subject to customer / BHEL approval without any 
commercial implications to BHEL. 

h) The sub-vendor list for various electrical items is subject to BHEL/Customer approval without 
any commercial implications.

i) Motors shall meet minimum requirement of Electric motor specification. 

j) Purchaser will furnish data sheets to the vendor after award of contract. Vendor shall furnish 
filled in data sheets meeting the specification requirements. 

k) Vendor to clearly indicate equipment locations and local routing lengths in their cable listing 
furnished to BHEL. 

l) 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 Bidder shall confirm total compliance to the electrical specification without any deviation 
from the technical / quality assurance requirements stipulated. In line with this, the bidder 
as technical offer shall furnish two signed and stamped copies of the following: 
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a) A copy of this sheet “Electrical Equipment Specification for Chlorination Plant and sheet 
“Electrical Scope between BHEL and Vendor” with bidder’s signature and company 
stamp. 

b) Electrical load requirement. 

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

4.1 Electrical scope between BHEL & vendor  
4.2 Technical specification – Specification for Electric Motors/Actuators  
4.3 Datasheets & quality plan for motors. 
4.4 Load Data Format. (Annexure –II) 
4.5 BHEL Cable listing format (Annexure –III) 
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Annexure-II

NAME 
PALTE

MAX. 
CONT. 

DEMAND 
(MCR) R

U
N

N
IN

G

ST
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 20 21 22

NAME
SIGN.

VO
LT

A
G

E 
C

O
D

E*

KKS 
NO.

LOAD 
No.REMARKS

FE
ED

ER
 C

O
D

E*

EM
ER

. L
O

A
D

 (Y
)

LOCATION 
(Tag. No.)

CABLE

B
LO

C
K

 C
A

B
LE

 
D

R
G

. N
o.

CONTROL 
CODE

DATA ENTERED ON

LOAD TITLE

RATING (KW / A)

U
N

IT
 (U

)/S
TN

. (
S)

C
O

N
T.

(C
)/ 

IN
TT

.(I
)

ST
A

R
TI

N
G

 T
IM

E>
 5

 
SE

C
 (Y

)

BOARD 
NO.

Nos.

PROJECT TITLE

              2. ABBREVIATTIONS : * 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 =220V, H = 110 V, J = 48 V, K = +24V, L= -24V

                                                        : **FEEDER CODE (8) :- U = UNIDIRECTIONAL STARTER, B = BIDIRECTIONAL STARTER, S = SUPPLY FEEDER, D = SUPPLY FEEDER (CONTACTOR CONTROLLED)

DE'S SIGN. & DATE

DATA FILLED UP ONBHEL LOAD DATA
(ELECTRICAL)

JOB NO.                  

RATING & FLC 
CHECKED FROM 
MOTOR/VALVE 

APPROVED 
DATASHEET

(Y/N)

FULL 
LOAD 

CURRENT 
FLC(A)

DEPTT. /SECTION SHEET 1/2 REV. R0
SYSTEM / S

NOTES: 1. COLUMN 1  TO 14  & 20 SHALL BE FILLED  BY  THE REQUISITIONER ( ORIGINATING AGENCY); REMAINING  COLUMNS ARE TO BE FILLED UP BY PEM ( ELECTRICAL )

ORIGINATING AGENCY PEM (ELECTRICAL)
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PROJECT: 1 x 800 MW KOTHAGUDEM TPS
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PACKAGE: CHLORINATION PLANT    REV: 0 DATE: 04.03.15 
                                                                                                                                                   

S.NO DETAILS SCOPE 
SUPPLY

SCOPE E&C REMARKS

1 415V MCC BHEL BHEL 1. 415 V AC (3 Phase, 3 Wire) supply to motors, 415 V AC (3 Phase, 4 
Wire)  /240 V AC supply to other equipment etc. shall be provided by BHEL 
based on load data provided by vendor at contract stage for the  equipment 
supplied by vendor as part of contract. 
2. 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 Refer C & I portion of specification for philosophy of using junction boxes 
5 Any special type of cable like compensating, co-axial, 

prefab, MICC, fibre optical etc. 
Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used 

between PLC/ microprocessor & DCS. 
6 a) Cable trays, accessories & cable trays supporting 

system
b) 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, which shall be supplied by 
vendor.

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 Aluminium lugs for Aluminium power cables 
and heavy duty tinned copper lugs for copper power cables 
3.  Solder less crimping type heavy duty copper lugs for control cables. 

8 Conduit and conduit accessories for cabling between 
equipments 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 & lightning protection BHEL BHEL  
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. All 

motors shall be 3 Phase only. 
13 Mandatory spares Vendor - Vendor to quote as per specification. 
14 Recommended O & M spares Vendor - Not applicable for this project. 
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PACKAGE: CHLORINATION PLANT    REV: 0 DATE: 04.03.15 
S.NO DETAILS SCOPE 

SUPPLY
SCOPE E&C REMARKS

15 Any other equipment/material/service required for 
completeness of system but not specified above (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 (excluding power 
cables) 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 equipments/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. 
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.
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SPECIFICATION NO.

VOLUME II-B
SECTION   
REV. NO.  00 DATE 
SHEET       1      OF     3 
   

�

SPECIFIC TECHNICAL
REQUIREMENT�

1.  Bidder to include Field instrumentation and Field Junction Box (JB’s), in his 
scope of supply. Field instrument specification and Data Sheet are given 
elsewhere in this spec. 

2. All fields cabling for instruments/motor/pump/blower to JB is in bidder’s scope 
and details are given elsewhere in this spec. JB to PLC shall be provided by 
BHEL as free issue whereas cable schedule, cable interconnections and 
wiring diagram for the same shall be in bidders’ scope.

3. Instrument installation drawings are to be provided by bidder. All instrument 
fitting and erection hardware as per instrument installation diagram shall be in 
bidder’s scope. 

4. All manual valves at pump discharge shall be provided with Open and Close 
Limit Switches. 

5. PLC control system as defined in the enclosed specs and DATA Sheets shall 
be in bidder scope. The PLC system shall comprise of (i) PLC based local 
panel (ii) UPS Power supply (iii) Operator interface in the form of CRT, 
keyboard and OWS along with required furniture. 

6. PLC shall have the facility to synchronize its time with BHEL supplied GPS. 
Necessary Hardware (IRIG-B port) for same at PLC end to be provided by 
bidder. The cable connecting PLC and GPS shall be in BHEL scope. 

7. PLC shall be connected to DCS through serial link with OPC Compliant for 
monitoring/Control. For detailed , please refer PLC Architecture Diagram.

8. All furniture (tables, chairs etc.) required for PLC operator HMI shall be in 
bidder's scope. Chairs shall be capable of being adjusted for height and 
position of backrest. The chairs shall be mounted on five castors, shall swivel 
and shall have arm rests'. One table and chair shall be provided for each 
operator station and separate table for each printer.

9. The requirements given below are to be read in conjunction with detailed 
Technical specification enclosed. 

10. For any other cable type, the  scope  of  cable and cable type in  ‘Electrical  
scope  split  sheet’  in  Electrical  portion  of  the  specification shall be final. 

11. Every panel-mounted instrument, requiring power supply, shall be provided 
with a pair of easily replaceable glass cartridge fuses of suitable rating.  Every 
instrument shall be provided with a grounding terminal and shall be suitably 
connected to the panel grounding bus. 
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SPECIFICATION NO.

VOLUME II-B
SECTION   
REV. NO.  00 DATE 
SHEET       2      OF     3 
   

�

SPECIFIC TECHNICAL
REQUIREMENT�

12. Supplied system shall provide group alarms to be hardwired to plant DCS. 

13. Provision for separate Terminal block/wiring diagram for power and control 
blocks of control panel to be ensured. 

14. Provision for earthing of the panel to be provided by vendor. 

15. Vendor to submit GA drawing of control panel indicating layout of instruments, 
construction details, wiring diagram, class of protection for enclosure, paint 
type, paint color, thickness and material of enclosure sheet, control scheme 
during detailed engineering.

16. Layout & space requirement of panel to be specified during detailed 
engineering.

17. All  bidirectional  drives  (Motor  Operated  Valves,  MOVs)  are  integral  
starter  type.  Typical  Hook  Up  diagram of  all  types  of  drives  is attached 
for use(subject  to Customer  approval). 

18. 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 Bidders’ scope. 

19. 415 V AC (3 Phase, 3 Wire) supply shall be provided by BHEL at a single point 
as per ‘Electrical scope split sheet’ in Electrical portion of the specification. 
Further distribution to various instruments/Equipment shall be in Bidder’s 
scope. Bidder  to  include  the  necessary  power  distribution  board  in  his  
scope.  Any  power supply  other  than the  above,  if  required  for  any 
instrument/equipment  has  to  be  derived  from  the above  supply  &  all  the
necessary  hardware  for  the  same  shall  be  in  Bidder's  scope. 

20. Bidder to provide all control panels, system cabinets, termination & relay 
cabinets complete with all accessories, wiring and all mounting and erection 
hardware including junction boxes, canopies, structural steel as required. All 
instruments/drives shall be terminated on Junction Boxes/Panel in Bidder 
scope of supply. 20% Spare terminals shall be provided on Junction Boxes. 

21. Bidder to delegate/depute their person/experts as per owner/consultant 
requirements.
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SPECIFICATION NO.

VOLUME II-B
SECTION   
REV. NO.  00 DATE 
SHEET       3      OF     3 
   

�

SPECIFIC TECHNICAL
REQUIREMENT�

22.  All the furniture for OWS/ Printer required for the system shall be in bidder's 
scope of supply. 

23. The make of all the items shall be from approved sub-vendor list. 

24. The design, manufacture, inspection, testing, site calibration and installation of 
all C&I equipment and systems covered under this specification shall   conform   
to   the   latest   editions   of applicable codes   and standards eg. ANSI, ASME, 
IEEE, ISO, IEC, IGCI, AWS, NFPA, AISC, IGS, SAMA, UBC, UL, NESC, 
NEMA, ISA, DIN, VDE, IS  etc. 

25. Bidder shall provide the signal exchange, to Plant DCS in BHEL prescribed 
format to be furnished during detailed engineering. 

NOTES:

1. All equipment items shall be of latest design with proven on track record from 
reputed experienced manufacturers of specified type and range of equipment. 
The make/model of various instruments/items/systems and instrument sub-
vendor shall be subject to approval of BHEL/Customer during detailed 
engineering stage. 

2. 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. 

3. Documents of C&I System shall be submitted to end user/owner for approval 
during detail engineering. Changes, if any, shall be accommodated by the bidder 
without any price/time implication. 
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TITLE: 
TECHNICAL SPECIFICATION FOR 

CHLORINATION PLANT 
1X800 MW TSGENCO KOTHAGUDEM TPS  

STAGE –VII, PALONCHA 

  
      1.0 DESIGN   PHILOSOPHY FOR CW CHLORINATION PLANT  

 
 Gas Chlorination Plant has been designed to dose required quantity of chlorine to Cooling Water system. 

Chlorine gas shall be mixed thoroughly with the water in the ejector provided in the system. The chlorine 
solution thus obtained shall be dosed to CW forebay. System has been designed for a continuous dosing 1 
ppm & shock dosing at the rate of 5 ppm for half an hour once in 8 hrs. However, the actual dosing level shall 
be set by the operator based on residual chlorine measurement at the CW sump. 

 
1.1 CALCULATION FOR CW CHLORINATION PLANT CAPACITY  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.2 EQUIPMENT DESIGN CRITERIA 
 
 Four Nos. (3W+1S) streams of gas chlorination system have been provided. The chlorination plant shall 

consist of the following main equipments & accessories: 
  

 Chlorine ton containers,  
 Pipe manifold with accessories 
 Evaporator 
 Chlorinator 
 CW booster pumps 
 Basket Strainers 
 Chlorine gas leak detector & safety equipments 
 Chlorine gas absorption system 
 Lifting & handling devices  
 Associated piping, instrumentations & necessary controls.  

  
 
1.2.1 CHLORINE TON CONTAINER 
 

Forty Six (46) numbers Chlorine Ton Containers, each provided with isolation valves, educator tubes, two (2) 
numbers Roller Supports, safety accessories and Automatic Switch Over facility. 
 The design, fabrication and testing of ton container shall conform to the Chief Controller of Explosives, 
Government of India, Department of Explosives. Nagpur. 

CW & ACW Flow Capacity  = 92136 m3 
Chlorine dosing rate (shock)  = 5 ppm 
Total Chlorine consumption rate as per shock dose = (92136 X 5)/1000 Kg./hr 

Chlorine requirement as per shock dose = 460.68 Kg./hr 
Chlorinator selected based on shock dosing  = 4 @ 160 kg/hr (3W +1S) 
Frequency and Period of shock dosing  = 0.5 hr in 8 hrs 
Daily Chlorine requirement as per shock dose =   1.5X 460.68 Kg./hr 
 = 691 Kg/Day 
Chlorine requirement as per continuous dose  (92136 X 1)/1000 Kg/hr 
 = 92.136  Kg/hr  
Daily Chlorine requirement as per  continuous  dose = 92.136 X 22.5 = 2073 Kg/Day. 
Total Chlorine requirement = (2073 + 691) Kg/Day. 
 = 2764 Kg/Day. 
Chlorine consumption for 15 days = 41460 Kg 
Filled Chlorine tonners required (@900 Kg)  = 46 nos.  
Filled Chlorine tonners that shall be supplied (@900 Kg) = 46 nos. 
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1.2.2      PIPE MANIFOLD WITH ACCESSORIES 
 

 Four (4) numbers Chlorine Manifolds each with all accessories. Flexible connector with valved ends joining 
chlorine ton-container to the pipe manifold shall be constructed of annealed copper tubing with silver coating 
of 60 microns for internal and external surfaces. Copper tubing with suitable expansion loop shall be provided 
with silver soldered copper nipples on each end connected by ammonia type union. Alternatively, flexible 
metal hose, constructed of corrugated metal with 
moneltire braid and monel nipples may be supplied. Tubing shall be hydraulically tested to 40 Kg /Sq.cm. 

   
1.2.3 EVAPORATOR 
 

 Four (4) numbers electrically heated water bath type Chlorine Evaporators, each with all   accessories. 
 

1.2.4 CHLORINATOR 
 
 Four (4) numbers Chlorinators, each vacuum operated aqueous solution feed type complete with all 
accessories. Each Chlorinator should have the items as follows: 

                          1.0 Remote Vacuum Regulator. 
2.0 Cabinet with: 
a) Chlorine Gas Flow meter. 
b)  Differential Pressure Regulator. 
c) Flow Control Valve. 

                          3.0 Fixed throat type Remote Ejector. 
 

1.2.5 BOOSTER WATER PUMPS 
 

 Four (4) numbers Water Supply Booster Pumps each complete with electrical drive motor and all other 
accessories to supply water to the Evaporators and Chlorinators. 

 
1.2.6 BASKET STRAINERS 

 
 Eight (8) numbers (Two (2) numbers at upstream of Suction Header – each of three pumps and two (2) 
numbers for two (2) numbers the Pumps dedicated for stand-by chlorinator. 
 

1.2.7 DIFFUSER 
 
 Diffuser shall be designed to dose concentrated chlorine solution in required quantity at each dosing point. 

The material of construction of the diffuser shall be CPVC (Schedule 80). Perforated type diffuser shall be 
designed so that each hole takes a 1 to 2 gpm (4 to 7 LPM) at 3 to 4 M/sec velocity. 

 
1.2.8 HOIST MONO-RAILS 
 
 An electrically operated monorail hoist shall be provided for lifting the ton container. Lifting bar to grab the 

empty or full ton container during handling (1 No.) shall have suspension type load indicator of minimum 
capacity (Net) 3000 Kg.  

 
1.2.9 WEIGHING SCALE 
 
                Weighing scale of 3 ton capacity of platform dial type shall be provided. Weighing scale shall be suitable for 

fixing on the ground. 
 

1.2.10 OTHER MISC. ACCESSORIES 
 
 System shall also have following: 
 
 - Associated piping and valves required for the system. 
 - All necessary instruments and controls required for easy and safe operation of the system. 
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1.2.11 SAFETY & SUPERVISORY INSTRUMENT 
 
  GAS MASK & OXYGEN BREATHING EQUIPMENT 
 
 Gas mask along with breathing apparatus tank complete with full mask, full vision face pieces, air flow 

regulating valves & all accessories shall be provided. In addition to above, canister type breathing apparatus 
shall be provided in which moisture content from the wearer exhaled air react with granular chemical in 
breathing apparatus & liberates oxygen. The released oxygen enters a breathing bag from which the wearer 
can inhale.  

  
 CHLORINE DETECTOR. 
 

Refer data sheet-A 
 

 EMERGENCY KIT  
 

 Four (4) numbers with all accessories shall be provided to seal off Chlorine Ton-Containers. 
 
1.3 CHLORINE LEAK ABSORPTION SYSTEM 
 
 An automatic chlorine leak absorption system has been provided for Chlorination plant for the tonner in 

service. The chlorine leak absorption system shall absorb leaked chlorine from the hood by means of blowers 
provided at the end of the duct. In the event of leakage in chlorine ton container, the alkali recirculation pump 
and fan shall start automatically by a signal from leak detector.  The blower shall suck the leaked chlorine gas 
through FRP Hood & duct and shall direct chlorine to the absorption tower bottom.  In the absorption tower 
chlorine shall be absorbed by the circulating alkali solution. The chlorine leak absorption system shall be 
sized for absorption & neutralisation of about one ton chlorine leakage in one hour. 

 
 Minimum capacity of each caustic solution tank shall be suitable to absorb one (1) No. of completely leaked 

chlorine ton container plus 20% margin. Caustic concentration in tank shall not exceed 20% W/V. Each tank 
shall be provided with caustic charging platform with handrails & staircase, level gauges, overflow, drain with 
double valves, sampling connection, level switches, water filling connection etc. 

 The absorption system shall mainly comprise of: 
 

- Sixteen (16) numbers Full FRP hoods to enclose Chlorine Ton Containers connected to                
manifolds, each with flexible hose arrangement for connection to FRP Duct Work. 

  -Half hood shall be provided for rest of the cylinder (which are not connected).  
                          - 2 Nos. (1 working + 1 stand-by) Blowers. 
                          - Adequate number of Ventilation Fans with one (1) number additional Ventilation Fan as                

stand by, each complete with electrical drive motor and all other accessories.  
                          - One (1) no. absorption tower (FRP) with packing. 

 - One (1) no. alkali storage tank. 
 - 2x100% (1 working + 1 standby) alkali solution cum recirculation pumps. 
               -             FRP Duct Work to Absorption System with all accessories as required 
 - Interconnecting piping valves, ducts, control and instrumentation. 
 
 Capacity of each exhaust fans provided in the chlorinator room for normal circulation of fresh air shall be 

based on a complete air change requirement of chlorination room for 20 air changes per hour. Ducting work 
shall be designed based on an air velocity of 10.0 M/Sec. All the associated interlocks will be provided such 
that the system starts automatically by a signal from leak detector. 
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2.0 DESIGN   PHILOSOPHY FOR RW CHLORINATION PLANT 
 
 Gas Chlorination Plant has been designed to dose required quantity of chlorine to PT Plant Stilling Chambers. 

Chlorine gas shall be mixed thoroughly with the water in the ejector provided in the system. The chlorine 
solution thus obtained shall be dosed in both the stilling chamber. System has been designed for continuous 
dosing of chlorine at the rate of 5 ppm. However, the actual dosing level shall be set by the operator based on 
residual chlorine measurement at the Clarifier outlet. 

 
3.1 CALCULATION FOR RW CHLORINATION PLANT CAPACITY 
 

Total RW Flow  = 4440 m3/hr 

Chlorine dosing rate  (Continuous dosing) = 5 ppm 

Total Chlorine consumption rate for 
Continuous dosing 

= (4440x5)/1000 

Chlorine requirement = 22.2 Kg./hr 

Chlorinator selected  = 2 nos @ 25 Kg/Hr (1W+1S) 
Chlorine requirement as per continuous dose = 22.2x24=532.8 Kg./day 

Chlorine consumption for 15 days = 7992 kg 

Filled Chlorine tonners required (@900 Kg)  = 8.88 nos.  

Filled Chlorine tonners that shall be supplied 
(@900 Kg) 

= 12 nos. 

 
3.2 EQUIPMENT DESIGN CRITERIA 
 
 Two Nos. (1W+1S) streams of gas chlorination system have been provided.  Each stream shall consist of the 

following main equipments & accessories: 
  

*  Chlorine ton containers,  
* Pipe manifold with accessories 
* Evaporator 
* Chlorinator 
* RW booster pumps 
* Strainers 
* Chlorine gas leak detector & safety equipment 
* Chlorine gas absorption system 
* Lifting & handling devices  
* Associated piping, instrumentations & necessary controls.  

 
3.2.1 CHLORINE TON CONTAINER 
 

 Twelve (12) numbers Chlorine Ton Containers, each provided with isolation valves, educator tubes, two (2) 
numbers Roller Supports, safety accessories and Automatic Switch Over facility. 
 The design, fabrication and testing of ton container shall conform to the Chief Controller of Explosives, 
Government of India, Department of Explosives. Nagpur. 

   
3.2.2      PIPE MANIFOLD WITH ACCESSORIES 
 

 Two (2) numbers Chlorine Manifolds each with all accessories. 
     

3.2.3 CHLORINATOR 
 Two (2) numbers Chlorinators each vacuum operated aqueous solution feed type complete with all 
accessories.  
Each Chlorinator should have the items as follows: 
a) Remote Vacuum Regulator. 
b) Chlorine Gas Flow meter. 
c) Differential Pressure Regulator. 
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d) Flow Control Valve. 
               e) Fixed throat type Remote Ejector. 
 
3.2.4 BOOSTER WATER PUMPS 
 

 Two (2) numbers Chlorinator Water Supply Booster Pumps each complete with electrical drive motor and all 
other accessories. 
 

3.2.5 STRAINERS 
 

              Four (4) numbers Strainers in chlorine gas line, two (2) numbers for each of the two (2) numbers   
                        Chlorinators. 
 

3.2.6 DIFFUSER 
 
 Diffuser shall be designed to dose concentrated chlorine solution in required quantity at each dosing point. 

The material of construction of the diffuser shall be CPVC (Schedule 80). Perforated type diffuser shall be 
designed so that each hole takes a 1 to 2 gpm (4 to 7 LPM) at 3 to 4 M/sec velocity. 

 
3.2.7 HOIST MONO-RAILS 
 
 An electrically operated monorail hoist shall be provided for lifting the ton container. Lifting bar to grab the 

empty or full ton container during handling (1 No.) shall have suspension type load indicator of minimum 
capacity (Net) 3000 Kg.  

 
3.2.8 SAFETY & SUPERVISORY INSTRUMENT 
 
  GAS MASK & OXYGEN BREATHING EQUIPMENT 
 
 Gas mask along with breathing apparatus tank complete with full mask, full vision face pieces, air flow 

regulating valves & all accessories shall be provided. In addition to above, canister type breathing apparatus 
shall be provided in which moisture content from the wearer exhaled air react with granular chemical in 
breathing apparatus & liberates oxygen. The released oxygen enters a breathing bag from which the wearer 
can inhale.  

  
 EMERGENCY SHOWER 
 
 Emergency shower / eye wash room for personnel safety shall be provided.  
 
 CHLORINE DETECTOR. 
 
 Chlorine detector for audio-visual alarm for detecting chlorine leaks in the rooms. 
 
 
 EMERGENCY KIT FOR SEALING 
 

 Two (2) numbers with all accessories shall be provided to seal off Chlorine Ton-Containers. 
 
       CHLORINE LEAK ABSORPTION SYSTEM 
 
 An automatic chlorine leak absorption system has been provided for Chlorination plant for the tonner in 

service. The chlorine leak absorption system shall absorb leaked chlorine from the hood by means of blowers 
provided at the end of the duct. In the event of leakage in chlorine ton container, the alkali recirculation pump 
and fan shall start automatically by a signal from leak detector.  The blower shall suck the leaked chlorine gas 
through FRP Hood & duct and shall direct chlorine to the absorption tower bottom.  In the absorption tower 
chlorine shall be absorbed by the circulating alkali solution. The chlorine leak absorption system shall be 
sized for absorption & neutralisation of about one ton chlorine leakage in one hour. 

 Minimum capacity of each caustic solution tank shall be suitable to absorb one (1) No. of completely leaked 
chlorine ton container plus 20% margin. Caustic concentration in tank shall not exceed 20% W/V. Each tank 
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shall be provided with caustic charging platform with handrails & staircase, level gauges, overflow, drain with 
double valves, sampling connection, level switches, water filling connection etc. 

 The absorption system shall mainly comprise of: 
 
 - 4 Nos. of FRP Hood covering full portion of the tonner in service and duct. 
 - 2 Nos. (1 working + 1 stand-by) Blowers. 
  - One (1) no. absorption tower (FRP) with packing. 
 - One (1) no. alkali storage tank. 
 - 2x100% (1 working + 1 standby) alkali solution cum recirculation pumps. 

-            Adequate numbers of Ventilation Fans with one (1) number additional Ventilation Fan as   
             stand by, each complete with electrical drive motor and all other accessories 

 - Interconnecting piping valves, ducts, control and instrumentation. 
 Capacity of each exhaust fans provided in the chlorinator room for normal circulation of fresh air shall be 

based on a complete air change requirement of chlorination room for 20 air changes per hour. Ducting work 
shall be designed based on an air velocity of 10.0 M/Sec. All the associated interlocks will be provided such 
that the system starts automatically by a signal from leak detector 

 
3.2.9 OTHER MISC. ACCESSORIES 
 System shall also have following: 
 
 - Associated piping and valves required for the system. 
 - All necessary instruments and controls required for easy and safe operation of the system. 
 
4.0         PLANT POTABLE WATER CHLORINATION 

Chlorine will be dosed (1 ppm continuous) in potable water for disinfection. Residual chlorine of 0.2 ppm will 
be maintained. Potable water chlorination pumps shall be provided in filtered water pump house and dosing 
shall be done at discharge of tank filling pumps.  

 
4.1       SYSTEM DESCRIPTION 

 
There will be two (2) streams each of capacity 100 g/hr. One (1) stream will be operating and one (1) stream 
shall be standby. A chlorine dosing system shall be provided to dose concentrated chlorine solution in potable 
water pump outlet line. For this purpose, filtered water shall be taken from filtered water storage tank. Each 
stream will consist of followings:  
 

4.2        CHLORINE CYLINDER 
Two (2) no. (1w+1sb) Chlorine cylinders shall be provided. Each chlorine cylinder consists of 100 kg chlorine 
gas (approximately). 
 

4.3          CHLORINATOR 
Two (2) no. vacuum operated chlorinators shall be provided to feed the chlorine solution in potable water .The 
rate of chlorine dosing shall be set manually and shall remain constant until manually changed. The 
chlorinator shall be mounted directly on the chlorine cylinder and shall be equipped with necessary 
instrumentation for safe & reliable operation. 
Each Chlorinator should Vacuum Regulator, Chlorine Gas Flow meter, Differential Pressure Regulator, 
Manual Flow Control Valve, Fixed throat type Remote Ejector. 
 

4.4        BOOSTER WATER PUMPS 
  Two (2) no. booster pumps (2x100%) with non-return valves sufficient to produce the required vacuum in     
ejector shall be provided. Interlocks shall be provided such that booster pump will trip if the potable water pump 
trips. 

         
5.0  LAYOUT CONSIDERATION FOR CW AND RW CHLORINATION PLANT 
 
 CW chlorination plant along with safety item shall be housed in CW Treatment building near to CW forebay, 

RW chlorination plant for PT plant shall also be housed in PT plant chemical house. One number Absorption 
system separately for RW and CW Chlorination plant shall also be provided and shall be placed outside to 
the respective building in open area. PW chlorination plant shall be housed in DM plant building 
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VOLUME: V-A 

SECTION-II

TECHNICAL SPECIFICATION 
FOR

A.C. & D.C. MOTORS 

1.00.00 SCOPE

1.01.00 This section covers the general requirements of the drive motors for power 
station auxiliary equipment. 

1.02.00 Motors shall be furnished in accordance with both this general specification 
and the accompanying driven equipment specification. 

1.03.00 In case of any discrepancy, the driven equipment specification shall govern. 

2.00.00 CODES & STANDARDS

2.01.00 All motors shall conform to the latest applicable IS, IEC and CBIP Standards/ 
Publications except when otherwise stated herein or in the driven equipment 
specification.

2.02.00  Major standards, which shall be followed, are listed below other applicable 
Indian Standards for any component part even if not covered in the listed 
standards shall also be followed:  

 i) IS-325 

 ii) IS-12615 

 iii)  IEC-60034 

3.00.00 SERVICE CONDITIONS

3.01.00 The motors will be installed in hot, humid and tropical atmosphere highly 
polluted at places with coal dust and/or fly ash. 

3.02.00  Unless otherwise noted, electrical equipment/system design shall be based 
on the service conditions and auxiliary power supply given in the annexure to 
this specification. 

3.03.00  For motor installed outdoor and exposed to direct sunrays, the effect of solar 
heat shall be considered in the determination of the design ambient 
temperature.

4.00.00 TYPE AND RATING

4.01.00 A.C. Motors

4.01.01  Motors shall be general purpose, constant speed, squirrel cage, three/single 
phase, induction type. 
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4.01.02  All motors shall be rated for continuous duty. They shall also be suitable for 
long period of inactivity.  

4.01.03  LT motor & HT motor name-plate rating at 50�C shall have at least 15% 
margin  and 10% margin respectively over the input power requirement of the 
driven equipment at rated duty point unless stated otherwise in driven 
equipment specification. 

4.01.04   The motor characteristics shall match the requirements of the driven 
equipment so that adequate starting, accelerating, pull up, break down and 
full load torques are available for the intended service. 

4.01.05 Motors efficiency class shall be IE1, IE2 as per latest version of IEC-60034.  

4.02.00 D.C. Motors

4.02.01 D.C. motor provided for emergency service shall be shunt/compound wound 
type.

4.02.02 Motor shall be sized for operation with fixed resistance starter for maximum 
reliability. 

  Starter panel complete with all accessories shall be included in the scope of 
supply. 

5.00.00 PERFORMANCE

5.01.00 Running Requirements

5.01.01 Motor shall run continuously at rated output over the entire range of voltage 
and frequency variations as given in the annexure. 

5.01.02 The motor shall be capable of operating satisfactorily at full load for 5 minutes 
without injurious heating with 75% rated voltage at motor terminals. 

5.01.03  The motor shall be designed to withstand momentary overload of 60% of full 
load torque for 15 second without any damage. 

5.02.00 Starting Requirements

  Motor shall be designed for direct online starting at full voltage. Breakaway 
starting current as percentage of full load current for various motor rating shall 
not exceed the given below- 

   
  Motors up to 1500kW   -  600% subject to IS tolerance of plus 

20%. 

 Motors above 1500kW   - 450% not subject to any positive 
      tolerance. 

5.02.01 The motor shall be capable of withstanding the stresses imposed if started at 
110% rated voltage. 
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5.02.02  Motor shall start with rated load and accelerate to full speed with 80% rated 
voltage at motor terminals except mill motor. Mill motor shall start with rated 
load and accelerate to full speed at 85% of the rated voltage at the motor 
terminals.

5.02.03 a) Two hot starts in succession with motor initially at normal running 
temperature.

b) Pump motor subject to reverse rotation shall be designed to withstand 
the stresses encountered when starting with shaft rotating at 125% 
rated speed in reverse direction. 

5.02.04  The motors shall be designed to withstand 120% of rated speed for 2 minutes 
without any mechanical damage. 

5.03.00 Stress During Bus Transfer 

5.03.01  The motor may be subjected to sudden application of 150% rated voltage 
during bus transfer, due to the phase difference between the incoming 
voltage and motor residual voltage. 

5.03.02  The motor shall be designed to withstand any torsional and/or high current 
stresses, which may result, without experiencing any deterioration in the 
normal life and performance characteristics. 

5.04.00 Locked Rotor Withstand Time

5.04.01 The locked rotor withstand time under hot condition at 110% rated voltage 
shall be more than motor starting time by at least 3 seconds for motors up to 
20 seconds starting time and by 5 seconds for motor with more than 20 
seconds starting time. 

5.04.02 Starting time mentioned above is at minimum permissible voltage of 80% 
rated voltage. 

5.04.03   Hot thermal withstand curve shall have a margin of at least 10% over the full 
load current of the motor to permit relay setting utilising motor rated capacity. 

6.00.00 SPECIFIC REQUIREMENTS

6.01.00 Enclosure

6.01.01  All motor enclosures for outdoor, semi-outdoor & indoor application shall 
conform to the degree of protection IP-55 unless otherwise specified.  Motor 
for outdoor or semi-outdoor service shall be of weather-proof construction 
with canopy. 

6.01.02 For hazardous area approved type of increased safety enclosure shall be 
furnished.

6.02.00 Cooling

6.02.01 The motor shall be self ventilated type, either totally enclosed fan cooled IC 
411(TEFC), totally enclosed tube ventilated IC 511(TETV) or closed air circuit 
air- cooled IC 611(CACA).
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6.02.02  For large capacity motors not available with above type of cooling may be 
accepted with IC 81W or IC 91W, closed air circuit water cooled (CACW) 
subject to the approval of the owner. 

6.03.00 Winding and Insulation

6.03.01 All insulated winding shall be of copper. 

6.03.02 All motors shall have class F insulation but limited to class B temperature rise. 

6.03.03 Windings shall be impregnated to make them non-hygroscopic and oil 
resistant.

6.04.00 Tropical Protection

6.04.01 All motors shall have fungus protection involving special treatment of 
insulation and metal against fungus, insects and corrosion. 

6.04.02 All fittings and hardwares shall be corrosion resistant. 

6.05.00 Bearings

6.05.01  Motor shall be provided with antifriction bearings, unless sleeve bearings are 
required by the motor application. Bearings shall be rated for minimum 
service life of 40,000Hrs. 

6.05.02 Vertical shaft motors shall be provided with thrust and guide bearings. Thrust 
bearing of tilting pad type is preferred. 

6.05.03  Bearings shall be provided with seals to prevent leakage of lubricant or 
entrance of foreign matters like dirt, water etc. into the bearing area. 

6.05.04  Sleeve bearings shall be split type, ring oiled, with permanently aligned, close 
running shaft sleeves. 

6.05.05  Grease lubricated bearings shall be pre-lubricated and shall have provisions 
for in-service positive lubrication with drains to guard against over lubrication. 
LT motors 15kW and above shall be provided with external greasing 
arrangement.

6.05.06 Oiled bearing shall have an integral self cooled oil reservoir with oil ring 
inspection ports, oil sight glass with oil level marked for standstill and running 
conditions and oil fill and drain plugs. 

6.05.07 Forced lubricated or water cooled bearing shall not be used without prior 
approval of Owner. 

6.05.08 Lubricant shall not deteriorate under all service conditions. The lubricant shall 
be limited to normally available types with IOC equivalent. 

6.05.09 Bearings shall be insulated as required to prevent shaft current and resultant 
bearing damage.

6.06.00 Noise & Vibration
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6.06.01 All HT motors shall be provided with vibration pads for mounting of vibration 
detectors. Vibration monitoring devices shall be provided on DE and NDE 
side in x&y direction with remote DCS monitoring, alarm and tripping.

6.06.02 The maximum double amplitude vibrations for HT motors upto 1500 rpm shall 
be 25 microns and 15 microns upto 3000 rpm. For 415V motors, maximum 
double amplitude vibrations upto 1500 rpm shall be 40 microns and 15 
microns upto 3000 rpm.  

6.06.03 The noise level shall not exceed 85db (A) at 1.5 meters from the motor. 

6.07.00 Motor Terminal Box

6.07.01 Motor terminal box shall be detachable type and located in accordance with 
Indian Standards clearing the motor base- plate/ foundation 

6.07.02 Terminal box shall be capable of being turned 360 Deg. in steps of 180 Deg. 
for HT motors and 90 Deg. for LT motors unless otherwise approved.

6.07.03 The terminal box shall be split type with removable cover with access to 
connections and shall have the same degree of protection as motor. 

6.07.04 The terminal box shall have sufficient space inside for termination/connection 
of XLPE insulated armoured aluminium cables. 

6.07.05 Terminals shall be stud or lead wire type, substantially constructed and 
thoroughly insulated from the frame. 

6.07.06 The terminals shall be clearly identified by phase markings, with 
corresponding direction of rotation marked on the non-driving end of the 
motor.

6.07.07 The terminal box shall be capable of withstanding maximum system fault 
current for a duration of 0.25 sec. 

6.07.08 For 11000V and 3300V motor, the terminal box shall be phase-segregated 
type. The neutral leads shall be brought out in a separate terminal box (not 
necessarily phase segregated type) with shorting links for star connection. 

6.07.09 Motor terminal box shall be furnished with suitable cable lugs and double 
compression brass glands to match with cable used.  

6.07.10 The gland plate for single core cable shall be non-magnetic type. 

6.07.11 Minimum clearances to be provided between phase to phase and phase to 
earth shall be as under- 

 Voltage Rating of Motor  Minimum Ph-Ph & Ph-Earth clearance 

 0.415 kV   : 25 mm 

 3.3 kV    : 65 mm 
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Note: In case it is not possible to maintain these clearances, the live parts 
shall be totally insulated from earth and other Phases. Adequate clearances 
shall be provided for cable connections.  

6.08.00 Grounding

6.08.01 The frame of each motor shall be provided with two separate and distinct 
grounding pads complete with tapped hole, GI bolts and washer. 

6.08.02 The grounding connection shall be suitable for accommodation of ground 
conductors as follows:  

Rating     Conductor Size 

 Above   Up to

 -------   5.5 kW  : 8 SWG GI Wires. 

5.5 kW   22 kW  : 25mm X 4mm GS Flat. 

23 kW   55 kW  : 40mm X 6mm GS Flat. 

56kW   174kW  : 50mm X 8mm GS Flat. 

175kW   ABOVE : 75mm X 10mm GS Flat. 

6.08.03 The cable terminal box shall have a separate grounding pad. 

6.09.00 Minimum Cable Size for LT & HT Motors shall as be as follows- 

a) For 415V, 3-Ph, LT Motors- 

Rating    : Cable Size 

 Above   Up to

 -------   5.5 kW  : 1R X 3C X 6 Sq.mm 
5.5 kW   11 kW  : 1R X 3C X 10 Sq.mm 
11 kW   22 kW  : 1R X 3C X 35 Sq.mm 
22 kW   37.5 kW : 1R X 3C X 70 Sq.mm. 

37.5kW   55 kW  : 1R X 3C X 150 Sq.mm 
55 kW   75 kW  : 1R X 3C X 300 Sq.mm 
75 kW   110kW  : 2R X 3C X 150 Sq.mm 
110 kW  175kW  : 2R X 3C X 300 Sq.mm 

b) For 3.3kV & 11kV, 3-Ph, HT Motors- 

Rating    : Cable Size 
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175 kW  1000 kW : 1R X 3C X 240 Sq.mm 
1000 kW  2000 kW : 2R X 3C X 240 Sq.mm 
2000 kW  4500 kW : 2R X 3C X 300 Sq.mm 
4501 kW  10,000 kW : 9R X 1C X 1000 Sq.mm. 

Note: During detail engineering if higher cable size is required same shall be 
provided. 

6.10.00 Rating Plate

  In addition to the minimum information required by IS, the following 
information shall be shown on motor rating plate : 

  a) Temperature rise in Deg.C under rated condition and method of 
measurement. 

b) Degree of protection. 

c) Bearing identification no. and recommended lubricant. 

d) Location of insulated bearings. 

7.00.00 ACCESSORIES

7.01.00 General

  Accessories shall be furnished, as listed below, or if otherwise required by 
driven equipment specification or application. 

7.02.00 Space Heater

7.02.01  Motor of rating 30 kW and above shall be provided with space heaters, 
suitably located for easy removal or replacement. 

7.02.02 The space heater shall be rated 240 V, 1 Phase, 50Hz and sized to maintain 
the motor internal temperature above dew point when the motor is idle. 

7.02.03 Minimum Cable Size for space heater shall be as listed- 

i) For LT motors: 2.5 sq.mm, 2-Core copper cable complying with IS-
1554(Part-1).

ii) For HT motors: 6 sq.mm, 2 Core aluminium cable complying with IS- 
1554(Part-1).

7.03.00 Temperature Detectors

7.03.01 All 11000V and 3300V motors shall be provided with twelve (12) nos. simplex 
type winding temperature detectors, four (4) nos. per phase. 
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7.03.02   11000V and 3300V motor bearing shall be provided with duplex type 
temperature detectors. 

7.03.03 The temperature detector mentioned above shall be resistance type, 3 wire, 
platinum wound, 100 Ohms at 0�C.

7.03.04 Leads of all simplex type motor winding RTDS and motor bearing RTDS shall 
be wired up to respective switchgear metering & protection compartment. 
From which one set of RTDS will be connected to numerical protection relay 
and another set shall be kept free for DDCMIS connectivity. 

7.03.05 0.5 sq.mm annealed tinned copper conductor complying with IS-1554(Part-1). 
shall be used for RTD/BTD wiring. 

7.04.00 Indicator/Switch

7.04.01 Dial type local indicator with alarm contacts shall be provided for the 
following:

 a) 11000 V and 3300V motor bearing temperature. 

  b) Hot and cold air temperature of the closed air circuit for CACA and 
CACW motor. 

7.04.02  Flow switches shall be provided for monitoring cooling water flow of CACW 
motor and oil flow of forced lubrication bearing, if used. CACW motor shall be 
provided with water leakage detector with remote alarm and tripping. 

7.04.03 Alarm switch contact rating shall be minimum 2.0 A at 220V D.C. and 10A at 
240V A.C. 

7.05.00 Current Transformer for Differential Protection

7.05.01 Motor 1000 kW and above shall be provided with three differential current 
transformers mounted over the neutral leads within the enclosure. 

7.05.02 The arrangement shall be such as to permit easy access for C.T. testing and 
replacement. Current transformer characteristics shall match Owner's 
requirements to be intimated later. 

7.06.00 Accessory Terminal Box

7.06.01  All accessory equipment such as space heater, temperature detector, current 
transformers etc., shall be wired to and terminated in terminal boxes, 
separate from and independent of motor (power) terminal box. 

7.06.02  Accessory terminal box shall be complete with double compression brass 
glands and pressure type terminals to suit owner’s cable connections. 

7.07.00 Drain Plug

  Motor shall have drain plugs so located that they will drain the water, resulting 
from the condensation or other causes from all pockets of the motor casing. 
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7.08.00 Lifting Provisions

  Motor weighing 25 Kg. or more shall be provided with eyebolt or other 
adequate provision of lifting. 

7.09.00 Dowel Pins

  The motor shall be designed to permit easy access for drilling holes through 
motor feet or mounting flange for installation of dowel pins after assembling 
the motor and driven equipment. 

7.10.00 Painting

  For paint shade finish, refer Section-X of Volume: II-A : Lead Specification. 

8.00.00 TESTS

Routine and Type Tests are to be conducted in presence of customer’s 
representative as per IS:325 and in addition,any special test called for in the 
driven equipment specification shall be performed and required copies of test 
certificates are to be furnished for approval. In addition, following tests shall 
have to be carried out on the motors in presence of OWNER’s representative 
on 3.3kV/11kV motors. 

a. Impulse test by 1.2 / 50 micro sec. On sample coil of Stator winding 
insulation as type test as per  IEC-60034, part -15 test voltages as 
under : 

 Voltage rating of motor  Impulse Test Voltage 
   3.3 kV    18 kV peak 
   11 kV    49 kV peak 

b. Tan delta, charging current and dielectric loss measurements on each 
phase of motor stator winding as routine test. 

c. Polarization Index Test as per IS: 7816 as routine test 

d. Test for suitability of IPW– 55(Weather proof) as per IS 4691 as type 
test. Type test certificate for first numeral shall be acceptable in lieu to 
test, provided the test motor is identical to motor being supplied.  
Second numeral test shall be carried out on one motor of each type 
and rating. 

e. Fault Withstand Test for main terminal box as type test. Type test 
certificate shall be acceptable, if the test is conducted on exactly 
identical terminal box. 

f. Test for noise level as routine test. 

g. Test for vibration as routine test. 

PL. REFER PAINTING SCHEDULE OF MECHANICAL SPECIFICATION
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h. Tan delta measurement on coils. 

i. Surge withstand test for inter turn insulation. 

j. Test to diagnose rotor bar failure during manufacture. 

k. Over speed test as routine test. 

l. Temperature rise test.  

Temperature rise under normal condition above ambient temperature shall be 
limited to- 

Specified Design Thermometer Method  Resistance Method 
Ambient temperature 

  50 deg.C    60 deg.C   70 deg.C 

  45 deg.C    65 deg.C   75 deg.C 

  40 deg.C    70 deg.C   80 deg.C 

Tests indicated at (h), (i), (j) shall be carried out during manufacture of the 
coils and shall be furnished for verification. 

9.00.00 DRAWINGS, DATA & MANUALS

9.01.00 Drawings, Data & Manuals shall be submitted in triplicate with the bid and in 
quantities and procedures as specified in General Conditions of Contract 
and/or elsewhere in the specification for approval and subsequent distribution 
after the issue of 'Letter of Intent'. 

9.02.00 To be Submitted with the bid 

 a) List of the motors 

 b) Individual motor data sheet as per format of the proposal data sheets. 

 c) Scheme & write-up on forced lubrication system, if any 

 d) Type test report 

9.03.00 To be submitted for Owner / Purchaser’s Approval and Distribution
   
  All relevant drawings and data pertaining to the equipment like GTP, GA 

drawing, foundation plan, QAP, etc. shall be submitted by the Bidder for 
approval of Owner/Owner’s consultant. Also refer clause no. 1.19.02(u) of 
Section-I of Volume – V-A: Technical Specifications for Electrical Equipment 
& Accessories. 
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ANNEXURE-A

DESIGN DATA 

1.0 AUXILIARY POWER SUPPLY 

 Supply   Description  Consumer 

 L.V. Supply (i) 415V, 3Ø, 3W, 50 Hz  Motors above 0.2kW 
    Effectively earthed  upto less than 175kW.

     
    Fault level 50 kA symm. 
    for 1 sec. 
    
   (ii) 240V AC/415V AC  Motors upto 0.2kW. 

    240V, 1Ø, 2W, 50 Hz  Lighting, Space heat- 
    effectively earthed  ing , A.C supply for Contr- 
       ol & protective devices. 

 D.C. Supply  220V, 2W, unearthed  D.C. alarm, control 
       & protective devices 
    Fault level 25* kA. 
    for 1 sec. 

* Indicative only, the actual value will be decided by the Bidder, after substantiating the  
 same by calculation. 

2.0  RANGE OF VARIATION 

  A.C. Supply : 

 Voltage     :  ± 10%  
 Frequency    :  +3% to -5%.  
 Combined Volt + frequency  :  10% (absolute sum)    
          
 During starting of large motor, the voltage may drop to 80% of the rated voltage for a 

period of 60 seconds. All electrical equipment while running shall successfully ride 
over such period without affecting system performance. 

 D.C. Supply : 

 Voltage            :          187 to 242 

THIS DOCUMENT IS PART OF PE-TS-410-174-A001

Page 92 of 240



  SPEC NO: PE-TS-410-174-A001 

  VOLUME:  II-B 

  SECTION: D 

    REV NO: 00 DATE:  

   

 

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

   

TITLE: 
TECHNICAL SPECIFICATION FOR 

CHLORINATION PLANT 
1X800 MW TSGENCO KOTHAGUDEM TPS  

STAGE –VII, PALONCHA 

 
 
 
 
 
 
 
 
 
 
 
 

DATA SHEET C– MOTORS 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 93 of 240



������
�
�

����	�
�


�����
��������
�
�

�������������������
�������������������
��������������������������������
�����������
�
	��������������
���������������
�
�������������1�������������7�

��������	��
��� �
�
��������������������
�

�
��	��

�
� � �
������������������ ������������������ �������
���� � �
�

�������	�� �
� �
�������	��� � �

1. Manufacturer & Country of origin.
(Shall be as per approved QA make) 

2. Equipment driven by motor   

3. Motor type   

4. Quantity  

��� 
��������
���	��	������
���� � �

1. Frame size
   
2. Type of duty 
    
3. Type of enclosure /Method of

cooling/Degree of protection 

4. Applicable standard to which
motor generally conforms 

5. Efficiency class as per IS 12615   

6. (a) Whether motor is flame proof   Yes/No  

(b) If yes, the gas group to which  
 it conforms as per  IS:2148   

7. Type of mounting   

8. Direction of rotation as viewed
from DE END�

�
9. Standard continuous rating at  
 40 deg.C. ambient temp. as per  
 Indian Standard (KW)  

10. Derated rating for specified normal  
 condition  i.e. 50 deg. C ambient  
 temperature (KW) 

11. Maximum continuous load demand  
 of driven equipment in KW  
   
12. Rated Voltage (volts)   

13. Permissible variation of :   
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 a.  Voltage (Volts)   

 b.  Frequency (Hz)   

 c.  Combined voltage and   
  frequency  
   
14. Rated speed at rated voltage  
 and frequency(RPM) 
   
15. At rated Voltage and frequency:   

 a.  Full load current       

 b.  No load current   

16. Power Factor at   

 a.  100% load   

 b.  NO load   

 c.  Starting.   

17. Efficiency at rated voltage  
 and frequrecy,    

 a. 100% load   

 b.  75% load  

 c.  50% load   

18. Starting current (amps) at   

 a.  100 % voltage   

 b.  85% voltage   

 c.  80% voltage  

19. Minimum permissible  
 starting Voltage (Volts)   

20. Starting time with minimum  
 permissible voltage    

 a.  Without driven  
  equipment coupled   

 b.  With driven equipment  
  coupled  
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21. Safe stall time with 100%  
 and 110% of rated voltage   

  a.  From hot condition   
   
 b.  From cold condition  

22. Torques :     

 a.  Starting torque at  
  min. permissible  
  voltage(kg-mtr.)   

 b.  Pull up torque at   
  rated voltage.   

 c.  Pull out torque   

 d.  Min  accelerating  
  torque (kg.m) available   

 e. Rated torque (kg.m)  
   
23. Stator winding resistance per  
 phase (ohms at 20 Deg.C.)   

24. GD2 value of motors  

25. No of permissible successive  
 starts when motor is  in  
 hot condition   

26. Locked Rotor KVA Input    

27. Locked Rotor KVA/KW  
   
28. Vibration limit :Velocity (mm/s) 
   
29. Noise level limit (dBA)  

��������	��������� �����	��� � �

1. Stator winding insulation   

a.  Class & Type 
   

b. Winding Insulation Process     

c.  Tropicalised (Yes/No) 
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 d.  Temperature rise over specified  
  maximum ambient  temperature  
  of 50 deg C 

 e.  Method of temperature  
  measurement 
   
 f.   Stator winding connection 
   
2. Main Terminal Box � �

 a.  Type   

 b.  Location (viewed from  
  NDE side)   

 c.  Entry of cables(bottom/side)   

 d.  Recommended cable size 
  (To be matched with cable  
  size envisaged by owner)   

 e.  Fault level (MVA), Fault  
  level duration (sec)   

 f.  Cable glands & lugs details  
  (shall be suitable for power cable)   

3. Type of DE/NDE Bearing   

4. Motor Paint shade  

5. Weight of   

 a.   Motor stator (KG)   

 b.   Motor Rotor (KG)   
   
 c.   Total weight (KG)  


�� ��� �!"�#$$%��!&�%���
� � �
1. Space Heaters  (Applicable

for 30 KW & above motor)
(Nos./Power in watts/supply

 voltage) 

� �
2. Terminal Box for Space
 Heater (Yes/No)   

3. Speed switch (Yes/No) 
No of contacts  and contact
ratings of speed switch   
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4. Insulation of bearing (Yes/No)   

5. Noise reducer(Yes/No)   

6. Grounding pads   
       
 i)  No and  size on  
  motor body   
   
     ii)  Nos on terminal Box   

7. Vibration pads   
      
 i)  Nos and  size    
      
 ii)  Location   

8. Any other fitments  

��� ��� �!"�$'&(%���
� � �
1. Torque speed characteristic

of the motor  

2. Thermal withstand characteristic   

3. Starting. current Vs. Time   

4. Starting. current Vs speed   

5. P.F. and Effi. Vs Load   
�
��� �))� �!*#+�
# #� !�,%�"�++%)��
� "!&�%#$-�&# �*.�!"��
���! !&   

1. Rated armature voltage (Volt)   

2. Rated field excitation (Amp)   

3. Permissible % variation in voltage   

4. Minimum Permissible Starting
 voltage (volt)   

5. At rated voltage  

i) Full load Armature  
  current.(Amp) 

ii) Full load Field  
  current (Amp) 
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 iii) No load Armature  
  current (Amp)   

6. Full load Field current (Amp)  

7. No load Aramature current (Amp) 
   
8. Minimum permissible field  
 current(Amp) to avoid  
 overspeeding at   

 i) Maximum permissible voltage   

 ii) Rated voltage  

 iii) Minimum Permissible Voltage   

9. Resistance (indicative  
 Values) in ohm   

 i) Armature winding 
  (Arm + IP + Series)  
  at 25 deg.C   

 ii) Field Winding at 25 deg. C   

10. Inductance (indicative values)   

 i) Armature winding   

 ii) Field winding  

11. Value of trimmer resistance (ohm)  
 to be connected in series with   
 the shunt field to obtain rated   
 speed at   

 i) 220 V DC   

 ii) 250 V DC   

 iii) 187 V  DC   

12. Value of the external resistance (ohm) 
 required to be connected in series with  
 armature during starting only   

13. Technical data sheet for external  
 resistance box    

14. GA drawing of motor   

15. Starting time calculation   
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16. Starter resistance design calculation   

17.               Electrical connection diagram of motor 
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CUSTOMER  : PROJECT 1X800MW KOTHAGUDEM

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, TYPE 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 : 

2
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CUSTOMER  : PROJECT 1X800MW KOTHAGUDEM
               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, TYPE 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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CABLE SCHEDULE FORMAT ANNEXURE III

UNITCABLENO FROM TO PURPOSE CABLE SCOPE (BHEL PEM/ VENDOR) REMARKS CABLESIZE PATHCABLENO TENTATIVE CABLE LENGTH
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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 23 February 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 23 February 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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(GENERAL TECHNICAL REQUIREMENT FOR C&I) 
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A OPERATION, CONTROL PHILOSOPHY & INSTRUMENTATION 

 
CW CHLORINATION 
 
The operation of the Circulating Water Chlorination System shall be semi-automatic through the same PLC 
based control system with LCD screen based Graphic User Interface (GUI) located in Control Room inside 
C.W. Treatment Building. 
Each manifold shall have pressure switch which shall be interlocked with a pneumatic auto changeover 
redundant pressure transmitter’s valve. The pressure switch shall immediately send a signal to the Auto 
Changeover Valve for change in direction of flow when the chlorine pressure at operating manifold falls below 
the set point. This is to ensure uninterrupted flow of chlorine to the 
system. Annunciation signal shall be provided need to specify that the tonner under service is empty and has 
to be replaced. 
Expansion chamber shall have a pressure switch to provide High Alarm signal in the PLC when the pressure 
at the inlet of the Evaporator exceeds the set point value. 
The solenoid valve at water inlet line of Evaporator shall open/close with reference to low/high water level in 
Evaporator. The auto shut-off valve will get closed when the temperature of chlorine gas reaches below the 
set point value or the discharge pressure of the Booster Pumps reaches below the set point set point value. 
The ‘Vacuum Switch Low’ will give signal to PLC If the system fails to create vacuum. At the same time the 
‘Pressure Switch Low’ provided at the discharge of Booster Pumps will give signal to PLC to close the auto 
shut-off as addressed above. In the event of chlorine leakage, the Chlorine Leak Detector shall provide alarm 
and activate the Caustic Circulation Pump (pre selected via PLC). After preset time delay the Blower (pre 
selected via PLC) will start automatically and the process of neutralization shall be set into operation. 
Dampers of blowers and valves of Caustic Circulation Pump shall be kept open. Reading of residual chlorine 
shall be indicated in Chlorination System PLC to control dosing rate of CW chlorination stream. 
 
Ton Container Storage Area and Chlorination Room will be properly ventilated by continuously running 
ventilation fans. When Blowers of Absorption System come into operation through detection of dangerous 
level of chlorine leakage, the normal ventilation fans should stop and the same will again restart when 
Blowers stop. 
 
ON/OFF/TRIP status of all pumps, blowers, agitators and drive motors as required, ammeters for drive motors 
wherever required shall be displayed in PLC display unit (GUI). 
 
All drive motors shall be provided with arrangement of local starting and stopping. Local starting shall be 
possible through remote/local selection key in Operating Station or in MCC. Tripping of drive motors locally 
shall be permissible irrespective of position of remote/local selector switch. Provision for locking the local stop 
push buttons after tripping the motor from local push 
button shall be there. All drive motors shall be connected to PLC and the functions described above shall be 
performed in PLC. 
Tripping of different motors, level alarms etc. shall also be annunciated. 
 
 
RW CHLORINATION 

 
 The operation of RW chlorination system shall be semi-automatic and envisaged through the River Water 

Pre-Treatment plant PLC. 
Each manifold shall have pressure switch which shall be interlocked with a pneumatic auto changeover valve. 
The pressure switch shall immediately send a signal to the Auto Changeover Valve for change in direction of 
flow when the chlorine pressure at operating manifold falls below the set point. This is to ensure uninterrupted 
flow of chlorine to the system. Annunciation signal shall be provided need to specify that the tonner under 
service is empty and has to be replaced. 
The auto shut-off valve will get closed when the temperature of chlorine gas reaches below the set point 
value or the discharge pressure of the Booster Pumps reaches below the set point set point value. The 
‘Vacuum Switch Low’ will give signal to PLC if the system fails to create vacuum. At the same time the 
‘Pressure Switch Low’ provided at the discharge of Booster Pumps will give signal to PLC to close the auto 
shut-off as addressed above. 
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In the event of chlorine leakage, the Chlorine Leak Detector shall provide alarm and activate the Caustic 
Circulation Pump (pre-selected via PLC). After preset time delay the Blower (pre-selected via PLC) will start 
automatically and the process of neutralization shall be set into operation. Dampers of blowers and valves of 
Caustic Circulation Pump shall be kept open. 
Ton Container Storage Area and Chlorination Room will be properly ventilated by continuously running 
ventilation fans. When Blowers of Absorption System come into operation through detection of dangerous 
level of chlorine leakage, the normal ventilation fans should stop and the same will again restart when 
Blowers stop.  
ON/OFF/TRIP status of all pumps, blowers, agitators and drive motors as required, ammeters for drive motors 
wherever required shall be displayed in PLC workstation. 
All drive motors shall be provided with arrangement of local starting and stopping. Local starting shall be 
possible through remote/local selection key in Operating Station or in MCC. Tripping of drive motors locally 
shall be permissible irrespective of position of remote/local selector switch. Provision for locking the local stop 
push buttons after tripping the motor from local push 
button shall be provided. All drive motors shall be connected to PLC and the functions described above shall 
be performed in PLC. Tripping of different motors, level alarms etc. shall also be annunciated.  
 
 
PW CHLORINATION 
 
The operation of PW chlorination system shall be semi-automatic and envisaged through the DM Plant PLC. 
The ‘Vacuum Switch Low’ will give signal to PLC If the system fails to create vacuum. At the same time the 
‘Pressure Switch Low’ provided at the discharge of Booster Pumps will give signal to PLC to close the auto 
shut-off as addressed above. 
 
All drive motors shall be provided with arrangement of local starting and stopping. Local starting shall be 
possible through remote/local selection key in Operating Station or in MCC. Tripping of drive motors locally 
shall be permissible irrespective of position of remote/local selector switch. Provision for locking the local stop 
push buttons after tripping the motor from local push button shall be there. All drive motors, valves etc shall 
be connected to PLC and the functions described above shall be performed in PLC. 
Tripping of different motors, level alarms etc. shall also be annunciated. 
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FIELD INSTRUMENT DATA SHEET WITH CHECK LIST 
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(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

1.00.00 SPECIFICATION FOR ELECTRONIC TRANSMITTERS 
 

1.01.00 PRESSURE TRANSMITTER 

1.  Working Principle : Smart (HART Compatible) 
 

2.  Type : Microprocessor based, 2 – Wire 
 

3.  Output Signal : 4-20 mA DC along with superimposed 
digital signal 
 

4.  Measuring Element : Capsule / Diaphragm 
 

5.  Element material : SS-316 (Stainless Steel) or better 
 

6.  Static Pressure : 150 % of maximum span continuously, 
without affecting the calibration 
 

7.  Turn-down ratio : 100: 1 
 

8.  Span and Zero : Continuous, tamper proof, remote as 
well locally adjustable with zero 
elevation and suppression by 100% of 
span 
 

9.  Enclosure Class : IP-65 (Explosion proof for NEC 
Class-1, Division 1 area) 
 

10. Output Indicator : LCD (Integral indicator of 5 digit 
display) 
 

11. Nameplate : Tag number, service engraved in SS 
tag plate 
 

12. Body : SS 
 

13. Operating Voltage : 24V DC 
 

14. Load : 600 Ohms (min.) at 24 Volts D.C. 
 

15. Ambient Temperature : 0 - 50 OC 
 

16. Performance: 
 

:  

 i.  Accuracy  � 0.075% of Span or better 
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 ii.  Repeatability  � 0.05% of Span or better   
 

17. Sealing/Isolation : Extended diaphragm (Silicon oil/ 
Flurolub filled ) with 5 meters SS 
armoured capillary for 
corrosive/viscous/solid bearing or 
slurry type fluid applications 
 

18. Accessories : a. Universal mounting bracket 
suitable for 2” pipe mounting 
 

   b. High tensile carbon steel U- 
bolts 
 

   c. Siphon for steam and hot water 
services 
 

   d. ½” NPT 2-valve stainless steel 
manifold, constructed from 
SS316 bar stock 
 

   e. Companion flange with nuts, 
bolts and gaskets 
 

   f.  ½” NPT cable gland 
 

   g. Handheld calibrator 
 

19. Adjustment/Calibration/ 
Maintenance 

: From handheld calibrator/ HART  
management system 
 

Notes: For primary air/ secondary air/ flue gas applications, DP type 
transmitters shall be provided for pressure measurement. 
LVDT type is not acceptable. 

 
1.02.00 DIFFERENTIAL PRESSURE TRANSMITTER / FLOW TRANSMITTER 

1.  Working Principle : Smart (HART Compatible) 
 

2.  Type : Microprocessor based, 2 – Wire 
 

3.  Output Signal : 4-20 mA DC along with superimposed 
digital signal 
 

4.  Measuring Element : Capsule / Diaphragm 
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5.  Element material : SS-316 (Stainless Steel) or better 

 
6.  Static Pressure : 150 % of maximum span continuously, 

without affecting the calibration 
 

7.  Turn-down ratio : 100: 1 
 

8.  Span and Zero : Continuous, tamper proof, remote as 
well locally adjustable with zero 
elevation and suppression by 100% of 
span 
 

9.  Enclosure Class : IP-65 (Explosion proof for NEC 
Class-1, Division 1 area) 
 

10. Output Indicator : LCD (Integral indicator of 5 digit 
display) 
 

11. Nameplate : Tag number, service engraved in SS 
tag plate 
 

12. Body : SS 
 

13. Operating Voltage : 24V DC 
 

14. Load : 600 Ohms (min.) at 24 Volts D.C. 
 

15. Ambient Temperature : 0 - 50 OC 
 

16. Performance: 
 

  

 i.  Accuracy : � 0.075% of Span or better 
 

 ii.  Repeatability : � 0.05% of Span or better   
 

17. Sealing/Isolation : Extended diaphragm (Silicon oil/ 
Flurolub filled ) with 5 meters SS 
armoured capillary for 
corrosive/viscous/solid bearing or 
slurry type fluid applications 
 

18. Accessories : a. Universal mounting bracket 
suitable for 2” pipe mounting 
 

   b. High tensile carbon steel U- 
bolts 
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   c. Siphon for steam and hot water 

services 
 

   d. ½” NPT 5-valve stainless steel 
manifold, constructed from 
SS316 bar stock 
 

   e. Companion flange with nuts, 
bolts and gaskets 
 

   f.  ½” NPT cable gland 
 

   g. Handheld calibrator 
 

19. Adjustment/Calibration/ 
Maintenance 

: From handheld calibrator/ HART  
management system 

 
1.03.00 Displacer Type Level Transmitters 

1.  Type : Smart (HART Compatible) 
 

2.  Stages of operation : Continuous 
 

3.  Material  :  
 

4.  i. Displacer  SS-316 
 

5.  ii. Suspension wire  SS-316 
 

6.  iii. Torque tube 
housing 

 SS 

7.  iv. Torque tube  Inconel 
 

8.  v. Displacer 
chamber 

 SS 
 

9.  vi. Transmitter 
Housing 

 SS 
 

10. Operating Voltage : 24 V DC 
 

11. Transmission : Microprocessor based, 2-wire 
 

12. Output Signal : 4-20 mA DC along with superimposed 
digital signal 
 

13. Static / overload : Maximum static pressure without 
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pressure permanent deformation or loss of 
accuracy 
 

14. Turn-down ratio : 10 : 1 or better 
 

15. Zero & Span : Continuous, tamper proof, remote as 
well locally adjustable with zero 
elevation and suppression by 100% of 
span 
 

16. Enclosure Class : IP-65 
 

17. Output Indicator : LCD type (Integral indicator of 5 digit 
display) 
 

18. Nameplate : Tag number and Service engraved in 
stainless steel tag plate 
 

19. Ambient Temperature : 0 - 50 OC 
 

20. Load Impedance : 600 Ohms at 24 Volts (minimum) 
 

21. Process Connection : 2” Flanged 
 

22. Performance - 
Accuracy 

: +_ 0.075 % of span or better 
 

23. Accessories : a)  Counter Flange, nuts, bolts, 
gaskets etc 
 

   b)  Weights for 5 point calibration 
of instruments 
 

   c)  Vent and drain plugs 
 

   d)  ½” NPT Glands 
 

   e)  Handheld calibrator 
 

24. Preferred Features : a)  Test plug connection and 
cutout terminals physically 
separated from other 
electronics 
 

   b)  Electronic Damping facility 
(adjustable) 
 

25. Adjustment/Calibration/ 
Maintenance 

: From handheld calibrator/ HART  
management system 
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26. Applications : During detail engineering on Owner’s 

approval 
 
1.04.00 MASS FLOW METER 

1.04.01 SENSOR 

1.  Measuring Principle : Coriolis Mass flow 
 

2.  Primary Element : Flow Tube of 316SS or better 
 

3.  Heating Arrangement : Integral 
 

4.  Temperature Control : For heavy fuel oil application 
 

5.  Process Connection : Flanged of rating as per process 
requirement 
 

6.  Drain : Self-draining facility 
 

7.  Enclosure : Stainless steel 
 

8.  Accessories : Counter flanges, Mounting nuts, bolts, 
gaskets etc. 

 
1.04.02 TRANSMITTER 

1.  Measured quantities : Mass Flow rate, Total Mass Flow, 
Density  
 

2.  Input Signal Processing : Smart (HART compatible)  
 

3.  Display : LCD 
 

4.  Output : 2 nos. isolated output of 4-20mA DC 
selectable from four measured 
quantities 
 

5.  Load : < 750 ohms 
 

6.  Power supply : 240V AC, 50 Hz 
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