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SECTION – 1 
 

1.0 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 5X800 MW TSGENCO YADADRI, DAMERACHERLA. 

 
1.2 The contractor shall be responsible for providing all material, equipment & 

services, which are required to fulfill 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 
chlorination plant. 

 
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, 
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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 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 ROS 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  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. 
 

 
 
 
 
 
 
 
 
 
 



 SPECIFICATION FOR 
GAS CHLORINATION 

                               SYSTEM 
 

 

SPEC.NO.ROS: 6185 
 

REV.: 00 

 

Page 6 of 93 

 

SECTION – 2 
 

 PROJECT INFORMATION 
 

 
1 Name of the Project  Yadadri Thermal Power Station 

2 Station Capacity  5x800 MW (Coal Based) 

3 Owner Telangana State Power Generation 
Corporation Limited (TSGENCO) 

4 Site Location Site is located 7 km from the NH5. 
Veerlapalem Village, Dameracherla Mandal, 
Nalgonda District, Telangana State 

5 Latitude 16º 40’19” N 

6 Longitude 79º 35’ 18” E 

7 Nearest Town  30km Miryalaguda and 170 KM from 
Hyderabad by road. 

8 Nearest railway Station 12km Damercherla 

9 Nearest Airport 130 km Vijayawada 
170 km Hyderabad 

10 Site Conditions   

 Elevation above MSL 91 m 

 Temperature –Minimum 10ºC during Winter 

 - Maximum 47ºC during Summer 

 - Design Ambient 50ºC  

 - Ambient 
(performance) 

38ºC 

 Relative Humidity for design / 
efficiency 

48 – 84 % 

 Annual Rainfall - Average 753 mm 

 - Maximum  1043 mm 

 - Lowest 383  

 Mean Wind Speed  8 kmph 

 Wind Pressure  As per the latest revision of IS 875/1987 

 Seismic Co-efficient Zone –III, as per IS 1893 (Part-IV) 

11 Source of water Source of water is Krishna River near 
Madachelu area which is about 1 km  ie on 
upstream side of confluence point of 
Tungapahad Vagu and Krishna River. Water 
will be pumped through pipe line (of length 7 
km) from this point to the project site.  

12 Source of Coal The boiler is designed for pulverised coal 
either 100% imported or 50% imported & 
50% indigenous coal. 
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SECTION -3 
 

1.0     SCOPE OF SUPPLY 
 

The Chlorination Plant and associated accessories shall conform to the technical 
specification. 
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 & C&I (Section-9) for respective 
scopes. 

 
1.1 SCOPE OF SUPPLY FOR CW CHLORINATION & ABSORPTION SYSTEM 

 
1) Entire CW Chlorination and Absorption system as per P&ID (2-WT-040-

00262 for Unit 1 & 2, 2-WT-040-00263 for Unit 3, 4&5) and Data Sheets 
for gas chlorination. 
 

2) Two set of chlorination plant envisaged for 5 units. One set for two units 
(Unit #1 & 2) and second set for remaining three Units (Unit # 3, 4 & 5). 

 
3) Complete Supply of 90 numbers filled chlorine ton container (each of 900 

Kg capacity, approx.) for CW Chlorination plant (Unit 1 & 2) & supply of 
135 numbers filled chlorine ton container (each of 900 Kg capacity 
approx.) for unit 3, 4&5 with accessories like isolation valves, educator 
tubes, two numbers Roller supports, safety accessories with automatic 
switch over facility, valve hood etc. 

 
4) Five (4W+1S) number of chlorinators (each of not less than 225 kg/hr 

capacity), each vacuum operated aqueous solution feed type complete 
with all accessories for Unit 1 & 2), Seven (6W+1S) number of chlorinators 
(each of not less than 225 kg/hr capacity), each vacuum operated 
aqueous solution feed type complete with all accessories for Unit 3, 4 & 
5). Each Chlorinator will have following accessories : 

 
4a) Remote Vacuum Regulator 
4b) Cabinet with: 
4c) Chlorine Gas Flow meter 
4d) Differential Pressure Regulator 
4e) Flow Control Valve 
4f) Fixed Throat Type Remote Ejector 
 
5) Strainers in chlorine gas line, two (2) numbers for each of the chlorinators. 

 
6) Five (4W+1S) numbers of evaporators (each of not less than 225 kg/hr 

capacity), each complete with all accessories for Unit 1 & 2. Seven 
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(6W+1S) numbers of evaporators (each of not less than 225 kg/hr 
capacity), complete with all accessories for Unit 3, 4 & 5. 
 

7) Five (4W+1S) numbers Water Booster Pumps each complete with 
electrical drive motor & all other accessories to supply water to the 
Evaporators & Chlorinators for Unit 1 & 2, & Seven (6W+1S) numbers 
Water supply booster pumps each complete with electrical drive motor & 
all other accessories to supply water to the Evaporators & Chlorinators for 
Unit 3, 4 & 5. 

 
8) Each Water Supply Booster Pump shall have minimum 2 Nos. of basket 

strainer at the suction side with all accessories. 
 

9) Adequate numbers of Chlorinated Water Diffusers required for CW 
Forebay & Pump Pit of Unit 1 & 2 & Unit 3,4&5 respectively.Chlorinated 
Water Diffusers will  have optimized number of holes of appropriate size to 
ensure thorough mixing. The diffusers will have a Flanged Connection to 
provide easy dismantling for maintenance. The diffusers can be 
vertical/horizontal subjected to availability of space & customer 
requirement. 

 
10) Equipment & Accessories for C.W. Chlorine Absorption system: 2 set of 

leak absorption system shall be provided for the CW chlorination plant. 
One set for (Unit 1 & 2) and second set for (Unit 3, 4, &5). The following 
items shall be provided : 

 
10a) Ninety (90) numbers of FRP hoods to enclose Chlorine Ton Containers 

connected to the manifolds for 2 Units (Unit 1 & 2). One Hundred Thirty 
Five (135) numbers of FRP hoods to enclose Chlorine Ton Containers 
connected to the manifolds for 3 Units (Unit 3, 4 & 5) each with flexible 
hose arrangement for connection to FRP Duct Work. 

 
10b) 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 for each leak absorption system. 

 
10c) FRP Duct Work to Absorption System with all accessories as required. 
 
10d) Two (2) numbers Blowers, each complete with electrical drive motor and 

all other accessories for each leak absorption system. 
 
10e) One (1) number Chlorine Absorption Tower complete with all accessories 

for each leak absorption system. 
 
10f) One (1) number Caustic Solution preparation cum Recirculation Tank, 

complete with agitator as well as its drive motor & all other accessories for 
each leak absorption system. 
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10g) Two (2) numbers Caustic Solution Preparation cum Recirculation Pumps, 

each complete with electrical drive motor and all other accessories for 
each leak absorption system. 

 
10h) Two (2) sets of Safety & Supervisory Equipment & instruments for each 

CW Gas Chlorination System of Unit 1&2  & Unit 3,4 & 5 respectively.   
 
11) One (1) number electrically operated mono rail hoist of 3.0 Ton capacity 

complete with all accessories for each CW chlorination plant of Unit 1&2 & 
Unit 3,4 &5 respectively . Lifting bar to grab the empty or full ton container 
during handling (1 No.) shall have suspension type load indicator. 
 

12) One (1) number weighing scale of 3.0 Ton capacity complete with all 
accessories for each CW chlorination plant of Unit 1&2 & Unit 3,4 &5 
respectively. Weighing scale shall be suitable for fixing on the ground 
 

1.2 SCOPE OF SUPPLY FOR RAW WATER CHLORINATION & ABSORPTION 
SYSTEM 

 
13) Entire Raw Water Chlorination and Absorption system as per P&ID (3-WT-

040-00843) and Data Sheets for gas chlorination. 
 

14) One set of Raw Water chlorination plant envisaged for 5 units (Unit #1, 2, 
3, 4 & 5). 
 

15) Complete supply of 20 numbers filled chlorine ton container (each of 900 
Kg capacity, approx.) for Raw Water Chlorination plant with accessories 
like isolation valves, educator tubes, two numbers Roller supports, safety 
accessories with automatic switch over facility, valve hood etc. 

 
16) Two (1W+1S) number of chlorinators (each of not less than 60 kg/hr 

capacity), each vacuum operated aqueous solution feed type complete 
with all accessories. Each Chlorinator will have following accessories : 

 
16a) Remote Vacuum Regulator 
16b) Cabinet with: 
16c) Chlorine Gas Flow meter 
16d) Differential Pressure Regulator 
16e) Flow Control Valve 
16f) Fixed Throat Type Remote Ejector 

 
17) Strainers in chlorine gas line, two (2) numbers for each of the chlorinators. 

 
18) Two (1W+1S) number of evaporators (each of not less than 60 kg/hr 

capacity), each with one (1) expansion chamber complete with all 
accessories. 
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19) Two (1W+1S) numbers Water Supply Booster Pumps each complete with 
electrical drive motor & all other accessories.  

 
20) Two (1W+1S) Basket Strainers for Booster Pumps, each with all 

accessories. 
 

21) Adequate numbers of Chlorinated Water Diffusers with each diffuser 
having optimized number of holes of appropriate size to ensure thorough 
mixing. The diffusers will have a Flanged Connection to provide easy 
dismantling for maintenance. The diffusers can be vertical/horizontal 
subjected to availability of space & customer requirement. 

 
22) Equipment & Accessories for Raw Water Chlorine Absorption system: 1 

set of leak absorption system shall be provided for the Raw Water 
Chlorination plant. The following items shall be provided. 

 
22a) Twenty (20) numbers of FRP hoods to enclose Chlorine Ton Containers 

connected to the manifolds, each with flexible hose arrangement for 
connection to FRP Duct Work. 

 
22b) 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. 

 
22c) FRP Duct Work to Absorption System with all accessories as required. 
 
22d) Two (2) numbers Blowers, each complete with electrical drive motor and 

all other accessories for leak absorption system. 
 
22e) One (1) number Chlorine Absorption Tower complete with all accessories 

for leak absorption system. 
 
22f) One (1) number Caustic Solution preparation cum Recirculation Tank, 

complete with agitator as well as its drive motor & all other accessories for 
leak absorption system. 

 
22g) Two (2) numbers Caustic Solution Preparation cum Recirculation Pumps, 

each complete with electrical drive motor and all other accessories for leak 
absorption system. 

 
21h) Two (2) sets of Safety & Supervisory Equipment & instruments as per 

requirements. 
 
23) One (1) number electrically operated mono rail hoist of 3.0 Ton capacity 

complete with all accessories for chlorination plant. Lifting bar to grab the 
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empty or full ton container during handling (1 No.) shall have suspension 
type load indicator. 

 
24) One (1) number weighing scale of 3.0 Ton capacity complete with all 

accessories for RW chlorination plant. Weighing scale shall be suitable for 
fixing on the ground 
 

 
1.3 SCOPE OF SUPPLY FOR POTABLE WATER CHLORINATION & ABSORPTION 

SYSTEM  
 

25) Entire Potable Water Chlorination and Absorption system as per P&ID (3-
WT-040-00844) and Data Sheets for gas chlorination. 
 

26) Complete Supply of 2 numbers filled chlorine gas cylinder (Cylinder 
Mounted Chlorinator each of 100 Kg capacity, approx.) for Raw Water 
Chlorination plant with accessories like isolation valves, educator tubes, 
two numbers Roller supports, safety accessories with automatic switch 
over facility, valve hood etc. 

 
27) Two (2) number of chlorinators (each of not less than 50 gm/hr capacity), 

each vacuum operated aqueous solution feed type complete with all 
accessories. The rate of chlorine dosing shall be set manually & shall 
remain constant until manually changed. The chlorinator shall be mounted 
directly on the chlorine cylinder & shall be equipped with necessary 
instrumentation for safe & reliable operation. Each Chlorinator will have 
following accessories : 

 
27a) Remote Vacuum Regulator 
27b) Cabinet with: 
27c) Chlorine Gas Flow meter 
27d) Differential Pressure Regulator 
27e) Flow Control Valve 
27f) Fixed Throat Type Remote Ejector 

 
 

28) Two (2) Chlorine Gas strainers & Accessories for each Chlorinator. 
 

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

 
30) Adequate numbers of Chlorinated Water Diffusers with each diffuser 

having optimized number of holes of appropriate size to ensure thorough 
mixing. The diffusers should have a Flanged Connection to provide easy 
dismantling. The diffusers can be vertical/horizontal subjected to 
availability of space & customer requirement. 
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29) Two (2) sets of Safety & Supervisory Equipment & instruments as per 
requirements. 

 
31) One (1) number weighing scale of 200 Kg capacity complete with all 

accessories for PW chlorination plant. Weighing scale shall be suitable for 
fixing on the ground 

32) Adequate number of Leak Detectors (each detector with two sensors) to 
be provided to ensure proper safety of the system. 

 
33) One (1) number of Residual Chlorine Analyzer. 

 
1.4 GENREAL REQUIREMENTS FOR ALL THE THREE CHLORINATION 

SYSTEMS (RW, PW & CW) 

 
34) Chlorine manifold consisting of straight lengths of pipe, fittings, isolation 

valves, automatic shut-off valves, and 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. 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. 
 

35) Electrically heated water bath type Chlorine Evaporators, each with all 
accessories will be provided for each stream wherever applicable. 

 
36) All piping as required and upto the dosing point as Shown in respective 

Tender P&ID’s. 
 

37) Ejectors/Injectors as per Data Sheets of respective CW, RW & PW 
chlorination systems. 

 
38)      Electrical motor with accessories as per system requirement. 

 
39) Chlorine water diffuser and Mixing system (injection quill) as mentioned in 

Data Sheets and as shown in P&ID. 
 

40) Instrumentation as per respective system P&ID’s (minimum) and system 
requirement. 

 
41) Online Residual chlorine analyzer -4 nos (1 for Unit 1&2 of CW, 1 for Unit 

3,4&5, 1 for RW and 1 for PW). 
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42) Chlorine gas duct as per Data Sheets of respective CW, RW & PW 

chlorination systems. 
 

43) All tanks complete with inlet and outlet connections, all fittings and 
appurtenances etc. as specified and as required. 

 
44) All necessary valves and fittings for the installations with the actuators 

necessary for their remote operation.  
 

45) Individual PLC based control panel for CW Chlorination Plant and 
absorption   system for Unit 1& 2     &    Unit 3, 4&5. 

 
46)      Exhaust fans and ventilation system as required. 

 
47) Electrical scope shall be as per “Electrical scope between BHEL and 

Vendor”. 
48) All necessary drains, vents and sampling points, with valves, as specified 

and as required. 
 
49) Hangers and supports as per the requirement. 

 
50)      Wrapping/coating for underground piping. 

 
51)      Start-up and commissioning spares as required. 

 
52) All special tools necessary for proper maintenance or adjustment of the 

equipment packed in permanent box. 
 

53)      All necessary flanges and counter flanges to interconnect the pipes. 
 

54) Finish paints for touch up painting of equipment’s after erection at site in 
sealed container. 

 
55) Initial charge of all lubricant & grease and first fill of chlorine and all 

chemical including initial fill of caustic. 
 

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

 
57) 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. 
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2.0 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. 

 

  3.0 CIVIL SCOPE 
 

            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 equipment’s being supplied under this 
specification shall be done by bidders. 

 
  4.0 TERMINAL POINT 
 

a. Inlet motive water line: For CW Unit 1 & 2: CW Pump discharge to Booster 
Pump Suction consider 25m (refer enclosed Plot plan), For CW Unit 3, 4 & 
5: CW Pump discharge to Booster Pump Suction consider 25m (refer 
enclosed Plot plan), For RW consider 800 meter piping distance from PT 
plant inlet line & 50m from Service Water Line. For PW consider 50 meter 
piping distance from potable water pump discharge DM Plant.  
 

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. 
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d. Dosing point- For CW  of Unit 1 &2 the dosing point refer Key Plan 
(consider 500 meter piping distance minimum), for CW  of Unit 3,4 & 5 the 
dosing point refer Key Plan (consider 500 meter piping distance minimum), 
for RW consider 1000 meter piping distance minimum( dosing needs to be 
carried out at individual stilling chambers(5 Nos.)), for PW consider 50 
meter piping distance.  

 
e. All drains: To be terminated at Common drain. 
 
f. The CW Chlorination System will be housed in the CW treatment building 

of Unit 1 &2.  
 

g. The CW Chlorination System will be housed in the CW treatment building 
of Unit 3, 4&5. 

 
h. The Raw Water Chlorination System will be housed in the Chemical House   

of PT Plant. The RW Chlorination System will be controlled through PT 
Plant PLC 

 
i. The Potable Water Chlorination System will be housed in the DM Plant. 

The PW Chlorination System will be controlled through DM Plant PLC. 
 
 Note: Bidder to note that the pipe length indicated in the specification may 
vary by +/- 10 % for which no extra claim shall be applicable.  
 

 5.0    EXCLUSIONS 
 

a)  Service air, upto the terminal point. 
b) Air-conditioning and fire fighting facilities. However, bidder to furnish the 

requirement of same after award of contract.  
c) Drinking water and service water. 
d) All Civil works at site including Acid/Alkali resistant tiling. 
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. 
g) The PLC for RW Chlorination is excluded from the bidder scope. 
h) The PLC for PW Chlorination is excluded from the bidder scope. 

 

 6.0   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. 
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b) Approved sub vendor list is enclosed elsewhere of this specification. 
However, any additional sub-vendor shall be subject to BHEL and 
Customer approval. 

 

 7.0 DESIGN/CONSTRUCTION 
 

In addition to the requirements of Section-2 the following shall also be complied 
under scope of this specification:  
 
The P&ID is enclosed herein in this section for bidder’s compliance. 
 
The material of construction specified in Data Sheets are the 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. 
 

 8.0 DRAWING DOCUMENTS 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 equipment’s, 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. 
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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) 
 

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

 

 Technical Offer (Quantity of Chemicals, Dosage Rate, Calculations, Pump 
Capacity etc. 

 Deviation/clarification, if any, in the BHEL format only (Annexure – 1). 

 Unpriced Schedule duly filled. 

 Electrical load data format (filled). 

 Documents in support of meeting the Qualification Requirement. 

 Valve Schedule 

 Pipe Schedule 
 
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 drgs/doc submission 
through web based Document Management System. Bidder would be provided 
access to the DMS for drgs/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. 
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10.0 DESIGN WATER ANALYSIS FOR CW CHLORINATION 
 

 

S.No. CONSTITUENTS  As  CONTENT  

1.  Calcium  CaCO3 76.9   ppm  

2.  Magnesium  CaCO3 59.5   ppm  

3.  Sodium  CaCO3 148.2 ppm  

4.  Potassium  CaCO3 2.5     ppm  

5.  Iron in Soln.  Fe 0.7     ppm  

6.  Hydrogen (FMA)  CaCO3 0.0     ppm  

7.  Strontium (Sr) CaCO3 0.0     ppm 

8.  Barium CaCO3 4.6     ppm 

9.  Ammonia (NH4) NH4 0.0     ppm 

    

 TOTAL CATIONS (Except 
Fe) 

CaCO3 291.7 ppm  

    

10.  Bicarbonate  CaCO3 116    ppm  

11.  Sulphate  CaCO3 82.9   ppm  

12.  Chloride  CaCO3 82.6   ppm  

13.  Nitrate  CaCO3 7        ppm  

14.  Phosphate  CaCO3 0.6     ppm  

15.  Fluoride  CaCO3 2.6     ppm  

    

 TOTAL ANIONS  CaCO3 291.7 ppm  

    

16.  Boron B 0.52   ppm 

17.  Reactive Silica  SiO2 14      ppm  

18.  Colloidal Silica SiO2 2.9     ppm 

19.  Total Silica SiO2 16.9   ppm 

20.  Nitrites NO2 1.8     ppm 

21.  Total Hardness CaCO3 109.7 ppm 

22.  Total Suspended Solid   15      ppm  

23.  Total Dissolved Solids  411    ppm 

24.  Conductivity at 25°C   610    µS/cm  

25.  pH value at 25°C  - 8.3 

26.  Turbidity   15      NTU  

27.  TOC  8.9     ppm 

28.  BOD3 at 27°C  12      ppm 

29.  COD  40      ppm 

30.  Dissolved Oxygen  6.3     ppm 

31.  Oil & Grease  <1      ppm 

 

NOTE:  THE CYCLE OF CONCENTRAION FOR CW CHLORINATION IS 6.5. 
SYSTEM TO BE DESIGNED CONSIDERING THE SAME. 
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11.0 DESIGN WATER ANALYSIS FOR RW CHLORINATION 
 

 

S.No. CONSTITUENTS  As  CONTENT  

1.  Calcium  CaCO3 50      ppm  

2.  Magnesium  CaCO3 59.5   ppm  

3.  Sodium  CaCO3 148.2 ppm  

4.  Potassium  CaCO3 2.5     ppm  

5.  Iron in Soln.  Fe 1.4     ppm  

6.  Hydrogen (FMA)  CaCO3 0.0     ppm  

7.  Strontium (Sr) CaCO3 0.0     ppm 

8.  Barium CaCO3 4.6     ppm 

9.  Ammonia (NH4) NH4 0.0     ppm 

    

 TOTAL CATIONS (Except 
Fe) 

CaCO3 264.8 ppm  

    

10.  Bicarbonate  CaCO3 131    ppm  

11.  Carbonate  CaCO3 2        ppm  

12.  CO2 CaCO3 1.9     ppm 

13.  Sulphate  CaCO3 60.4   ppm  

14.  Chloride  CaCO3 59.3   ppm  

15.  Nitrate  CaCO3 7        ppm  

16.  Phosphate  CaCO3 0.6     ppm  

17.  Fluoride  CaCO3 2.6     ppm  

    

 TOTAL ANIONS  CaCO3 264.8 ppm  

    

18.  Boron B 0.52   ppm 

19.  Reactive Silica  SiO2 14      ppm  

20.  Colloidal Silica SiO2 2.9     ppm 

21.  Total Silica SiO2 16.9   ppm 

22.  Nitrites NO2 1.8     ppm 

23.  Manganese Mn 0.06   ppm 

24.  Aluminium Al 0.33   ppm 

25.  Copper Cu 0.84   ppm 

26.  Zinc Zn 0.24   ppm 

27.  Total Hardness CaCO3 109.7 ppm 

28.  Total Suspended Solid   250    ppm  

29.  Total Dissolved Solids  397    ppm 

30.  Conductivity at 25°C   610    µS/cm  

31.  pH value at 25°C  - 8.3 

32.  Turbidity   500    NTU  

33.  Colour  Hazen 20 

34.  Residual Cl2  0.5     ppm 
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35.  TOC  8.9     ppm 

36.  BOD3 at 27°C  12      ppm 

37.  COD  40      ppm 

38.  Dissolved Oxygen  6.3     ppm 

39.  Oil & Grease  <1      ppm 
 

 
12.0 DESIGN WATER ANALYSIS FOR PW CHLORINATION 
 

 

S.No. CONSTITUENTS  As  CONTENT  

1.  Calcium  CaCO3 76.9   ppm  

2.  Magnesium  CaCO3 59.5   ppm  

3.  Sodium  CaCO3 148.2 ppm  

4.  Potassium  CaCO3 2.5     ppm  

5.  Iron in Soln.  Fe 0.7     ppm  

6.  Hydrogen (FMA)  CaCO3 0.0     ppm  

7.  Strontium (Sr) CaCO3 0.0     ppm 

8.  Barium CaCO3 4.6     ppm 

9.  Ammonia (NH4) NH4 0.0     ppm 

    

 TOTAL CATIONS (Except 
Fe) 

CaCO3 291.7 ppm  

    

10.  Bicarbonate  CaCO3 116    ppm  

11.  Sulphate  CaCO3 82.9   ppm  

12.  Chloride  CaCO3 82.6   ppm  

13.  Nitrate  CaCO3 7        ppm  

14.  Phosphate  CaCO3 0.6     ppm  

15.  Fluoride  CaCO3 2.6     ppm  

    

 TOTAL ANIONS  CaCO3 291.7 ppm  

    

16.  Boron B 0.52   ppm 

17.  Reactive Silica  SiO2 14      ppm  

18.  Colloidal Silica SiO2 2.9     ppm 

19.  Total Silica SiO2 16.9   ppm 

20.  Nitrites NO2 1.8     ppm 

21.  Total Hardness CaCO3 109.7 ppm 

22.  Total Suspended Solid   15      ppm  

23.  Total Dissolved Solids  411    ppm 

24.  Conductivity at 25°C   610    µS/cm  

25.  pH value at 25°C  - 8.3 

26.  Turbidity   15      NTU  

27.  TOC  8.9     ppm 
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28.  BOD3 at 27°C  12      ppm 

29.  COD  40      ppm 

30.  Dissolved Oxygen  6.3     ppm 

31.  Oil & Grease  <1      ppm 

 
SECTION – 4 
 
1.0 SUB VENDOR LIST 

 
 Vendor to refer sub vendor list as per attached Annexure – B 

 
SECTION – 5 
 
1.0 PAINTING SCHEDULE 
 

 Vendor to strictly adhere to the attached painting schedule Annexure – C 
 

SECTION – 6 
 
LIST OF MANDATORY SPARES 

 
1.1 Mandatory Spares required for CW Gas Chlorination Unit 1 & 2 

 
Vendor to provide the following mandatory spares along with the main supply.  

   

S.No. Mandatory Spares 

1 Spares for Horizontal Centrifugal Pumps (for each service) 

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.  
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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 (for each service) 
 

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. 

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

3.1.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. 

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

3.2.ii ii) Flaps for above NRV 2 nos. of each size 

3.3 Gate/Globe/Ball valves/plug valve/needle 
valve  

  

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

3.3.ii Above 4” 1 no. each type and size. 

3.4 Butter fly valve    

3.4.i 
 

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

3.4.ii Above 4”” 1 no. each type and size 

4 Spares for Air Blowers for each service 
 

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 2 Nos. for each type of Actuator 
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actuated valve 

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 

6.0 Electrical Items  

6.1 Driving End & Non-Driving End Bearing 3 Set for each type and rating of Motor 

6.2 Cooling Fan 2 No. for each type and rating of Motor 

6.3 Motor Terminal Block 5 No. for each type and rating of Motor 

6.4 Complete Set of Coupling 1Set for each Application 
7.0 EC&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. 

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 2 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% of total nos. used for each type and 
model in the system or minimum 2(two) 
No. whichever is more. 

9 MCB (Miniature case circuit breaker) 10% or minimum 10 nos. whichever is 
Higher for each type and rating. 
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10 Fuses 200% or minimum 50 no's for 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% of total nos. used in the system or 
minimum 4(four)nos. whichever is more 
for each type. 

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 2 nos. for each cabinet 

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 2 (two) no. complete set 

28 Blank CD/DVD 50 (fifty) nos. 

 
 
Note: Only applicable items shall be considered. Applicable items are those which are 

installed in the system. 
 

1.2 Mandatory Spares required for CW Gas Chlorination Unit 3, 4 & 5 

 
Vendor to provide the following mandatory spares along with the main supply.  

 

S.No. Mandatory Spares 

1 Spares for Horizontal Centrifugal Pumps (for each service) 

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.  
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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 (for each service) 
 

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. 

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

3.1.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. 

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

3.2.ii ii) Flaps for above NRV 2 nos. of each size 

3.3 Gate/Globe/Ball valves/plug valve/needle 
valve  

  

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

3.3.ii Above 4” 1 no. each type and size. 

3.4 Butter fly valve    
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3.4.i 
 

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

3.4.ii Above 4”” 1 no. each type and size 

4 Spares for Air Blowers for each service 
 

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 

6.0 Electrical Items  

6.1 Driving End & Non-Driving End Bearing 3 Set for each type and rating of Motor 

6.2 Cooling Fan 2 No. for each type and rating of Motor 

6.3 Motor Terminal Block 5 No. 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 each type along with 
Accessories. 

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

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

B PLC/ Proprietary Control System  

1 Network cards, Communication Interface 5% for each type or but minimum 1 no. 
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cards 

2 I/O Cards (Each type) 5% for each type but minimum 2 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% of total nos. used for each type and 
model in the system or minimum 2(two) 
no. whichever is more. 

9 MCB (Miniature case circuit breaker) 10% or minimum 10 nos. whichever is 
higher for each type and rating. 

10 Fuses 200% or minimum 50 no's for 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% of total nos. used in the system or 
minimum 4(four)nos. whichever is more 
for each type. 

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

1 no. of each type & length 

15 Fibre optic cable Converter / DE converter 1 no. 

16 Cooling Fans 2 nos. for each cabinet 

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 Cartridges 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 2 (two) no. complete set 

28 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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1.3 Mandatory Spares required for Raw Water (RW) Gas Chlorination for 
Unit 1, 2, 3, 4 & 5 

 
Vendor to provide the following mandatory spares along with the main supply.  

   

S.No. Mandatory Spares 

1 Spares for Horizontal Centrifugal Pumps (for each service) 

1.1 Shaft  2 No.  

1.2 Shaft Sleeve  4 Nos.  

1.3 Impeller  2 No.  

1.4 Impeller locking nut and bolt  8 Nos.  

1.5 Impeller wear ring  8 Nos.  

1.6 Casing wear ring  8 Nos.  

1.7 Oil Seal  8 Nos.  

1.8 Oil Deflector  6 Nos.  

1.9 Oil Ring  6 Nos.  

1.1 Gland Packing  800% 

1.11 Lantern Ring  6 Nos.  

1.12 Mech Seal Assembly  2 No.  

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

6 Sets 

1.14 Oil Level Gauge  6 Nos.  

1.15 Coupling  4 Nos.  

1.16 Rubber Bush for Coupling 4 Nos. 

1.17 O" Rings " 4 Sets  

1.18 Suction Strainers Element  6 Nos.  

1.19 Bearing for Pump Motor  4 Sets  

2 Spares for Agitators (for each service) 
 

2.1 Gear Box Unit Complete  2 No. 

2.2 Bearing for Gear Box Unit  2 Set 

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

2 Set 

2.4 Coupling Bolts  2 Set 

2.5 Coupling shim pack (if applicable) 8 Sets 

2.6 Oil seals  8 Sets 

3 Spares for Valves 
 

3.1.i  Manual Diaphragm valves 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 
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3.1.ii Auto Diaphragm valves 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.1.iii Spare Diaphragm for above 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.2.i Non return valves (NRV) 4 nos. of each size & type 

3.2.ii ii) Flaps for above NRV 4 nos. of each size 

3.3 Gate/Globe/Ball valves/plug valve/needle 
valve  

  

3.3.i Upto 4” 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.3.ii Above 4” 2 no. each type and size. 

3.4 Butter fly valve    

3.4.i 
 

Upto 4” 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.4.ii Above 4”” 2 no. each type and size 

4 Spares for Air Blowers for each service 
 

4.1 Impeller with shaft 2 Set  

4.2 Bearings  2 Set  

4.3 Oil seals  10 Sets 

4.4 Filter  2 Set 

5 Pneumatic Control Valve 
 

5.1 Pneumatic Diaphragm for Diaphragm 
actuated valve 

4 Nos. for each type of Actuator 

5.3 Gland Packing 2 set for each type of  
Control Valve 

5.4 Plug, Seat, Cage, Stem etc. 2 set for each type of  
Control Valve 

5.5 Retainer Ring, Seal Ring etc. 2 set for each type of  
Control Valve 

5.6 Gasket 4 Sets. for each type of Control Valve 

5.7 Position Transmitter complete set 20% of total quantity used in the system 
for each type and model. 

5.8 Control Valve E/P Positioner complete Set 20% 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 

4 Nos. for each type & ratings 

5.1 Solenoid Coil for Pneumatic type On/Off 
Valve 

10 Nos. for each type & ratings 

5.11 Position Limit Switch for Pneumatic type 
On/Off Valve 

20 Nos. for each type  
& ratings 
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6.0 Electrical Items  

6.1 Driving End & Non-Driving End Bearing 6 Set for each type and rating of Motor 

6.2 Cooling Fan 4 No. for each type and rating of Motor 

6.3 Motor Terminal Block 10 No. for each type and rating of Motor 

6.4 Complete Set of Coupling 2 Set for each Application 
7  C&I Items  

A Field Instruments  

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

20% of total or at least four (whichever is 
higher) for each type along with 
Accessories. 

2 Temperature Element 

(RTD/Thermo‐couple) 
with thermo well 

20% of each type , range and immersion 
length. Minimum 10 nos. 

B PLC/ Proprietary Control System  

1 Network cards, Communication Interface 
cards 

10% for each type or but minimum 2 no. 

2 I/O Cards (Each type) 10% for each type but minimum 4 nos. 

3 Controller Cards 4 nos. 

4 SER Cards 10% for each type or but minimum 2 no. 

5 All other Electronic Modules 10% for each type but minimum 2 no. 

6 Relays 20% of total quantity 

7 Power Supply Modules & Power Packs for 
control system 

10% for each type and range but 
minimum 2 nos.  

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

20% of total nos. used for each type and 
model in the system or minimum 4(four) 
no. whichever is more. 

9 MCB (Miniature case circuit breaker) 20% or minimum 20 nos. whichever is 
Higher for each type and rating. 

10 Fuses 400% or minimum 100 no's for each type 
and rating 

11 Racks for housing I/O & Processor 
Modules 

2(Two) no. each type used in the system 

12 Prefab interconnecting cables with 
connectors 

20% of total nos. used in the system or 
minimum 8 (Eight)nos. whichever is more 
for each type. 

13 Network communication cable with end 
connectors 

20% of total nos. used in the system or 
minimum 8(eight)nos. whichever is more 
for each type. 

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

2 no. of each type & length 

15 Fiber optic cable Converter / DE converter 2 no. 

16 Cooling Fans 4 nos. for each cabinet 

17 Loose Connectors 10 nos. of each type 

18 Colour TFT Monitor 2 no. complete set 

19 Hard Disk Drive for the work Station 2 no. complete set 
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20 Key board , mouse / trackball with 
connecting 
cables and plugs 

2 no. each type. 

21 Printers Cartridges 4 nos. of each type 

22 SMPS for printers 2 no. of each type/ rating 

23 SVGA cards for printers 2 no. of each type 

24 Key Board & Cursor control device 2 no. of each type 

25 Complete Set of Operators Work Station 2 no. complete set 

26 Terminal Block 20% of total nos. used in the system for 
each type and rating. 

27 Read‐Write CD/DVD 4 no. complete set 

28 Blank CD/DVD 100 nos. 

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

1.4 Mandatory Spares required for Portable Water (PW) Gas Chlorination 
Unit 1, 2, 3, 4 & 5 

 
Vendor to provide the following mandatory spares along with the main supply.  

   

S.No. Mandatory Spares 

1 Spares for Horizontal Centrifugal Pumps (for each service) 

1.1 Shaft  2 No.  

1.2 Shaft Sleeve  4 Nos.  

1.3 Impeller  2 No.  

1.4 Impeller locking nut and bolt  8 Nos.  

1.5 Impeller wear ring  8 Nos.  

1.6 Casing wear ring  8 Nos.  

1.7 Oil Seal  8 Nos.  

1.8 Oil Deflector  6 Nos.  

1.9 Oil Ring  6 Nos.  

1.1 Gland Packing  800% 

1.11 Lantern Ring  6 Nos.  

1.12 Mech Seal Assembly  2 No.  

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

6 Sets 

1.14 Oil Level Gauge  6 Nos.  

1.15 Coupling  4 Nos.  

1.16 Rubber Bush for Coupling 4 Nos. 

1.17 O" Rings " 4 Sets  

1.18 Suction Strainers Element  6 Nos.  

1.19 Bearing for Pump Motor  4 Sets  

2 Spares for Agitators (for each service) 
 



 SPECIFICATION FOR 
GAS CHLORINATION 

                               SYSTEM 
 

 

SPEC.NO.ROS: 6185 
 

REV.: 00 

 

Page 32 of 93 

2.1 Gear Box Unit Complete  2 No. 

2.2 Bearing for Gear Box Unit  2 Set 

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

2 Set 

2.4 Coupling Bolts  2 Set 

2.5 Coupling shim pack (if applicable) 8 Sets 

2.6 Oil seals  8 Sets 

3 Spares for Valves 
 

3.1.i  Manual Diaphragm valves 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.1.ii Auto Diaphragm valves 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.1.iii Spare Diaphragm for above 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.2.i Non return valves (NRV) 4 nos. of each size & type 

3.2.ii ii) Flaps for above NRV 4 nos. of each size 

3.3 Gate/Globe/Ball valves/plug valve/needle 
valve  

  

3.3.i Upto 4” 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.3.ii Above 4” 2 no. each type and size. 

3.4 Butter fly valve    

3.4.i 
 

Upto 4” 20% of total quantity used for each type 
and size with minimum no. four (4) for 
each type and size. 

3.4.ii Above 4”” 2 no. each type and size 

4 Spares for Air Blowers for each service 
 

4.1 Impeller with shaft 2 Set  

4.2 Bearings  2 Set  

4.3 Oil seals  10 Sets 

4.4 Filter  2 Set 

5 Pneumatic Control Valve 
 

5.1 Pneumatic Diaphragm for Diaphragm 
actuated valve 

4 Nos. for each type of Actuator 

5.3 Gland Packing 2 set for each type of  
Control Valve 

5.4 Plug, Seat, Cage, Stem etc. 2 set for each type of  
Control Valve 

5.5 Retainer Ring, Seal Ring etc. 2 set for each type of  
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Control Valve 

5.6 Gasket 4 Sets. for each type of Control Valve 

5.7 Position Transmitter complete set 20% of total quantity used in the system 
for each type and model. 

5.8 Control Valve E/P Positioner complete Set 20% 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 

4 Nos. for each type & ratings 

5.1 Solenoid Coil for Pneumatic type On/Off 
Valve 

10 Nos. for each type & ratings 

5.11 Position Limit Switch for Pneumatic type 
On/Off Valve 

20 Nos. for each type  
& ratings 

6.0 Electrical Items  

6.1 Driving End & Non-Driving End Bearing 6 Set for each type and rating of Motor 

6.2 Cooling Fan 4 No. for each type and rating of Motor 

6.3 Motor Terminal Block 10 No. for each type and rating of Motor 

6.4 Complete Set of Coupling 2 Set for each Application 

7.0 C&I Items  
A Field Instruments  

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

20% of total or at least four (whichever is 
higher) for each type along with 
Accessories. 

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

20% of each type , range and immersion 
length . Minimum 10 nos. 

B PLC/ Proprietary Control System  

1 Network cards, Communication Interface 
cards 

10% for each type or but minimum 2 no. 

2 I/O Cards (Each type) 10% for each type but minimum 4 nos. 

3 Controller Cards 4 nos. 

4 SER Cards 10% for each type or but minimum 2 no. 

5 All other Electronic Modules 10% for each type but minimum 2 no. 

6 Relays 20% of total quantity 

7 Power Supply Modules & Power Packs for 
control system 

10% for each type and range but 
minimum 2 nos.  

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

20% of total nos. used for each type and 
model in the system or minimum 4(four) 
no. whichever is more. 

9 MCB (Miniature case circuit breaker) 20% or minimum 20 nos. whichever is 
higher for each type and rating. 

10 Fuses 400% or minimum 100 no's for each type 
and rating 

11 Racks for housing I/O & Processor 
Modules 

2(Two) no. each type used in the system 

12 Prefab interconnecting cables with 
connectors 

20% of total nos. used in the system or 
minimum 8(eight)nos. whichever is more 
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for each type. 

13 Network communication cable with end 
connectors 

20% of total nos. used in the system or 
minimum 8(eight)nos. whichever is more 
for each type. 

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

2 no. of each type & length 

15 Fibre optic cable Converter / Deconverter 2 no. 

16 Cooling Fans 4 nos. for each cabinet 

17 Loose Connectors 10 nos. of each type 

18 Colour TFT Monitor 2 no. complete set 

19 Hard Disk Drive for the work Station 2 no. complete set 

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

2 no. each type. 

21 Printers Catriges 4 nos. of each type 

22 SMPS for printers 2 no. of each type/ rating 

23 SVGA cards for printers 2 no. of each type 

24 Key Board & Cursor control device 2 no. of each type 

25 Complete Set of Operators Work Station 2no. complete set 

26 Terminal Block 20% of total nos. used in the system for 
each type and rating. 

27 Read‐Write CD/DVD 4 (four) nos. complete set 

28 Blank CD/DVD 100 (Hundred) nos. 

 
 

Note: Only applicable items shall be considered. Applicable items are those which are 
installed in the system. 
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SECTION – 7 
 
DATA SHEETS CHOLRINATION SYSTEM 

 
1.1 DATA SHEET FOR CW CHLORINATION WITH ABSORPTION SYSTEM FOR UNIT   

1&2 
 

1.0 CHLORINE TON-CONTAINERS 

1.1 Number  Ninety (90) [Twenty (20) numbers Ton 
Containers will be connected to manifolds 
and other Seventy (70) 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        

1.12.1 Container valves    

1.12.1.1 Number   One set for each Chlorine Ton-Container. 

1.12.1.1 Design Standard  IS-3224 or Equivalent.  

1.12.2 Eductor Tubes   

 Number   Two (2) numbers educator 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. 

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

1.14 Changeover Module As per requirement to complete the system 
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in all respects. (Chlorine automatic 
changeover facility with manifolds, valves, 
instruments & fittings etc.)  

2.0 EVAPORATORS 

2.1 Number  Five (4W+1S) numbers   

2.2 Description for each Evaporator    

2.3 Location  Indoor.  

2.4 Capacity                     Not less than 225 Kg/Hr.  

2.5 Type  Electrically heated constant temperature 
immersion water bath type.  

2.6 Material of construction   

2.6.1 Liquid Chlorine inlet pipe  SA 106 Gr. B Seamless   

2.6.2 Bottom flange(inlet chamber)  SA 105  

2.6.3 Counter Flange  IS 2062 Gr.B  

2.6.4 Flange: Outlet Chamber  IS 2062 Gr.B  

2.6.5 Outlet Chamber Pipe  IS: 3589 2001 ERW pipe  

2.6.6 Gas outlet pipe  SA 106 Gr. B Seamless  

2.6.7 Top Flange (Inner Chamber)  SA 105  

2.6.8 Gasket  Asbestos free gasket as per ISO 14001  

2.6.8.1 Inner chamber pipe  SA 106 Gr. B  

2.6.9 Super heat baffle pipe SA 106 Gr. B  

2.6.10 Base plate  IS 2062 Gr.B  

2.6.11 Inlet and outlet pipe flange  SA 105  

2.6.12 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        

2.9.1 Rupture Disc    

2.9.1.1  Number  One (1) for each Evaporator.  

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

2.9.1.3 Size                     Suitable.  

2.9.1.4 Allowable Pressure  28 kg/cm2 (approx)  

2.9.1.5 Material of construction   Body – Silver coated Carbon Steel.  
  

2.9.2 Expansion Chamber    

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

2.9.2.2 Size                      Bidder need to specify  

2.9.2.3 Thickness   Sch 80   

2.9.2.4 Design code  ASME SEC VIII Div 1  
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2.9.2.5 Fluid Handled  Chlorine Gas/ Chlorine Liquid  

2.9.2.6 Design Pressure  40 Kg/cm2 (g).  

2.9.2.7 Radiography    100%  on all butt weld joints  

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

2.9.3 Heating element.    

2.9.3.1 Number/ Unit  As per manufacturer standard 

2.9.3.2 Capacity   As per manufacturer standard 

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

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

2.9.4 Pressure Relief Valve    

2.9.4.1  Number  One (1) for each stream.  

2.9.4.2 Type  Screwed end full port.  

2.9.4.3 Size                      Suitable  

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

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

2.9.4.6 Body Test Pressure  60 Kg/cm2.  

2.9.5 Water Chamber   

2.9.5.1 Size and thickness  As per manufacturer standard 

2.9.5.2 Insulation Material Glass Wool Aluminum Sheet  

2.9.5.3
  

Temp of water bath 80 0 C  

2.9.5.4 Fluid handled  Water   

2.9.5.5 Design pressure  Water   

2.9.5.6 Hydro-test pressure  Water fill test  

2.9.5.7 Joint efficiency  0.7 

2.9.5.8 Radiography  Nil 

2.9.5.9 Corrosion allowance  1.5 mm  

2.9.6 Electrically interlocked shut-off 
valve at the gas discharge line  from 
Evaporator  

Shall be provided.  

2.9.7 Cathodic protection system    

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

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

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

Shall be provided. 
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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    

4.4.1 Body  Carbon Steel as per ASTM A 105.  

4.4.2 Diaphragm  PTFE.  

4.4.3 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  Five (4W+1S) numbers   

5.2 Description for each Chlorinator    

5.3 Location  Indoor.  

5.4 Capacity, Kg/hr   225 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        

5.7.1 Vacuum Stabilizing valve    

5.7.1.1 Number   1 number  

5.7.1.2 Type  Diaphragm Type  

5.7.1.3 Material     

5.7.1.3.1 Body  PVC  

5.7.1.3.2 Diaphragm  PTFE  

5.7.1.3.3 Seat  PTFE  

5.7.1.3.4 Spring  Hastealloy ‘C’  

5.7.1.3.5. Trim & Fasteners  Monel  
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5.7.2 Flow rate valve    

5.7.2.1 Number/ Unit 1 number  

5.7.2.2 Type  Manual   

5.7.2.3 Material     

5.7.2.3.1 Body  PVC  

5.7.2.3.2 Plug   Silver   

5.7.2.3.3 Seat   PTFE  

5.7.2.3.4 Spring / ‘O’ ring  Hastealloy ‘C’  

5.7.3 Pressure relief valve    

5.7.3.1 Number/Unit 1 number  

5.7.3.2. Type  Spring loaded type  

5.7.3.3 Material    

5.7.3.3.1. Body  PVC  

5.7.3.3.2. Loading Bolt  PVC  

5.7.3.3.3. Seat  PTFE  

5.7.3.3.4 Spring  Hastealloy ‘C’  

5.7.3.3.5. Trim & Fasteners  Monel  

5.7.3.3.6. ‘O’ ring  Viton   

5.7.4 Vacuum regulating valve  Shall be provided..  

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

5.7.4.2. Type   Diaphragm type  

5.7.4.3. Material    

5.7.4.3.1. Body  Ebonite   

5.7.4.3.2. Diaphragm and seat PTFE  

5.7.4.3.3. Spring Hastealloy ‘C’  

5.7.4.3.4. Trim  Monel  

5.7.4.3.5. Fasteners  Monel  

5.7.5 Flow rate indicator    

5.7.5.1 Number/Unit  1 number  

5.7.5.2 Type  Rota meter  

5.7.5.3 Material  Borosilicate Glass & Float: PTFE  

5.7.6 Ejector with in-built check valve    

5.7.6.1 Number/Unit 1 number/unit  

5.7.6.2 Type  Fixed type  

5.7.6.3 Material    

5.7.6.3.1. Body  CI with FRP lining inside  

5.7.6.3.2. Jet & Throat  Ebonite   

5.7.6.3.3. Fasteners  SS304  

5.7.6.3.4. Gasket  Neoprene rubber  

5.7.7 Porous filter at gas inlet    

5.7.7.1 Number  1 number  

5.7.7.2 Material    

5.7.7.2.1 Body  CS SA 105  

5.7.7.2.2. Filter Media  Glass wool  



 SPECIFICATION FOR 
GAS CHLORINATION 

                               SYSTEM 
 

 

SPEC.NO.ROS: 6185 
 

REV.: 00 

 

Page 40 of 93 

5.7.8 Vent Piping    

5.7.8.1 Size  As per manufacturer standard 

5.7.8.2 Pressure Standard  10 kg/sq.cm  

5.7.8.3 Total length  As required   

5.7.8.4 Material  PVC  

5.7.9 Drain relief valve    

5.7.9.1 Number/ Unit  1 number  

5.7.9.2 Type  Spring loaded type  

5.7.9.3 Material     

5.7.9.3.1 Body  PVC  

5.7.9.3.2 Diaphragm  PTFE  

5.7.9.3.3. Spring  Hastealloy ‘C’  

5.7.9.3.4. Trim & Fasteners/ ‘O’ rings  Monel  

5.7.10 Injector   Shall be provided..  

5.7.11 Chlorine Detector  Shall be provided.  

5.7.12 Diffuser   Shall be provided.  

6.0 CHLORINATOR WATER SUPPLY BOOSTER PUMPS 

6.1 Number  Five (4W+1S) 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 and shall be decided as per 
supplier recommendation during detailed 
engineering & as per codal requirement.  

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    

6.18.1 Casing  CI as per IS 210 FG 260  

6.18.2 Impeller  SS 316   

6.18.3 Shaft  EN 8 as per BS 970  
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6.18.4 Stuffing Box and Gland  C.I.  

6.18.5 Gland Packing   Graphite free Teflon.  

6.18.6 Common Base plate  Fabricated Steel as per IS 2062.  

6.18.7 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.    

6.24.1 Basket Strainers    

6.24.1.1 Numbers   Ten (10) numbers  

6.24.1.2 Capacity   100% each.  

6.24.1.3 Location   At suction of Strainer Assembly.  

6.24.1.4 Mesh 40 

6.24.1.5 Body MOC IS 1239 

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 DIFFUSER. 
 
 

7.5 Number  Required 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    

8.1.1 Number  One (1) numbers 

8.1.2 Type  Electrically operated.  

8.1.3 Duty  To handle Chlorine Ton-Container.  

8.1.4 Safe working load  3000 kg maximum.  

8.2 Weighting Scale   

8.2.1 Number  One (1) numbers 

8.2.2 Type  Platform Dial Type.  

8.2.3 Duty  To handle Chlorine Ton-Container.  

8.2.4 Range  0 - 3000 kg  

9.0 SAFETY AND SUPERVISORY EQUIPMENT 

9.1 Gas Mask and Oxygen Breathing 
equipment along with Breathing 
Apparatus   
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9.1.1 Number  Two (2) numbers  

9.1.2 Capacity  One (1) hour minimum.  

9.1.3 Accessories Shall be provided.  Full mask, full vision face pieces, flow 
regulating valves and all other accessories.  

9.2 Canister  Type  Breathing  
Apparatus   

  

9.2.1  Number  Two (2) numbers  

9.2.2 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   

  

9.3.1 Number  Four (4) numbers  

9.4 Ammonia bottles     

9.4.1  Number  Four (4) numbers  

9.4.2 Capacity  500 ml each.  

9.4.3 Accessories Shall be provided.  Filled up with commercial grade ammonia 
solution (26 degree Be) to detect leakage 
of chlorine.  

9.5 Moisture  Absorbing  Breathing  
Bottles   

  

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

9.5.2 Capacity  Two (2) 2000 ml silica gel for each bottle.  

9.5.3  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.  

9.5.4 Material of construction Glass body.  

9.6 Chlorine Residual Test Kit     

9.6.1 Number  Two (2) numbers  

9.6.2 Type  Colorimetric Test Comparator  

9.6.3 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   

10.0.1 Number  Sixteen (16) numbers [10 for connected 
tonners, 4 for storage tonners and 2 at 
chlorinator room] each having two sensors. 

10.0.2 Type  Electronic type.  
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10.0.3  Alarm  Shall be provided. in case of leakage of  
Chlorine.  

10.0.4 Interlock  Shall be provided.  

10.1 Emergency Kit     

10.1.1 Number  Four (4) numbers  

10.1.2 Accessories Shall be provided.  All accessories Shall be provided to seal off 
Chlorine Ton-Containers.  

10.2 Weather Cock     

10.2.1 Number  One (1) number  

10.3 Safety Helmet    

10.3.1 Number  Two (2) numbers  

10.4 Goggles    

10.4.1 Number  Two (2) numbers  

10.5 Rubber Boots    

10.5.1 Number  Two (2) numbers  

10.6 Gloves    

10.6.1 Number  Two (2) numbers  

10.7 Colored Vest    

10.7.1 Number  Two (2) numbers  

11.0 LEAKED CHLORINE ABSORPTION SYSTEM 

11.1 EXHAUST FANS  

11.2 Number  Shall be as per requirement & 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.  
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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    

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.  
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12.15 Material of construction    

 Casing  Polypropylene or FRP.  

 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    

12.28.1 Casing  Polypropylene or FRP.  

12.28.2 Impeller  Polypropylene or FRP.  

12.28.3 Shaft  EN-8 to BS-970.  

12.28.4 Common Base plate  Fabricated Steel as per IS 2062.  

12.28.5 Coupling Guard  Carbon Steel.  

12.28.6 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, 
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Suction Silencer, Discharge Silencer, 
Discharge Damper.  

13.0  CHLORINE ABSORPTION TOWER 

13.1 Numbers Shall be provided.  One (1).  

13.2 Description     

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    

13.14.1 Internal  Not required.  

13.14.2 External  Not required.  

13.15 Provided with accessories as 
follows:  

  

13.15.1 Dissolving Basket  Not required.  

13.15.2 Inlet  Shall be provided..  

13.15.3 Outlet  Shall be provided..  

13.15.4 Drain  Shall be provided..  

13.15.5 Overflow  Not required.  

13.15.6 Vent  Shall be provided..  

13.15.7 Manhole  Shall be provided..  

13.15.8 Rain protection   Necessary arrangement in order to 
prevent rain water entry needs Shall be 
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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.  

14.8.1 Agitator along with drive motor and 
other accessories  

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

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

14.8.3 Inlet  Shall be provided. 

14.8.4 Outlet  Shall be provided. 

14.8.5 Drain  Shall be provided. 

14.8.6 Overflow  Shall be provided. 

14.8.7 Vent  Shall be provided.  

14.8.8 Manhole  Shall be provided.  

14.8.9 Sample Collection Point  Shall be provided.  

14.8.10 Isolation Gates   Not required.  

14.8.11 Platform complete with handrails 
for operation  

Shall be provided. 

14.8.12 Staircase  Shall be provided. For access from 
finished ground level to top of Operation 
Platform.  

15.0  CAUSTIC SOLUTION PREPARATION-CUM- RECIRCULATION PUMPS  

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.  
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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  

15.19.1 Casing  Polypropylene   

15.19.2 Impeller  Polypropylene   

15.19.3 Shaft  EN-8 as per BS-970 / SS 316.  

15.19.4 Mechanical Seal  SS-316.  

15.19.5 Common Base plate  Fabricated Steel as per IS 2062.  

15.19.6 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  

 Shall be as per tender specification 

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. 
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15.29 Trip interlock  Shall be provided. 

15.30 Testing Shall be provided to meet the specification 

 
1.2 DATA SHEET FOR CW CHLORINATION WITH ABSORPTION SYSTEM FOR 
UNIT 3, 4 & 5 
 

1.0 CHLORINE TON-CONTAINERS 

1.1 Number  One Hundred Thirty Five  (135) [Twenty 
Eight (28) numbers Ton Containers will be 
connected to manifolds and other One 
Hundred Seven (107) 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        

1.12.1 Container valves    

1.12.1.1 Number   One set for each Chlorine Ton-Container. 

1.12.1.2 Design Standard  IS-3224 or Equivalent.  

1.12.2 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. 

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

1.14 Changeover Module As per requirement to complete the system 
in all respects. (Chlorine automatic 
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changeover facility with manifolds, valves, 
instruments & fittings etc.) 

2.0 EVAPORATORS 

2.1 Number  Seven (6W+1S) numbers   

2.2 Description for each Evaporator    

2.3 Location  Indoor.  

2.4 Capacity                     Not less than 225 Kg/Hr.  

2.5 Type  Electrically heated constant temperature 
immersion water bath type.  

2.6 Material of construction   

2.6.1 Liquid Chlorine inlet pipe  SA 106 Gr. B Seamless   

2.6.2 Bottom flange(inlet chamber)  SA 105  

2.6.3 Counter Flange  IS 2062 Gr.B  

2.6.4 Flange: Outlet Chamber  IS 2062 Gr.B  

2.6.5 Outlet Chamber Pipe  IS: 3589 2001 ERW pipe  

2.6.6 Gas outlet pipe  SA 106 Gr. B Seamless  

2.6.7 Top Flange (Inner Chamber)  SA 105  

2.6.8 Gasket  Asbestos free gasket as per ISO 14001  

2.6.8.1 Inner chamber pipe  SA 106 Gr. B  

2.6.9 Super heat baffle pipe SA 106 Gr. B  

2.6.10 Base plate  IS 2062 Gr.B  

2.6.11 Inlet and outlet pipe flange  SA 105  

2.6.12 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        

2.9.1 Rupture Disc    

2.9.1 1  Number  One (1) for each Evaporator.  

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

2.9.1.3 Size                     Suitable.  

2.9.1.4 Allowable Pressure  28 kg/cm2 (approx)  

2.9.1.5 Material of construction   Body – Silver coated Carbon Steel.  
  

2.9.2 Expansion Chamber    

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

2.9.2.2 Size                      Bidder need to specify  

2.9.2.3 Thickness   Sch 80   

2.9.2.4 Design code  ASME SEC VIII Div 1  

2.9.2.5 Fluid Handled  Chlorine Gas/ Chlorine Liquid  
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2.9.2.6 Design Pressure  40 Kg/cm2 (g).  

2.9.2.7 Radiography    100%  on all butt weld joints  

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

2.9.3 Heating element.    

2.9.3.1 Number/ Unit  As per manufacturer standard 

2.9.3.2 Capacity   As per manufacturer standard 

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

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

2.9.4 Pressure Relief Valve    

2.9.4.1  Number  One (1) for each stream.  

2.9.4.2 Type  Screwed end full port.  

2.9.4.3 Size                      Suitable  

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

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

2.9.4.6 Body Test Pressure  60 Kg/cm2.  

2.9.5 Water Chamber   

2.9.5.1 Size and thickness  As per manufacturer standard 

2.9.5.2 Insulation Material Glass Wool Aluminum Sheet  

2.9.5.3
  

Temp of water bath 80 0 C  

2.9.5.4 Fluid handled  Water   

2.9.5.v Design pressure  Water   

2.9.5.vi Hydro-test pressure  Water fill test  

2.9.5.7 Joint efficiency  0.7 

2.9.5.8 Radiography  Nil 

2.9.5.9 Corrosion allowance  1.5 mm  

2.9.6 Electrically interlocked shut-off 
valve at the gas discharge line  from 
Evaporator  

Shall be provided.  

2.9.7 Cathodic protection system    

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

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

2.9.8 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  
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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    

4.4.1 Body  Carbon Steel as per ASTM A 105.  

4.4.2 Diaphragm  PTFE.  

4.4.3 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  Seven (6W+1S) numbers   

5.2 Description for each Chlorinator    

5.3 Location  Indoor.  

5.4 Capacity, Kg/hr   225 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        

5.7.1 Vacuum Stabilizing valve    

5.7.2.i Number   1 number  

5.7.1.2 Type  Diaphragm Type  

5.7.1.3 Material     

5.7.1.3.1. Body  PVC  

5.7.1.3.2. Diaphragm  PTFE  

5.7.1.3.3. Seat  PTFE  

5.7.1.3.4. Spring  Hastealloy ‘C’  
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5.7.1.3.5. Trim & Fasteners  Monel  

5.7.2 Flow rate valve    

5.7.2.1 Number/ Unit 1 number  

5.7.2.2 Type  Manual   

5.7.2.3 Material     

5.7.2.3.1 Body  PVC  

5.7.2.3.2 Plug   Silver   

5.7.2.3.3 Seat   PTFE  

5.7.2.3.4 Spring / ‘O’ ring  Hastealloy ‘C’  

5.7.3 Pressure relief valve    

5.7.3.1 Number/Unit 1 number  

5.7.3.2. Type  Spring loaded type  

5.7.3.3. Material    

5.7.3.3.1. Body  PVC  

5.7.3.3.2. Loading Bolt  PVC  

5.7.3.3.3. Seat  PTFE  

5.7.3.3.4. Spring  Hastealloy ‘C’  

5.7.3.3.5. Trim & Fasteners  Monel  

5.7.3.3.6. ‘O’ ring  Viton   

5.7.4 Vacuum regulating valve  Shall be provided..  

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

5.7.4.2. Type   Diaphragm type  

5.7.4.3. Material    

5.7.4.3.1. Body  Ebonite   

5.7.4.3.2. Diaphragm and seat PTFE  

5.7.4.3.3. Spring Hastealloy ‘C’  

5.7.4.3.4. Trim  Monel  

5.7.4.3.5. Fasteners  Monel  

5.7.5 Flow rate indicator    

5.7.5.1 Number/Unit  1 number  

5.7.5.2 Type  Rota meter  

5.7.5.3 Material  Borosilicate Glass & Float: PTFE  

5.7.6 Ejector with in-built check valve    

5.7.6.1. Number/Unit 1 number/unit  

5.7.6.2. Type  Fixed type  

5.7.6.3 Material    

5.7.6.3.1. Body  CI with FRP lining inside  

5.7.6.3.2. Jet & Throat  Ebonite   

5.7.6.3.3. Fasteners  SS304  

5.7.6.3.4. Gasket  Neoprene rubber  

5.7.7 Porous filter at gas inlet    

5.7.7.1 Number  1 number  

5.7.7.2 Material    

5.7.7.2.1 Body  CS SA 105  
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5.7.7.2.2. Filter Media  Glass wool  

5.7.8 Vent Piping    

5.7.8.1 Size  As per manufacturer standard 

5.7.8.2 Pressure Standard  10 kg/sq.cm  

5.7.8.3 Total length  As required   

5.7.8.4 Material  PVC  

5.7.9 Drain relief valve    

5.7.9.1 Number/ Unit  1 number  

5.7.9.2 Type  Spring loaded type  

5.7.9.3 Material     

5.7.9.3.1 Body  PVC  

5.7.9.3.2. Diaphragm  PTFE  

5.7.9.3.3. Spring  Hastealloy ‘C’  

5.7.9.3.4. Trim & Fasteners/ ‘O’ rings  Monel  

5.7.10 Injector   Shall be provided..  

5.7.11 Chlorine Detector  Shall be provided.  

5.7.12 Diffuser   Shall be provided.  

6.0 CHLORINATOR WATER SUPPLY BOOSTER PUMPS 

6.1 Number  Seven (6W+1S) 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 & decided as per supplier 
recommendation during detailed 
engineering and as per codal requirement. 

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    

6.18.1 Casing  CI as per IS 210 FG 260  

6.18.2 Impeller  SS 316   
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6.18.3 Shaft  EN 8 as per BS 970  

6.18.4 Stuffing Box and Gland  C.I.  

6.18.5 Gland Packing   Graphite free Teflon.  

6.18.6 Common Base plate  Fabricated Steel as per IS 2062.  

6.18.7 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.    

6.24.1 Basket Strainers    

6.24.1.1 Numbers   Fourteen (14) numbers  

6.24.1.2 Capacity   100% each.  

6.24.1.3 Location   At suction of Strainer Assembly.  

6.24.1.4 Mesh 40 

6.24.1.5 Body MOC IS 1239 

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 DIFFUSER. 
 
 

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    

8.1.1 Number  One (1) numbers 

8.1.2 Type  Electrically operated.  

8.1.3 Duty  To handle Chlorine Ton-Container.  

8.1.4 Safe working load  3000 kg maximum.  

8.2 Weighting Scale   

8.2.1 Number  One (1) numbers 

8.2.2 Type  Platform Dial Type.  

8.2.3 Duty  To handle Chlorine Ton-Container.  

8.2.4 Range  0 - 3000 kg  

9.0 SAFETY AND SUPERVISORY EQUIPMENT 

9.1 Gas Mask and Oxygen Breathing 
equipment along with Breathing 
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Apparatus   

9.1.1 Number  Two (2) numbers  

9.1.2 Capacity  One (1) hour minimum.  

9.1.3 Accessories Shall be provided.  Full mask, full vision face pieces, flow 
regulating valves and all other accessories.  

9.2 Canister  Type  Breathing  
Apparatus   

  

9.2.1  Number  Two (2) numbers  

9.2.2 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   

  

9.3.1 Number  Four (4) numbers  

9.4 Ammonia bottles     

9.4.1  Number  Four (4) numbers  

9.4.2 Capacity  500 ml each.  

9.4.3 Accessories Shall be provided.  Filled up with commercial grade ammonia 
solution (26 degree Be) to detect leakage 
of chlorine.  

9.5 Moisture  Absorbing  Breathing  
Bottles   

  

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

9.5.2 Capacity  Two (2) 2000 ml silica gel for each bottle.  

9.5.3  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.  

9.5.4 Material of construction Glass body.  

9.6 Chlorine Residual Test Kit     

9.6.1 Number  Two (2) numbers  

9.6.2 Type  Colorimetric Test Comparator  

9.6.3 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   

10.0.1 Number  Twenty Three (23) numbers [14 for 
connected tonners, 6 for storage tonners 
and 3 at chlorinator room] each having two 
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sensors. 

10.0.2 Type  Electronic type.  

10.0.3  Alarm  Shall be provided. in case of leakage of  
Chlorine.  

10.0.4 d) Interlock  Shall be provided.  

10.1 Emergency Kit     

10.1.1 Number  Four (4) numbers  

10.1.2 Accessories Shall be provided.  All accessories Shall be provided to seal off 
Chlorine Ton-Containers.  

10.2 Weather Cock     

10.2.1 Number  One (1) number  

10.3 Safety Helmet    

10.3.1 Number  Two (2) numbers  

10.4 Goggles    

10.4.1 Number  Two (2) numbers  

10.5 Rubber Boots    

10.5.1 Number  Two (2) numbers  

10.6 Gloves    

10.6.1 Number  Two (2) numbers  

10.7 Colored Vest    

10.7.1 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.  
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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    

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 As per IS-4894.  
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at rated capacity, in %  

12.15 Material of construction    

 Casing  Polypropylene or FRP.  

 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    

12.28.1 Casing  Polypropylene or FRP.  

12.28.2 Impeller  Polypropylene or FRP.  

12.28.3 Shaft  EN-8 to BS-970.  

12.28.4 Common Base plate  Fabricated Steel as per IS 2062.  

12.28.5 Coupling Guard  Carbon Steel.  

12.28.6 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).  
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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     

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    

13.14.1 Internal  Not required.  

13.14.2 External  Not required.  

13.15 Provided with accessories as 
follows:  

  

13.15.1 Dissolving Basket  Not required.  

13.15.2 Inlet  Shall be provided. 

13.15.3 Outlet  Shall be provided. 

13.15.4 Drain  Shall be provided. 

13.15.5 Overflow  Not required.  

13.15.6 Vent  Shall be provided. 

13.15.7 Manhole  Shall be provided.  

13.15.8 Rain protection   Necessary arrangement in order to 
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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.  

14.8.1 Agitator along with drive motor and 
other accessories  

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

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

14.8.3 Inlet  Shall be provided. 

14.8.4 Outlet  Shall be provided. 

14.8.5 Drain  Shall be provided. 

14.8.6 Overflow  Shall be provided. 

14.8.7 Vent  Shall be provided.  

14.8.8 Manhole  Shall be provided.  

14.8.9 Sample Collection Point  Shall be provided.  

14.8.10 Isolation Gates   Not required.  

14.8.11 Platform complete with handrails 
for operation  

Shall be provided. 

14.8.12 Staircase  Shall be provided. for access from finished 
ground level to top of Operation Platform.  

15.0  CAUSTIC SOLUTION PREPARATION-CUM- RECIRCULATION PUMPS  

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.  
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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  

15.19.1 Casing  Polypropylene   

15.19.2 Impeller  Polypropylene   

15.19.3 Shaft  EN-8 as per BS-970 / SS 316.  

15.19.4 Mechanical Seal  SS-316.  

15.19.5 Common Base plate  Fabricated Steel as per IS 2062.  

15.19.6 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. 
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15.29 Trip interlock  Shall be provided. 

15.30 Testing Shall be provided as per tender 
specification 

 
2.0 DATA SHEET FOR RW CHLORINATION WITH ABSORPTION SYSTEM 
 

1.0 CHLORINE TON-CONTAINERS 

1.1 Type of container  Chlorine Ton Container  

1.2 Number required  Twenty (20) [Eight (8) will be connected to 
manifold and other Twelve (12) 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         

1.13.1 Container valves    

1.13.1.1 Number   One set for each Chlorine Ton-Container.  

1.13.1.2 Design Standard  IS-3224 or Equivalent.  

1.13.2 Eductor Tubes    

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

1.13.2.2 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 As per requirement to complete the system 
in all respects. (Chlorine automatic 
changeover facility with manifolds, valves, 
instruments & fittings etc.) 

2.0 EVAPORATORS 
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2.1 Number  Two (2) numbers   

2.2 Description for each Evaporator    

2.3 Location  Indoor.  

2.4 Capacity                     Not less than 60 Kg/Hr.  

2.5 Type  Electrically heated constant temperature 
immersion water bath type.  

2.6 Material of construction   

2.6.1 Liquid Chlorine inlet pipe  SA 106 Gr. B Seamless   

2.6.2 Bottom flange(inlet chamber)  SA 105  

2.6.3 Counter Flange  IS 2062 Gr.B  

2.6.4 Flange: Outlet Chamber  IS 2062 Gr.B  

2.6.5 Outlet Chamber Pipe  IS: 3589 2001 ERW pipe  

2.6.6 Gas outlet pipe  SA 106 Gr. B Seamless  

2.6.7 Top Flange (Inner Chamber)  SA 105  

2.6.8 Gasket  Asbestos free gasket as per ISO 14001  

2.6.9.1 Inner chamber pipe  SA 106 Gr. B  

2.6.10 Super heat baffle pipe SA 106 Gr. B  

2.6.11 Base plate  IS 2062 Gr.B  

2.6.12 Inlet and outlet pipe flange  SA 105  

2.6.13 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        

2.9.1 Rupture Disc    

2.9.1 1  Number  One (1) for each Evaporator.  

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

2.9.1.3 Size                     Suitable.  

2.9.1.4 Allowable Pressure  28 kg/cm2 (approx)  

2.9.1.5 Material of construction   Body – Silver coated Carbon Steel.  
  

2.9.2 Expansion Chamber    

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

2.9.2.2 Size                      Bidder need to specify  

2.9.2.3 Thickness   Sch 80   

2.9.2.4 Design code  ASME SEC VIII Div 1  

2.9.2.5 Fluid Handled  Chlorine Gas/ Chlorine Liquid  

2.9.2.6 Design Pressure  40 Kg/cm2 (g).  

2.9.2.7 Radiography    100%  on all butt weld joints  

2.9.2.8 Hydro Test Pressure  60 Kg/cm2 (g).  
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2.9.3 Heating element.    

2.9.3.1 Number/ Unit  As per manufacturer standard 

2.9.3.2 Capacity   As per manufacturer standard 

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

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

2.9.4 Pressure Relief Valve    

2.9.4.1  Number  One (1) for each stream.  

2.9.4.2 Type  Screwed end full port.  

2.9.4.3 Size                      Suitable  

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

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

2.9.4.6 Body Test Pressure  60 Kg/cm2.  

2.9.5 Water Chamber   

2.9.5.1 Size and thickness  As per manufacturer standard 

2.9.5.2 Insulation Material Glass Wool Aluminum Sheet  

2.9.5.3 Temp of water bath 80 0 C  

2.9.5.4 Fluid handled  Water   

2.9.5.5 Design pressure  Water   

2.9.5.6 Hydro-test pressure  Water fill test  

2.9.5.7 Joint efficiency  0.7 

2.9.5.8 Radiography  Nil 

2.9.5.9 Corrosion allowance  1.5 mm  

2.9.6 Electrically interlocked shut-off 
valve at the gas discharge line  
from Evaporator  

Shall be provided.  

2.9.7 Cathodic protection system    

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

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

2.9.8 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 GAS STRAINERS 

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

3.2 Application   To trap any liquid chlorine "Mist" and solid 
impurities from reaching the chlorinator.  
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3.3 Description for each Strainer    

3.3.1 Capacity  100 % for each Chlorinator.  

3.3.2 Material of construction  Carbon steel SA 105  

3.3.3 Filter Media  Spun Fibre Glass Wool  

4.0 PRESSURE REGULATING VALVE 

4.1 Number  One (1) number for each stream  

4.2 Type  Spring loaded silver diaphragm  

4.3 Description for each Valve    

4.4 Material of construction     

4.4.1 Lower Body  EN8  

4.4.2 Upper Body  IS 210 FG0200  

4.4.3 Diaphragm  Teflon  

4.4.4 Main spring  Hastealloy Silver Plated  

4.4.5 Loading spring  Carbon Steel  

4.4.6 Valve seat  Teflon  

4.4.7 Valve plug  Silver   

4.5 Size                        

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  Two (2) (one working + one standby)   

5.2 Description for each Chlorinator    

5.3 Location  Indoor.  

5.4 Design Standard  IS: 10553 Part 2  

5.5 Capacity    Kg/hr  60 

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

5.7 Accessories         

5.7.1 Vacuum Stabilizing valve    

5.7.1.1 Number   1 number  

5.7.1.2 Type  Diaphragm Type  

5.7.1.3 Material     

5.7.1.4 Body  PVC  

5.7.1.5 Diaphragm  PTFE  

5.7.1.6 Seat  PTFE  

5.7.1.7 Spring  Hastealloy ‘C’  

5.7.1 8 Trim & Fasteners  Monel  

5.7.2 Flow rate valve    
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5.7.2.1 Number/ Unit  1 number  

5.7.2.2 Type  Manual   

5.7.2.3 Material     

5.7.2.4 Body  PVC  

5.7.2.5 Plug   Silver   

5.7.2.6 Seat   PTFE  

5.7.2.7 Spring / ‘O’ ring  Viton   

5.7.3 Pressure  relief valve    

5.7.3.1 Number/Unit  1 number  

5.7.3.2 Type  Spring loaded type  

5.7.3.3 Material    

5.7.3.4 Body  PVC  

5.7.3.5 Loading Bolt  PVC  

5.7.3.6 Seat  PTFE  

5.7.3.7 Spring  Hastealloy ‘C’  

5.7.3.8 Trim & Fasteners  Monel  

5.7.3.9 ‘O’ ring  Viton   

5.7.4 Vacuum regulating valve    

5.7.4.1 Number/Unit  1 number/ unit with each set  

5.7.4.2 Type   Diaphragm type  

5.7.4.3 Material    

5.7.4.4 Body  Ebonite   

5.7.4.5 Trim  Monel  

5.7.4.6 Fasteners  Monel  

5.7.5 Flow rate indicator    

5.7.5.1 Number/Unit  1 number  

5.7.5.2 Type  Rota meter  

5.7.5.3 Material  Borosilicate Glass & Float: PTFE  

5.7.6 Ejector with in-built check valve    

5.7.6.1 Number/Unit  1 number/unit  

5.7.6.2 Type  Fixed type  

5.7.6.3 Material    

5.7.6.4 Body  Ebonite  

5.7.7 Porous filter at gas inlet    

5.7.7.1 Number  1 number  

5.7.7.2 Material    

5.7.7.3 Body  Monel  

5.7.7.4 Filter Media  Spun Fibre Glass Wool  

5.7.8 Vent Piping    

5.7.8.1 Size  As per system requirment 

5.7.8.2 Pressure Standard  10 kg/sq.cm  

5.7.8.3 Total length  As required   

5.7.8.4 Material  PVC  

5.7.9 Drain relief valve    

5.7.9.1 Number/ Unit  1 number  
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5.7.9.2 Type  Spring loaded type  

5.7.9.3 Material     

5.7.9.4 Body  PVC  

5.7.9.5 Diaphragm  PTFE  

5.7.9.6 Trim & Fasteners/ ‘O’ rings  Viton  

5.7.9.7 Injector   Shall be provided..  

5.7.9.8 Chlorine Detector  Shall be provided.  

5.7.9.9 Diffuser   Shall be provided.  

6.0 CHLORINATOR WATER SUPPLY BOOSTER PUMPS 

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

6.2 Description for each Pump    

6.3 Type  Horizontal Centrifugal Non Clog type  

6.4 Location  Indoor.  

6.5 Fluid to be handled  Service Water.  

6.6 Type of Impeller  Semi Open or Open  

6.7 Design standard  As per IS-5659 & IS-5120.  

6.8 Service temperature, in oC  60 maximum.  

6.9 Duty  Continuous and to be suitable for parallel 
operation.  

6.10 Suction Condition  Flooded.  

6.11 Range of operation  20 % - 120 %.  

6.12 Rated Capacity, m3/hr  To suit the requirement of the each 
Chlorinator.  

6.13 Tentative  head to be 
developed at rated capacity, 
MLC  

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

6.14 Pump speed (RPM)  1500 preferred.  

6.15 Material of construction    

6.15.1 Casing  CI as per IS 210 FG 260  

6.15.2 Impeller  Bronze as per IS 318  

6.15.3 Shaft  EN 8 as per BS 970  

6.15.3 Shaft sleeve  SS 410  

6.15.3 Stuffing Box and Gland  C.I.  

6.16 Gland Packing   Graphite free Teflon.  

6.17 Common Base plate  Fabricated Steel as per IS 2062.  

6.17.1 Nuts and bolts  SS-316  

6.18 Type of drive  Electrical Motor  

6.19 Rated speed (RPM)  1500 (Sync.) maximum.  

6.20 Voltage, Phase & Frequency (± 
% Variation)  

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

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 1.5 m 
from the outer surface of Motor).  
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6.23 Start and stop facility provided 
both at local and panel  

Shall be provided..  

6.24 Trip interlock    

6.25 Accessories Shall be provided.    

6.26 Basket Strainers    

6.27 Number  Two (2) numbers  

6.28 Capacity   100% each.  

6.29 Location   At suction and discharge of Strainer 
Assembly.  

6.30 Mesh  40 

6.31 Body Material IS 1239 

7.0 CHLORINATED WATER DIFFUSER AND MIXING SYSTEM 

7.1 Location for injection of 
chlorinated water  

Stilling Chamber  

7.2 Device for injection of 
chlorinated water  

Diffusers.  

7.3 Location of diffusers   Well below (minimum 300 mm) water level.  

7.4 Material of construction   Schedule 80 CPVC  

7.5 Dimensions   To maintain 4 to 7 lpm flow at a velocity 3 to 4 
m/sec  

7.6 Other accessories  All supporting arrangement for willing with 
inserts like “U” clamps.  

8.0 LIFTING AND HANDLING DEVICES 

8.1 Monorail hoist    

8.2 Number  One (1) number each of 3000 kg capacity.  

8.3 Type  Electrically operated.  

8.4 Duty  To handle Chlorine Ton-Container.  

8.5 Accessories  Lifting bar with load indicator and Monorail.  

8.2 Weighting Scale   

8.2.1 Number  One (1) numbers 

8.2.2 Type  Platform Dial Type.  

8.2.3 Duty  To handle Chlorine Ton-Container.  

8.2.4 Range  0 - 3000 kg  

9.0 SAFETY AND SUPERVISORY EQUIPMENT 

9.1. Ammonia bottles     

9.1.1 Number  Two (2) numbers  

9.1.2 Capacity  500 ml each.  

9.1.3 Accessories Shall be provided.  Filled up with commercial grade ammonia 
solution (26 deg. Be) to detect leakage of 
chlorine.  

9.2 Residual Chlorine Analyzer     

9.2.1 Number  Two (2) numbers  

9.2.2 Type  Colorimetric Test Comparator  

9.2.3 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.  
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9.3 Chlorine Leak Detector     

9.3.1 Number  Six (6) numbers (Four (4) for connected 
Chlorine Ton-Container, One for storage 
tonner area and one at chlorinator room) 
each of two sensors.  

9.3.2 Type  Electronic type.  

9.3.3 Alarm  Shall be provided. in case of leakage of 
Chlorine.  

9.3.4 Interlock  Shall be provided. 

9.4 Emergency Kit     

9.4.1 Number  Two (2) numbers  

9.4.2 Breathing Apparatus  Four (4) numbers  

9.4.3 Oxygen Cylinders  Four (4) numbers  

9.4.4 Accessories Shall be provided.  All accessories Shall be provided to seal off 
Chlorine Ton-Containers.  

9.5 Weather Cock     

9.5.1 Number  One (1) number  

9.6 Safety shower    

9.6.1 Number  One (1) number  

9.7 Moisture  Absorbing Breathing 
Apparatus  

  

9.7.1 Number  One (1)  

9.8 Safety Helmet    

9.8.1 Number  Two (2) numbers  

9.9 Goggles    

9.9.1 Number  Two (2) numbers  

9.10 Rubber Boots    

9.10.1 Number  Two (2) numbers  

9.11 Gloves    

9.11.1 Number  Two (2) numbers  

9.12 Colored Vest    

9.12.1 Number  Two (2) numbers  

10.0 LEAKED CHLORINE ABSORPTION SYSTEM 

10.1 EXHAUST FANS   

10.1.1 Number As per system requirement. 

10.1.2 Description for each Fan   

10.1.3 Location  Indoor.  

10.1.4 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked 
from Chlorine Ton Container.  

10.1.5 Service  To transfer Ambient Air mixed with Chlorine 
Gas leaked from Chlorine Ton Container, to 
suction of Blowers of Chlorine Absorption 
System. 

10.1.6 Duty  Intermittent.  

10.1.7 Type  Bifurcated type.  
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10.1.8 Rated Capacity  As per system requirement. 

10.1.9 Head to be developed at rated 
capacity 

As per system requirement. 

10.1.10 Material of construction  Polypropylene or FRP.   

10.1.11 Type of drive  Electrical Motor  

10.1.12 Rated speed (RPM)  1500 (Sync.) maximum.  

10.1.13 Voltage, Phase & Frequency (± 
%  
Variation)  

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

10.1.14 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).  

10.1.15 Painting for complete set of Fan 
& Motor  

  

10.1.16 Start and stop facility provided 
both at local and panel  

Shall be provided. in conjunction with Auto 
Start Facility.  
  

10.1.17 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.  

10.1.18 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.  

11.0 BLOWERS OF CHLORINE ABSORPTION SYSTEM 

11.1 Number  Two (2) number (1W+1S) 

11.2 Description for each Blower    

11.3 Location  Outdoor.  

11.4 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked 
from Chlorine Ton Container.  

11.5 Service  To transfer Ambient Air mixed with Chlorine 
Gas leaked from Chlorine Ton Container, to 
Chlorine Absorption Tower.  

11.6 Duty  Intermittent.  

11.7 Type of Blower  Horizontal, rotary oil free, motor driven, 
preferably bifurcated type.  

11.8 Type of Impeller  Fan Blade.  

11.9 Design standard  As per Bid Specification.  

11.10 Service temperature, in 0C  60 maximum.  

11.11 Rated Capacity  Adequate for absorption of chlorine leaked 
from one (1) number completely filled 
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Chlorine Ton Container, within one hour 
(maximum).  

11.12 Permissible tolerance in rated 
capacity, in %  

As per IS-4894.  

11.13 Head to be developed at rated 
capacity 

As per system requirement. 

11.14 Permissible tolerance in 
efficiency at rated capacity, in 
%  

As per IS-4894.  

11.15 Material of construction    

11.16 Casing  Polypropylene or FRP.   

11.17 Impeller  Polypropylene or FRP.   

11.18 Shaft  EN-8 to BS-970.   

11.19 Common Base plate  Fabricated Steel as per IS 2062.   

11.20 Coupling Guard  Carbon Steel.   

11.21 Nuts and bolts  Haste Alloy C   

11.22 Type of drive  Electrical Motor  

11.23 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.  

11.24 Rated speed (RPM)  1500 (Sync.) maximum.  

11.25 Voltage, Phase & Frequency (± 
%  
Variation)  

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

11.26 Type of coupling between 
Blower & Motor  

Direct.  

11.27 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).  

11.28 Painting for complete set of 
Blower & Motor  

  

11.29 Tests and Inspection    

11.30 Material Test required for  Casing, Impeller and Shaft.  

11.31 Hydro-test  As per IS-4894.  

11.32 Dynamic Balancing Test  Shall be provided..  

11.34 Performance Test    

11.35 Test Code  As per IS-4894.  

11.36 Tests to be done for 
determination of  

Head-Capacity Curve and BHP-Capacity 
Curve.  

11.37 Test to be carried out  On prototype model at rated speed.  

11.38 Test for satisfactory operation 
of Blower at site  

Required.  

11.39 Start and stop facility provided 
both at local and panel  

Shall be provided. in conjunction with Auto 
Start Facility.  

11.40 Start interlock  Shall be provided..  
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11.41 Accessories Shall be provided.  Common Base Frame, Suction Filter, Suction 
Silencer, Discharge Silencer, Discharge 
Damper.  

12.0  CHLORINE ABSORPTION TOWER 

12.1 Numbers Shall be provided.  One (1).  

12.2 Description     

12.3 Type   Vertical Cylindrical Packed Absorption 
Tower. The Absorption Tower shall be 
mounted on the Caustic Solution Preparation 
cum Recirculation Tank  
(Described hereinafter).  

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

12.5 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).  

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

12.7 Cl2 content at outlet of Chlorine 
Absorption Tower  

Free residual chlorine shall not be more than 
0.1 ppm.  

12.8 Size  Bidder to indicate.  

12.9 Design Pressure, Kg/cm2.g  As per system requirement. 

12.10 Design Temperature, °C  80  

12.11 Design Code  As per system requirement. 

12.12 Code for Tests and Inspections  As per system requirement. 

12.13 Material of Construction  FRP with PP lining from inside of minimum 3 
mm thick or CPVC  

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

12.15 Provided with accessories as 
follows:  

  

12.15.1 Dissolving Basket  Not required.  

12.15.2 Inlet  Shall be provided. 

12.15.3 Outlet  Shall be provided. 

12.15.4 Drain  Shall be provided.  

12.15.5 Overflow  Not required.  

12.15.6 Vent  Shall be provided.  

12.15.7 Manhole  Shall be provided.  

12.15.8 Rain protection   Necessary arrangement in order to prevent 
rain water entry needs Shall be provided.  

13.0 CAUSTIC SOLUTION PREPARATION-CUM-RECIRCULATION TANK 
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13.1 Numbers Shall be provided.  One (1).  

13.2 Description     

13.3 Type   Vertical cylindrical with flat bottom.  
  

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

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

13.6 Minimum Free Board, in mm  300.  

13.7 Design Temperature, °C  80  

13.8 Material of Construction  Carbon steel as per IS 2062 or ASTM A 515 
Gr.70.  

13.9 Protection    

13.9.1 Internal  Natural rubber [thickness - 4.5 mm in three 
(3) layers, shore hardness 60o – 70o A], 
suitable to withstand the design temperature.  

13.10 Provided with accessories as 
follows:  

  

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

13.10.2 Inlet  Shall be provided. 

13.10.3 Outlet  Shall be provided. 

13.10.4 Drain  Shall be provided.  

13.10.5 Overflow  Shall be provided.  

13.10.6 Vent  Shall be provided.  

13.10.7 Manhole  Shall be provided.  

13.10.8 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.  

13.10.9 Sample Collection Point  Shall be provided..  

13.10.10 Isolation Gates   Not required.  

13.10.11 Platform complete with 
handrails for operation  

Shall be provided..  

13.10.12 Staircase  Shall be provided. for access from finished 
ground level to top of Operation Platform.  

13.10.13 Level gauge glass  One (1) number Shall be provided..  

13.10.14 Instrumentation and Control   To be given as per the requirements of the 
Bid Specification  

14.0 CAUSTIC SOLUTION PREPARATION-CUM- RECIRCULATION PUMPS 

14.1 Number  Two (2) [One (1) number to be under 
operation and the other as standby].  

14.2 Description for each Pump    

14.3 Location  Outdoor.  
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14.4 Fluid to be handled  20% w/w (maximum) caustic solution.  

14.5 Service  To absorb chlorine leaked from Chlorine Ton 
Containers.  

14.6 Duty  Continuous and to be suitable for parallel 
operation.  

14.7 Type of Pump  Horizontal Centrifugal Non Clog type  

14.8 Type of Impeller  Semi Open or Open  

14.9 Design standard  As per IS-5659 & IS-5120.  

14.10 Service temperature, in degree 
C  

80 maximum.  

14.11 Rated Capacity, in m3/hr  To be indicated by the Bidder  

14.12 Permissible tolerance in rated 
capacity, in %  

As per IS-5659.  

14.13 Range of operation  20 % - 120 %.  

14.14 Suction Condition  Flooded.  

14.15 Head to be developed at rated 
capacity 

To  be  finalized  during  Detailed  
Engineering stage.  

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

14.17 Permissible tolerance in 
efficiency at rated capacity, in 
%  

As per IS-5659.  

14.18 Material of construction  PP  

14.18.1 Casing  SS-316.  

14.18.2 Impeller  SS-316.  

14.18.3 Shaft  EN-8 to BS-970.  

14.18.4 Mechanical Seal  SS-316.  

14.18.5 Common Base plate  Fabricated Steel as per IS 2062.  

14.18.6 Nuts and bolts  SS-316  

14.18.7 Type of drive  Electrical Motor  

14.18.8 Rated speed (RPM)  1500 (Sync.) maximum.  

14.18.9 Voltage, Phase & Frequency 
(± %  
Variation)  

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

14.18.10 Type of coupling between 
Pump & Motor  

Flexible Spacer.  

14.18.11 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).  

14.18.12 Suction Strainer along with 
flushing connection   

Shall be provided..  

14.18.13 Start and stop facility provided 
both at local and panel  

Shall be provided. in conjunction with Auto  
Start Facility.  

14.18.14 Trip interlock  Shall be provided..  

14.19 Painting As per Tender Spec 

14.20 Testing Shall be provided to meet the specification 
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requirement 

15.0 CHLORINATED WATER DIFFUSER AND MIXING SYSTEM 

15.1 Location for injection of 
chlorinated water  

Cooling Tower Basin and other strategic 
points.  

15.2 Device for injection of 
chlorinated water  

Diffusers.  

15.3 Location of diffusers   Well below minimum water level.  

15.4 Material of construction   CPVC SCH80  

15.5 Number  Require number to achieve proper mixing.  

15.6 Dimensions   To maintain 4 to 7 lpm flow at a velocity 3 to 
4m/sec  

 
 

3.0 DATA SHEET 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  

1.12.1 Cylinder Valve valves  

1.12.1.1 Number One set for each Chlorine Cylinder 

1.12.1.2 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 

 

2.3.1 Capacity 100 % for each Chlorinator. 

2.3.2 Material of construction Carbon steel SA 105 



 SPECIFICATION FOR 
GAS CHLORINATION 

                               SYSTEM 
 

 

SPEC.NO.ROS: 6185 
 

REV.: 00 

 

Page 77 of 93 

2.3.3 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 

3.6.1 Material of construction  

3.6.2 Body ASTM A 216 Gr. WCB 

3.6.3 Ball Monel 

3.6.4 Stem Monel 

3.6.5 Seat PTFE 

3.6.6 Code for Test and 
Inspection 

BS 6755 Pt.I 

4.0 CHLORINE GAS PIPE LINE 

4.1 Material of Construction PVC (sch 80) 

5.0 PRESSURE REGULATING VALVE 

5.1 Number One (1) for each stream. 

5.2 Description for each Valve  

5.2.1 Material of construction  

5.2.1.1 a) Body Carbon Steel as per ASTM A 105. 

5.2.1.2 b) Diaphragm PTFE 

5.2.1.3 c) Trim Monel 

5.3 Size  

5.4 Location and mounting Gas line from evaporator to chlorinator to 
subject chlorinators to less pressure during 
operation. 

5.5 Spring range 0-10 Kg/cm^2. 

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

5.7 Body Test Pressure 60 Kg/cm^2. 

6.0 CHLORINATOR 

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

6.2 Description for each 
Chlorinator 

 

6.2.1 Location Indoor. 

6.2.2 Design Standard IS: 10553 Part 2 

6.2.3 Capacity 50 gm /hr. 

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

6.2.5 Accessories  
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6.2.5.1 Inlet Chlorine Pressure 
Reducing 
Valve. 

Shall be provided. 

6.2.5.2 Chlorine Feed Rate 
Adjuster 

Shall be provided. 

6.2.5.3 Automatic pressure vacuum 
relief valve 

Shall be provided. 

6.2.5.4 Vacuum Controller  

6.2.5.5 Number One (1) for each Chlorinator. 

6.2.5.6 Material ABS (Acryl nitrile Butadiene Styrene) Plastic 
Chamber and Teflon diaphragm with inlet 
valve having tantalum seat and special alloy 
spring of tantalum. 

6.2.5.7 Injector  

6.2.5.7.1 Number One (1) for each Chlorinator. 

6.2.5.7.2 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. 

6.2.5.8 Diffuser Shall be provided.. 
7.0 CHLORINATOR WATER BOOSTER PUMPS 

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

7.2 Description for each Pump    

7.2.1 Location  Indoor.  

7.2.2 Fluid to be handled  Filtered Water  

7.2.3 Service  To supply motive water for Chlorinator.  

7.2.4 Duty  Intermittent and suitable for parallel operation  

7.2.5 Type of Pump  Horizontal Centrifugal Non Clog type  

7.2.6 Type of Impeller  Semi Open or Open  

7.2.7 Design standard  As per IS-5659 & IS-5120.  

7.2.8 Service temperature, in 
deg. C  

60 maximum.  

7.2.9 Rated Capacity, in m3/hr  To suit the requirement of the each 
Chlorinator and shall be decided as per 
supplier recommendation during detailed 
engineering and as per codal requirement 

7.2.10 Permissible tolerance in 
rated capacity, in %  

As per IS-5659 & IS-5120.  

7.2.11 Range of operation  20 % - 120 %.  

7.2.12 Suction Condition  Flooded.  

7.2.13 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).  

7.2.14 Shut Off Head  To be suitable for stable operation at rate duty 
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point.  

7.2.15 Permissible tolerance in 
efficiency at rated capacity, 
in %  

As per IS-5659 & IS-5120.  

7.2.16 Material of construction    

7.2.16.1 Casing  CI as per IS 210 FG 260  

7.2.16.2 Impeller  Bronze as per IS 318  

7.2.16.3 Shaft  EN 8 as per BS 970  

7.2.16.4 Stuffing Box and  
Gland  

C.I.  

7.2.16.5 
 

Gland Packing   Graphite free Teflon.  

7.2.16.6 Common Base plate  Fabricated Steel as per IS 2062.  

7.2.16.7 Nuts and bolts  SS-316  

7.2.17 Type of drive  Electrical Motor  

7.2.18 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).  

7.2.19 Painting for complete set of 
Pump & Motor  

Refer painting specification. 

7.2.20 Tests and Inspection    

7.2.20.1 Material Test required for  Casing, Impeller, Shaft and Shaft Sleeve.  

7.2.20.2 Hydro-test  As per IS-5118.  

7.2.20.3 Dynamic Balancing Test  Shall be provided.  

7.2.21 Performance Test    

7.2.21.1 Test Code  Hydraulic Institute Standard.  

7.2.21.2 Tests to be done for 
determination of  

Head-Capacity Curve, BHP-Capacity Curve 
and Efficiency-Capacity Curve and NPSH-
Capacity Curve.  

7.2.21.3 Test to be carried out  On prototype model at rated speed.  

7.2.21.4 Test for satisfactory 
operation of pump at site  

Required.  

7.2.22 Instruments along with 
alarms, interlocks and 
accessories  

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

7.2.23 Accessories Shall be 
provided.  

Two (2) numbers Suction Strainers at 
upstream of Suction Header - common for all 
the Pumps.  

7.2.24 Start and stop facility 
provided both at local and 
panel  

Shall be provided. 

7.2.25 Trip interlock  Shall be provided.  

7.2.26 Accessories Shall be 
provided.  

  

7.2.26.1  Suction Strainers (basket 
type) 

Two (2) numbers at upstream of Suction 
Header - common for all the Pumps as 
addressed earlier. Size as per system 
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requirements. 

7.2.27 Chlorine Water Dosing  At the Discharge Header of the Feed pumps 
of potable water treatment system through 
Mixing Tee 

8.0 CHLORINATED WATER DIFFUSER AND MIXING SYSTEM  (INJECTION 
QUILL) 

8.1 Location for injection of 
chlorinated water  

Cooling Tower Basin and other strategic 
points.  

8.2 Device for injection of 
chlorinated water  

Injection quill.  

8.3 Location of diffusers   Well below minimum water level.  

8.4 Material of construction   CPVC SCH80  

8.5 Number  Require number to achieve proper mixing.  

8.6 Dimensions   To maintain 4 to 7 lpm flow at a velocity 3 to 4 
m/sec  

9.0 LIFTING AND HANDLING DEVICES   

9.1 Weighting Scale   

9.1.1 a) Number  One (1) numbers 

9.1.2 b) Type  Platform Dial Type.  

9.1.3 c) Duty  To handle Chlorine Ton-Container.  

9.1.4 d) Range  0 - 200 kg  

10.0 SAFETY AND SUPERVISORY EQUIPMENT 

10.1 Gas Mask and Oxygen 
Breathing equipment along with 
Breathing Apparatus   

  

10.1.1 Number  Two (2) numbers  

10.1.2 Capacity  One (1) hour minimum.  

10.1.3 Accessories Shall be provided.  Full mask, full vision face pieces, flow 
regulating valves and all other accessories.  

10.2 Canister  Type  Breathing  
Apparatus   

  

10.2.1  Number  Two (2) numbers  

10.2.2 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.  

10.3 Orthotolidine Impregnated Leak 
Detectors   

  

10.3.1 Number  Four (4) numbers  

10.4 Ammonia bottles     

10.4.1  Number  Four (4) numbers  

10.4.2 Capacity  500 ml each.  

10.4.3 Accessories Shall be provided.  Filled up with commercial grade ammonia 
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solution (26 degree Be) to detect leakage 
of chlorine.  

10.5 Moisture  Absorbing  Breathing  
Bottles   

  

10.5.1  Number  One  (1)  number  for  each  Chlorine   
Cylinder.  

10.5.2 Capacity  Two (2) 2000 ml silica gel for each bottle.  

10.5.3  Type  The moisture absorber shall be fitted to the 
connection pipe to the Chlorine Cylinder, 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.  

10.5.4 Material of construction Glass body.  

10.6 Chlorine Residual Test Kit     

10.6.1 Number  Two (2) numbers  

10.6.2 Type  Colorimetric Test Comparator  

10.6.3 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.  

11.0  CHLORINE LEAK DETECTOR   

11.0.1 Number  Two (2) numbers [one for connected 
cylinder and one at chlorinator room] each 
having two sensors. 

11.0.2 Type  Electronic type.  

11.0.3  Alarm  Shall be provided. in case of leakage of  
Chlorine.  

11.0.4 Interlock  Shall be provided.  

11.1 Emergency Kit     

11.1.1 Number  Four (4) numbers  

11.1.2 Accessories Shall be provided.  All accessories Shall be provided to seal off 
Chlorine Cylinders.  

11.2 Weather Cock     

11.2.1 Number  One (1) number  

11.3 Safety Helmet    

11.3.1 Number  Two (2) numbers  

11.4 Goggles    

11.4.1 Number  Two (2) numbers  

11.5 Rubber Boots    

11.5.1 Number  Two (2) numbers  

11.6 Gloves    

11.6.1 Number  Two (2) numbers  

11.7 Colored Vest    

11.7.1 Number  Two (2) numbers  

12.0 EXHAUST FANS 

12.1 EXHAUST FANS  
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12.2 Number  To meet the system requirements. As per 
manufacturer standard 

12.3 Description for each Fan    

12.4 Location  Indoor.  

12.5 Fluid to be handled  Ambient Air mixed with Chlorine Gas leaked 
from Chlorine Cylinder.  

12.6 Service  To transfer Ambient Air mixed with Chlorine 
Gas leaked from Chlorine Cylinder, to 
atmosphere 

12.7 Duty  Intermittent.  

12.8 Type   Bifurcated type.  

12.9 Rated Capacity  As per manufacturer standard 

12.10 Head to be developed at rated 
capacity  

As per manufacturer standard  

12.11 Material of construction  Polypropylene or FRP.  

12.12 Type of drive  Electrical Motor  

12.13 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.  

12.14 Rated speed (RPM) 1500 (Sync.) maximum.  

12.15 Voltage, Phase & Frequency (± 
% Variation)  

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

12.16 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).  

12.17 Painting for complete set of Fan 
& Motor  

  

12.18 Start and stop facility provided 
both at local and Room  

Shall be provided. in conjunction with Auto  
Start Facility.  

12.19 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.  

12.20 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.  
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SECTION - 8 
            

DESIGN CRITERIA FOR CW, RW & PW CHLORIANTION SYSTEM             
 

1.0 DESIGN CRITERIA 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-1 CHLORINATION PLANT CAPACITY (UNIT-1&2) 

 

 

1.2 CALCULATION FOR CW-2 CHLORINATION PLANT CAPACITY (UNIT-3,4&5) 

CW & ACW Flow Capacity  = 262665 m3/hr 

Chlorine dosing rate (shock)  = 5 ppm 

Total Chlorine consumption rate as per 
shock dose 

= (262665X 5)/1000 Kg./hr 

Chlorine requirement as per shock dose = 1313.325 Kg./hr 

CW & ACW Flow Capacity  =  175110 m3/hr 

Chlorine dosing rate (shock)  = 5 ppm 

Total Chlorine consumption rate as per 
shock dose 

= (175110X 5)/1000 Kg./hr 

Chlorine requirement as per shock dose = 875.55 Kg./hr 

Chlorinator selected based on shock dosing  = 5 @ 225 kg/hr (4W +1S) 

Frequency and Period of shock dosing  = 0.5 hr in 8 hrs. 

Daily Chlorine requirement as per shock 
dose 

=   1.5X 875.55 Kg./hr 

 = 1313.325 Kg/Day 

Chlorine requirement as per continuous 
dose 

 (175110 X 1)/1000 Kg/hr 

 = 175.11  Kg/hr  

Daily Chlorine requirement as per  
continuous  dose 

= 175.11 X 22.5 = 3939.975 Kg/Day. 

Total Chlorine requirement = (1313.325+3939.975) Kg/Day. 

 = 5253.3 Kg/Day. 

Chlorine consumption for 15 days = 78799.5 Kg 

Filled Chlorine tonners required (@900 Kg)  = 87.555 nos.  

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

= 90 nos. 
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Chlorinator selected based on shock dosing  = 7 @ 225 kg/hr (6W +1S) 

Frequency and Period of shock dosing  = 0.5 hr in 8 hrs 

Daily Chlorine requirement as per shock 
dose 

=   1.5X 1313.325 Kg./hr 

 = 1969.9875 Kg/Day 

Chlorine requirement as per continuous 
dose 

 (262665 X 1)/1000 Kg/hr 

 = 262.665  Kg/hr  

Daily Chlorine requirement as per  
continuous  dose 

= 262.665 X 22.5 = 5909.9625 Kg/Day. 

Total Chlorine requirement = (1969.9875+5909.9625) Kg/Day. 

 = 7879.95 Kg/Day. 

Chlorine consumption for 15 days = 118199.25 Kg 

Filled Chlorine tonners required (@900 Kg)  = 131.3325 nos.  

Filled Chlorine tonners that shall be supplied 
(@900 Kg 

= 135 nos. 

      
1.3 CHLORINE LEAK ABSORPTION SYSTEM FOR CW GAS CHLORINATION 

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 concentra-
tion 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: 
 

Equipment & Accessories for C.W. Chlorine Absorption system: 2 set of leak 
absorption system shall be provided for the CW chlorination plant. One set for (Unit 
1 & 2) and second set for (Unit 3, 4, &5). The following items shall be provided : 

 
1a) Ninety (90) numbers of FRP hoods to enclose Chlorine Ton Containers 

connected to the manifolds for 2 Units (Unit 1 & 2). One Hundred Thirty Five 
(135) numbers of FRP hoods to enclose Chlorine Ton Containers connected to 
the manifolds for 3 Units (Unit 3, 4 & 5) each with flexible hose arrangement for 
connection to FRP Duct Work. 
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1b)  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 for each of the leak absorption system 

 
1c) FRP Duct Work to Absorption System with all accessories as required for each 

leak absorption system. 
 
1d) Two (2) numbers Blowers, each complete with electrical drive motor and all 

other accessories for each leak absorption system. 
 
1e) One (1) number Chlorine Absorption Tower complete with all accessories for 

each leak absorption system. 
 
1f) One (1) number Caustic Solution preparation cum Recirculation Tank, complete 

with agitator as well as its drive motor & all other accessories for each leak 
absorption system. 

 
1g) Two (2) numbers Caustic Solution Preparation cum Recirculation Pumps, each 

complete with electrical drive motor and all other accessories for each leak 
absorption system. 

 
1h) Two (2) sets of Safety & Supervisory Equipment & instruments as per 

requirements for each Gas Chlorination plant for Unit 1 &2 & Unit 3, 4 &5. 
 

           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. 

 
1.0  DESIGN CRITERIA 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 

 
2.1 CALCULATION FOR RW CHLORINATION PLANT CAPACITY 
 

Total RW Flow  = 9545 m3/hr 

Chlorine dosing rate  (Continuous dosing) = 5 ppm 

Total Chlorine consumption rate for 
Continuous dosing 

= (9545x5)/1000 
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Chlorine requirement = 47.725 Kg./hr 

Chlorinator selected  = 2 nos @ 60 Kg/Hr (1W+1S) 

Chlorine requirement as per continuous 
dose 

= 47.725x24=1145.4 Kg./day 

Chlorine consumption for 15 days = 17181kg 

Filled Chlorine tonners required (@900 
Kg)  

= 19.09nos.  

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

= 20 nos. 

 

2.2. CHLORINE LEAK ABSORPTION SYSTEM FOR RW GAS CHLORINATION 
 

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 & neutralization 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: 
 
- 20 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. 
- 2x 100% (1 working + 1 standby) alkali solutions 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 
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2.0 DESIGN CRITERIA FOR 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 pumps shall be 
provided in DM Plant and dosing shall be done at discharge of Potable water 
pumps. 

 

Total Potable water requirement for plant  = 25 m3/hr 

Chlorine dosing rate  (Continuous dosing) = 1 ppm 

Total Chlorine consumption rate for 
Continuous dosing 

= (25x1)/1000 

Chlorine requirement = 25 gm/hr 

Chlorinator selected  = 2 nos @ 50 gm/Hr (1W+1S) 

Chlorine requirement as per continuous 
dose 

= 25x24=600 gm/day 

Chlorine consumption for 15 days = 9000 gm 

Filled Chlorine cylinder required (@100 
Kg)  

= 0.09 nos.  

Filled Chlorine cylinder that shall be 
supplied (@100 Kg) 

= 2 nos. 

 

 

3.0 LAYOUT CONSIDERATION FOR CW AND RW CHLORINATION PLANT 

CW chlorination plants along with safety item for the Units 1&2 & Unit 3,4&5 shall 
be housed in respective CW Treatment buildings near to respective CW forebays. 
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 
 

4.0 OPERATION CONTROL PHILOSOPHY & INSTRUMENTATION  

5.1 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 
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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. 
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 pushbutton 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.  
Reading of residual chlorine shall be indicated in Chlorination System PLC to 
control dosing rate of Pre-Treatment Chlorination stream. 
 

5.2 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 



 SPECIFICATION FOR 
GAS CHLORINATION 

                               SYSTEM 
 

 

SPEC.NO.ROS: 6185 
 

REV.: 00 

 

Page 89 of 93 

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. 
 

 5.3 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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    SECTION - 9 
 

TECHNICAL SPECIFICATION FOR ELECTRICAL, CONTROLS &                       
      INSTRUMENTATION 

Electrical, Controls & Instrumentation requirements for the various Gas Chlorination 
system is attached separately as ROS: 4190, Rev: 00 along with this specification. 

 

    SECTION - 10 
 

PERFORMANCE GUARANTEE 
 

The bidder shall guarantee all equipment for workmanship, materials and satisfactory 
performance. The guarantee for performance will cover individual items and systems 
including electrical for their ratings / outputs as well as for the integrated operation of 
equipment and its auxiliaries as a whole.  On completion of satisfactory commissioning, 
the supplier shall conduct performance / acceptance tests on the equipment and system 
as a whole for demonstrating the guaranteed performance parameters specified.   
 
a. Gas Chlorination outlet quality 
b. Vibration and noise level of rotating equipment 
 

       Minimum 72 hrs. Performance test run shall be conducted for the guaranteed values of 
treated water quality, quantity and other performance parameters.  
 

       10.1 General  
 

In addition to the guarantees mentioned above, the requirements of specifications on 
all guarantees as elaborated under relevant clauses of Technical Specifications should 
be met. 
 
All the equipment supplied shall be guaranteed for a minimum period of 12 (twelve) 
months from the date of successful commissioning of the units.  
 

SECTION 11 
 
PUMPS & PIPE SELECTION CRITERIA 
 

Sl. 
No. 

Pipe Size Velocity in m/sec 

  Below 50mm 50mm-
150mm 

200mm & 
above 

1 Pump Suction for Water  1.2-1.5 1.2-1.8 

2 Pump Discharge for Water 1.2-1.8 1.8-2.4 2.1-2.5 

3 Header  1.5-2.4 2.1-2.4 
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4 Compressed Air Below 
2Kg/cm2(g) 

15-20 20-30 25-35 

5 Compressed Air Above 
2Kg/cm2(g) 

20-30 25-40 35-45 

6 Suction to compressor/Blowers  7-8  

7 Pump Suction for Chemical 
Solution 

1.0-1.2 1.1-1.3  

8 Pump Discharge for chemical 
solution 

1.2-1.4 1.3-1.5  

GRP PIPES 

9 For GRP Pipe with negative 
suction 

 1.2 (Max) 2 (Max) 

10 For GRP Pipe with pressurized 
suction 

 1.5 (Max)  

11 For GRP Pipe Delivery  2.0 (Max) 2.0 (Max) 

 
SECTION 12 
 

12.0 ATTACHMENTS 

   
    The following drawing is enclosed with this specification as a part of the    

specification: 
 

 Sl. 
No. 

Description Drawing No. 

   

1 Tender P&ID for CW Chlorination Unit 1&2 2-WT-040-00262  Rev: 00 

2 Tender P&ID for CW Chlorination. Unit 3, 4&5 2-WT-040-00263 Rev: 00 

3 Tender P&ID for RW Chlorination Unit 1,2,3,4&5 3-WT-040-00843   Rev: 00          
 

4 Tender P&ID for PW Chlorination Unit 1,2,3,4&5 3-WT-040-00844   Rev: 00  
 

5 Plot Plan PE-DG-417-100-M001 
  

12.1 IMPORTANT POINTS TO BIDDERS 
 

1. If the vendor has suggestions/requirements of any additional 
instruments/equipment over & above as shown in the P & ID drawing , the 
same has to be clearly indicated and suitably covered in the commercial bid also 
separately. 
 

2. The specification for the instruments/equipment available in the main 
specification has to be taken for such additional requirements (or) Customer 
should be contacted. 
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NOTE:  The common discharge header of the Booster Pumps for CW Gas 
Chlorination Unit 1&2 & Unit 3,4 & 5 will be of GRP & the same should meet the 
following requirements : 
 

GRP PIPE AND FITTINGS 

S.NO Description BHEL’s Requirement 

1 Design code 
AWWA C950, AWWA M-45, ASTM D 
2996, ASTM D 3567, BS 5480, 
IS12709 

2 Interior layer resin Vinylester 

3 Interior layer glass C-glass fibre 

4 Interior layer resin thickness                   mm 2.0 (minimum) 

5 Interior layer surface ratio         (Mat: Resin) 10:90 

6 structural layer glass E-glass fibre 

7 structural layer ratio               (Glass: Resin) 60:40 

8 Exterior layer resin Isophthalic resin 

9 Exterior surface ratio                (Mat: Resin) 30:70 

10 Exterior surface UV stabilized resin  

11 Winding method Filament wound (Helical) 

12 Winding angle 54.7° 

13 Additives Pigment, Dyes, Colouring Agent 

14 Stiffness                                               N/m2 2500 (minimum) 

15 Pipe thickness Vendor to provide calculation  

16 Design pressure                                      bar 10 

17 Hoop tensile modulus                            Mpa 22000 

18 Axial tensile stress                                 Mpa 45 

19 Axial tensile modulus                             Mpa 8000 

20 Hoop bending modulus                          Mpa 22500 

21 Coefficient of linear expansion          m/m°C 18x10-6 mm/nm/oc 

22 Barcol hardness Vendor to specify 

23 Hazen-William coefficient (C value) 150 

 
FITTINGS   

24 Bend design Swept 

25 Flange drilling standard ANSI B16.5#150 *** 

26 Flange Thickness ASTM D 5421 

 
 
 
 



 SPECIFICATION FOR 
GAS CHLORINATION 

                               SYSTEM 
 

 

SPEC.NO.ROS: 6185 
 

REV.: 00 

 

Page 93 of 93 

ANNEXURE -A 
TECHNICAL DEVIATIONS 

 
 

Sl. 
No 

 
Section 

no. 

Clause 

No. 

Page / 
No. 

Specification Statement of 
Deviations/variations 

Reason for Deviation   cost of 
withdrawal 

  
 
 

      

  
 
 

       

  
 
 

      

  
 
 

      

  
 
 

      

 
 
 

       

 
 
 

       

 





 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
 

PART OF MECHANICAL SPEC 
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

         





 


          


  


 

 


            

          



          
        
     

         


          


 

    
         


 



 












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























































 



           







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







































             
























    






 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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











   


























































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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































































           






 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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



































































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























  


             
          


 
      


          


        


       

 





         
       
           
          


           



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 
          


 

        
         
          
          





  




 
           
          


         


 

  




           


       
     
       


 
        


         


 
      


   


 
 
 





 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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






          
 




 


   


 
















































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



            






























































 
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









 



















   




















 



















 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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















 







 













      






 






















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















 













     






































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











 

















       





































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















       














 



























       












 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
 

PART OF MECHANICAL SPEC 

 

Page 17 of 41 
 







 















 



















       






 

















 



 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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











       















































 








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



 






































 
























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







 

 


























































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







































































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
 

PART OF MECHANICAL SPEC 

 

Page 22 of 41 
 







 













   






























             




 












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




































































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





           
































































 TECHNICAL SPECIFICATION FOR 
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5 X 800MW TSGENCO YADADRI TPS 
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





















































 

                
          











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 



















              
 


               
          




 















 



        




    








 
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














































           





















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









 


























































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





























          








































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
 

PART OF MECHANICAL SPEC 

 

Page 30 of 41 
 









































































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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







































































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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







































































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 
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5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
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







 































































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 
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5 X 800MW TSGENCO YADADRI TPS 
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




































































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




































































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























            












 











          





















 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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







































































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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







































































 TECHNICAL SPECIFICATION FOR 
CW CHLORINATION UNIT(1,2) & (3,4,5) 

RW PW CHLORINATION PLANT UNIT(1,2,3,4,5)
5 X 800MW TSGENCO YADADRI TPS 

SPEC NO: ROS 4190 
   REV NO: 00 
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











            


  
          
            
 
              


  



















               














             







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





 





 

           








 

         





 



  

  

  





















 






  

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



 





 





 





 

   





 

   

   




 






    

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. 



 



Annexure - I

GAS CHLORINATION PACKAGE 





    

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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















                     







































BHEL 


















  





 
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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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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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TITLE: 

TECHNICAL SPECIFICATION FOR 

GAS CHLORINATION PLANT 

5X800 MW TSGENCO YADADRI TPS 
  

ANNEXURE B : LIST OF SUB VENDORS    
 

SR 

No. 

Items Approved Vendor Place / Location Remarks 

1.0 Horziontal/Vertical 
Centrifugal Pump 

KBL Kirolskarwadi  

  M&P Pune  

  Flowmore Ghaziabad  

  Sulzer pumps india ltd. Navi mumbai  

  Worthington Ghaziabad  

  Bharat pumps & compressors 
ltd 

Allahabad  

  Flowserve India Controls Pvt. 
Ltd. 

Coimbatore    

  Jyoti ltd. Vadodara  

2.0 Vertical Centrifugal 
Pump 

Kishore Pump Pune  

  Sam Turbo Coimbatore  

  KSB Pune  

  Best and Crompton Chennai  

  Voltas Mumbai  

  V-Flo Pumps & Systems Co. 
Ltd., 

Beijing, China  

  Kishore Pump Pune  

3.0 Strainers (Y-Type & 
Basket Type ) 

Multitetex Filtration Engg Ltd. Noida  

  Sarojini Enterprises Kolkata  

  Otoklin Filters Mumbai  

  BHATIA ENGINEERING CO. Delhi  

  JAYPEE INDUSTRIES PVT. 
LTD. 

Delhi  

  FILTERATION ENGINEERS 
(I) PVT. LTD. 

 MUMBAI   

  OTOKLIN GLOBAL 
BUSINESS LIMITED 

Mumbai  

  SUNGOV Engg. PVT. LTD. Delhi  

  Grand Prix Faridabad  

4.0 Fittings (metallic) M.S. Fittings  Kolkata  

  Metal lloyds Mumbai  

  True Forge    Faridabad  

  Tube Products Baroda  

  NL Hazra Kolkata  

  Gujrat Infra Pipes Baroda  

  Edwards USA  

  Pipefit Engineers Baroda  

  Siddarth & Gautam Faridabad  

  EBY Mumbai  

  Reliance Forge  Mumbai  

5.0 MS/GI ERW  Pipes  SAIL Rourkela  

  Jindal Ghazibad/ 
Hissar 

Upto 300 NB ERW 
Pipes as per IS 

1239/3589  

  Surya Roshni Bahadur Garh Upto 400 NB ERW 
Pipes as per IS 
1239/3589 and 

SAW as per IS 3589 
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  TATA Tube Jamshedpur Upto 150 NB ERW 
Pipes as per IS 

1239 

  PSL Chennai/Vizag/Kutch/Daman Spiral Weld SAW as 
per IS 3589 

  Lalit Profile Thane Spiral Weld SAW as 
per IS 3589 

  Samshi Pipes Industries Vadodara Spiral Weld SAW as 
per IS 3589 

  Mukut Pipes Rajpura Longitudinal SAW 
(Single side weld) 

as per IS 3589 

  Indus Tubes G B Nagar Upto 300 NB ERW 
Pipes as per IS 

1239/3589  

  Mann Ind Indore Spiral Weld SAW as 
per IS 3589 

  Surendra Engg Rajpura Spiral Weld SAW as 
per IS 3589 

  Pratibha Pipes & Structure 
Pvt Ltd 

Thane Spiral Weld SAW as 
per IS 3589 

  JCO Gas Pipe Chindwara Spiral Weld SAW as 
per IS 3589 

  Nukat Tanks and Vessels Tarapur Longitudinal SAW 
(Single side weld) 

as per IS 3589 

  DADU Pipes Sikrandrabad Upto 300 NB ERW 
Pipes as per IS 
1239/3589 

  Good Luck Tubes Sikandrabad   

  Advance Steel Tubes Sahibabad   

  Bihar Tubes Sikandrabad   

  Hi Tech Pipes Sikandrabad   

  Ratnamani Kutch/Ahmedabad/Chhatral Upto 400 NB ERW 
Pipes as per IS 
3589 and SAW as 
per IS 3589 

  Maharashtra Seamless Raigad 200-500 NB ERW 
Pipes as per IS 
3589 

  Welspun Anjar/Bharuch Upto 400 NB ERW 
Pipes as per IS 
1239/ 3589 and 
SAW as per IS 3589 

6.0 Seamless Pipes ISMT Ahmednagar/Baramati  

  Maharashtra Seamless Raigad  

7.0 S.S. Pipes 
(For small Quantity 
500 m) 

REMI Mumbai  

  Ratmani Ahmedabad  

  Apex Tubes Behror  

  Choksi Ahmedabad  

8.0 CI Gate/ Globe/NRV/ 
SRV (Manual and 
motorized) 

H.Sarkar Howrah SIZE UPTO 300NB  

  A.V. VALVES LTD Agra   

  Leader Jalandhar   
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  SURYA VALVES AND 
INSTRUMENTS MFG CO. 

Chennai FOR GV UPTO 
450NB,GLV UPTO 
300NB AND 
CHECK VALVES 
UPTO 350NB.                                                                                                                                                                              

  ATAM VALVES PVT. LTD. JALANDHAR (1) CARBON IRON 
GATE VALVES: 65 
NB TO 450 NB 
(UPTO PN-16.0) (2) 
CARBON IRON 
GLOBE VALVES & 
NON RETURN 
VALVES: 65 NB TO 
150 NB (UPTO PN-
16.0)                                                                                               

  FLUIDLINE VALVES 
COMPANY PVT.LTD. 

Mumbai 1. CI Gate- CL125 & 
up to 900 NB, 2. CI 
Globe- CL125 & up 
to 450 NB, 3. CI 
SCNRV- CL125 & 
up to 600 NB.                                                                                                                                    

  G.M. DALUI AND SONS 
PVT.LTD. 

Howrah   

  KBL Kondhapuri Additionally 
approved for FM 
approved Gate 
valve 50-250 NB 

  Bankim Kolkata   

  VENUS PUMPS AND ENGG. 
WORKS 

Kolkata 1) CI GATE VALVE 
SIZES 65NB-800NB 
,2) CI GLOBE 
VALVE FOR SIZES 
65NB-400 NB AND 
3) CI SCNRV FOR 
SIZES 65 NB -600 
NB.                                                                       

9.0 GM valve A.V. VALVES LTD Agra   

  ATAM VALVES PVT. LTD. Mumbai GUN METAL 
GATE/GLOBE/NRV: 
15 NB TO 50 NB 
(UPTO PN-16.0) & 
15 NB TO 50 NB 
(UPTO #150)                                                                                                                                                       

  Leader Jalandhar   

  VALTECH INDUSTRIES  GUN METAL 
SCREWED END 
TYPE , SCREWED 
IN BONNET , OUT 
SIDE SCREW & 
YOKE TPE , PN 16 , 
SIZES UPTO 50.                                                                                                                                        

  SANT VALVES PVT. LTD. Jalandhar UP TO SIZE 100-
NB ONLY.                                                                                                                                                                                                                    

10.0 Solenoid Valve  Rotex Baroda  

  Avcon  Mumbai  

  Asco Chennai  

  SMC Noida  

  Nucon Hyderabad  

  Rotex Baroda  

  Avcon  Mumbai  
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11.0 PLC Based Panels  SIEMENS Nasik  

  SCHNEIDER Nasik  

  ROCKWELL Sahibabad  

  GE Intelligent Platform BANGALORE  

  Honeywell Automation India 
Limited  

Pune  

  ABB Bangalore  

  SIEME Nasik  

  SCHNEIDER Nasik  

12.0 Battery  (Ni Cd for 
PLC) 

Amco saft Bangalore  

  HBL Power System Hyderabad  

  SAFT France/Sweden  

13.0 Motor Marathon, kolkata For HT and LT 
motor 

  Crompton Greaves  Ahmednagar For HT and LT 
motor 

  NGEF Bangalore Upto 15 KW 

  ABB Bangalore/Faridabad Upto 200 KW 

  Siemens Mumbai For HT and LT 
motor 

  Jyoti Baroda For LT motor only 

  LHP Solapur Upto 120 KW 

  BHEL Bhopal For HT  motor only 

  Bharat Electric (BHEL)   For LT motor only 

  Bharat Bijlee Mumbai Upto 160 KW( For 
LT motor only) 

  KEC Bangalore/Hubli Upto 90 KW 

14.0 Battery (maintenance 
free for PLC/ Fire 
Alarm Panel) 

EXIDE Kolkata   

  HBL Power System Hyderabad  

  AMAR RAJA Tirupati  

15.0 Steel Plate, Structural 
Steel and section for 
Fire water storage 
tank 

SAIL    

  Essar Steel    

  TISCO   

  RINL   

  Jindal   

  Lloyd   

  Ispat   

  Indian Iron & Steel Co. Ltd   
 16.0 Pressure Gauge/DP 

Gauge 
Gluck (I) Manufacturing Co Mumbai,  

  H Guru Rishra/Muzaffarpur/Bangalore 

  AN Instruments Kolkata 

  ASHCROFT INDIA PVT LTD. GIDC Chhatral    Kalol 

  FORBES MARSHALL (HYD) 
LTD. 

HYDERABAD 

  GAUGE BOURDON INDIA 
PVT. LTD. 

Mumbai,   

  H.GURU INSTRUMENTS 
(SOUTH INDIA) P. LTD 

BANGALORE  

  WIKA Pune  

  Manometer India Mumbai,   

  Baumer Technologies India 
Pvt. Ltd. 

VAPI  
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  GIC(Gauges Bourdon) Panvel  

17.0 Pressure/DP/Vacuum 
Switch 

Indfoss Ghaziabad  

  SOR USA  

  Dressor USA  

  Delta  control UK  

  Trafag Ranipet  

  GIC(Gauges Bourdon) Panvel  

  ASHCROFT INDIA PVT LTD. USA/GERMANY  

  Switzer Chennai  

18.0 Level Switch 
(Float/Displacer) 

DK Instruments Kolkata  

  Levcon Kolkata  

  Sigma Mumbai  

  V-Automat New Delhi  

  SBEM Pune  

  Flow Star Faridabad  

19.0 Level Indicator Flow Star Faridabad  

  Scientific Devices Mumbai  

  Gauges Bourden Panvel  

  SBEM Pune  

  Pune Techtrol Pune  

  Levcon Kolkata  

  Sigma Mumbai  

  V-Automat New Delhi  

  DK Instruments Kolkata  

20.0 OWS/PC HP/Compaq 
/Dell/HCL/IBM/Lenovo 

  

21.0 Printer HP/Cannon/Epson/Xeror/IBM/ 
Lexmark 

  

22.0 UPS HITACHI-HIREL Gandhinagar  

  APC Bangalore  

  Delta Gurgaon  

  Emerson Mumbai  

  DB Power Pune  

  Aplab Mumbai  

23.0 Control / Power Cable Cords Cable Bhiwadi  

  Radiant Cables Hyderabad  

  PolyCab Daman  

  KEI Bhiwadi  

  Nicco Kolkata   

  Ravin Cables Pune  

  Incab Pune  

  HVPL Faridabad  

  Torrent cable Nadiad  

  Havells  Alwar  

  Paramount Khushkhera  

  SRI Ram Cables Bhiwadi  

  Thermocables Hyderabad  

  Torrent cable Nadiad  

  Universal Cables SATNA  

  Gemscab Bhiwadi  

  Delton Faridabad  

24.0 Battery Charger for 
PLC/Diesel Engine 

Chloride Power Kolkata   

  Chabbi Jalgaon  

  AMAR RAJA Tirupati  

  Statcon Noida  

  HBL Power System Hyderabad  
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  Dubas Bangalore  

  Caldyne  Kolkata   

25.0 Fibre Optic Cable Birla Ericsson Rewa  

  Finolex Pune/Goa  

  Aksh Fibre Bhiwadi  

26.0 Pressure Transmitter 
and Diff. pressure 
Transmitter 

Emerson USA/Pawane  

  Laxons Automation Daman  

  YIL Bangalore  

  Siemens Thane  

  Fuji China  

  Yokogawa Japan  

  Honeywell USA/Pune  

27.0 Level Transmitter ABB LIMITED   

  Endress + Hauser (India) Pvt. 
Ltd., 

  

  Moore Industries International 
Inc. 

  

  NIVO CONTROLS PVT. LTD.   

  Pune Techtrol Pvt. Ltd.   

  EMERSON PROCESS 
MANAGEMENT (INDIA) 
PVT.LTD. 

  

  SIEMENS LIMITED   

  SMART INSTRUMENTS 
LTD, BRAZIL 

  

  SBEM PVT. LTD.   

  Honeywell Automation India 
Limited 

  

  TOSHNIWAL INDUSTRIES 
PVT. LTD., 

  

  V. AUTOMAT & 
INTRUMENTS (P) LTD. 

  

  YOKOGAWA INDIA 
LIMITED, 

  

28.0 AGITATOR REMI MUMBAI  

  FIBRE & FIBRE PRODUTS   

  STANDARD ENGINEERS MUMBAI  

  CROMPTON GREAVES AHAMADNAGAR  

29.0 ORIFICE PLATE MICRO PRECISION FARIDABAD  

  INSTRUMENTAION LTD PALGHAT  

  CARLO DYNAMICS HYDRABAD  

 
30.0 

BUTTERFLY VALVE ADVANCE VALVES PVT. 
LTD. 

NOIDA  

  FLUIDLINE VALVES 
COMPANY PVT.LTD. 

GHAZIABAD  

  INSTRUMENTATION LTD. PALAKKAD-KERALA  

  INTERVALVE (INDIA) LTD. PUNE  

  R AND D MULTIPLES 
(METAL CAST) PVT LTD 

MUMBAI  

  SURYA VALVES AND 
INSTRUMENTS MFG CO. 

CHENNAI  

  PENTAIR VALVES AND 
CONTROLS INDIA PRIVATE 
LIMITED 

NAVI MUMBAI  

  UPADHAYA VALVES 
MANUFACTURERS 
PRIVATE LIMITED, 

KOLKATA  
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  VENUS PUMPS AND ENGG. 
WORKS 

KOLKATA  

  WEIR BDK VALVES- A UNIT 
OF WEIR INDIA PVT. LTD. 

NEW DELHI  

31.0 DUAL PLATE CHECK 
VALVE 

ADVANCE VALVES PVT. 
LTD. 

NOIDA  

  ASIAN INDUSTRIAL VALVES 
& INSTRUMENTS. 

CHENAI  

  FLUIDLINE VALVES 
COMPANY PVT.LTD. 

GHAZIABAD  

  R AND D MULTIPLES 
(METAL CAST) PVT LTD 

MUMBAI  

  VENUS PUMPS AND ENGG. 
WORKS 

KOLKATA  

32.0 ELECTRICAL HOIST ARMSEL MHE PVT. LTD BANGALORE  

  ALPHA SERVICES NEW DELHI  

  CONSOLIDATED HOISTS 
PVT LTD 

PUNE  

  CENTURY CRANE 
ENGINEERS PVT. LTD. 

FARIDABAD  

  EDDY CRANES PVT. LTD. MUMBAI  

  GRIP ENGINEERS PVT. 
LTD., 

FARIDABAD  

  GLOBAL TECHNOLOGIES HYDERABAD  

  HERCULES HOISTS LTD. RAIGAD  

  LIFTING EQUIPMENTS AND 
ACCESSORIES 

NEW DELHI  

  MANGLA HOISTS PVT LTD NEW DELHI  

  REVA INDUSTRIES LTD. FARIDABAD  

  ROCKWELL HOISTO 
CRANES PVT. LTD. 

JHAJJAR-HARYANA  

  SAFEX ENERGY PVT. LTD. AHMEDABAD  

  TUOBRO FURGUSON 
(INDIA) PVT LTD 

KOLKATA-  

33.0 INSTRUMENT  
 
 
 
 
 
ING 

AURA INCORPORATED NEW DELHI  

  ASTEC VALVES & FITTINGS 
PVT. LTD., 

MUMBAI  

  ARYA CRAFTS & 
ENGINEERING PVT. LTD. 

MUMBAI  

  COMFIT & VALVE PVT. LTD. AHMEDABAD  

  FLUIDFIT ENGINEERS PVT. 
LTD. 

MUMBAI  

  FLUID CONTROLS PVT. 
LTD. 

MUMBAI  

  HP VALVES & FITTINGS 
INDIA PVT. LTD. 

CHENNAI  

  PRECISION ENGINEERING 
INDUSTRIES 

MUMBAI  

  PANAM ENGINEERS, MUMBAI  

  PERFECT 
INSTRUMENTATION 
CONTROL (INDIA) PVT. 
LTD. 

MUMBAI  
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  VIKAS INDUSTRIAL 
PRODUCTS 

NOIDA  

34.0 JUNCTION BOX AJMERA INDUSTRIAL & 
ENGINEERING WORKS 

MUMBAI  

  FLEXPRO ELECTRICALS 
PVT. LTD. 

GUJARAT  

  K.S.INSTRUMENTS 
PVT.LTD. 

BANGLORE  

  SUCHITRA INDUSTRIES BANGLORE  

  SHRENIK & COMPANY, GUJARAT  

35.0 ROTAMETER         EUREKA INDUSTRIAL 
EQUIPMENTS PVT.LTD. 

PUNE  

  FLOW STAR ENGINEERING 
PVT. LTD., 

FARIDABAD  

  FLOWTECH INSTRUMENTS 
SERVICRS 

GUJARAT  

  INSTRUMENTATION 
ENGINEERS PVT LTD 

HYDERABAD  

  SCIENTIFIC DEVICES 
(BOMBAY) PVT LTD, 

NAVI MUMBAI  

36.0 SIGHT FLOW 
INDICATORS                

B.K.EQUIPMENTS PVT.LTD. CHENNAI  

  BLISS ANAND PVT. LTD. GURGAON  

  FLOWTECH INSTRUMENTS 
SERVICRS 

GUJARAT  

  INSTRUMENTATION 
ENGINEERS PVT LTD 

HYDERABAD  

  SIGMA INSTRUMENTS CO. MUMBAI  

  SCIENTIFIC DEVICES 
(BOMBAY) PVT LTD, 

NAVI MUMBAI  

  TELACE EQUIPMENT 
PVT.LTD. 

CHENNAI  

37.0 TEMPERATURE 
ELEMENT      

GOA INSTRUMENTS 
INDUSTRIES PVT.LTD., 

GOA  

  DETRIVE 
INSTRUMENTATION & 
ELECTRONICS LTD. 

MUMBAI  

  PYRO ELECTRIC 
INSTRUMENTS GOA 
PVT.LTD. 

GOA  

  TECHNO INSTRUMENTS GUJARAT  

  TEMPSENS INSTRUMENT 
(I) PVT LTD 

UDAIPUR  

  TM TECNOMATIC SPA ITALY  

  TOSHNIWAL INDUSTRIES 
PVT. LTD., 

AJMER  

  THERMAL INSTRUMENT 
INDIA PVT. LTD. 

MUMBAI  

  BAUMER TECHNOLOGIES 
INDIA PVT. LTD. 

MUMBAI  

38.0 TEMPERATURE 

GAUGE    

A.N. INSTRUMENTS PVT. 
LTD. 

KOLKATA  

  ASHCROFT INDIA PVT LTD. GUJARAT  

  BUDENBERG GUAGE 
CO.LTD. 

UK  

  FORBES MARSHALL (HYD) 
LTD. 

HYDERABAD  

  GOA INSTRUMENTS 
INDUSTRIES PVT.LTD., 

GOA  
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  GOA THERMOSTATIC 
INSTRUMENTS PVT.LTD. 

GOA  

  GAUGE BOURDON INDIA 
PVT. LTD. 

MUMBAI  

  H.GURU INDUSTRIES KOLKATA  

  H.GURU INSTRUMENTS 
(SOUTH INDIA) P. LTD 

BANGLORE  

  BAUMER TECHNOLOGIES 
INDIA PVT. LTD. 

MUMBAI  

39.0 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  

40.0 SLUICE GATE H SARKAR KOLKATA  

  JASH ENGINEERING INDORE  

  YASHWANT MIRAJ  

  GLOBETECH HOWRAH  

41.0 DIAPHRAGM VALVE PROCON ENGINEERES MUMBAI  

  HAWA VALVES MUMBAI  

  BDK VALVES HUBLI  

  FOURESS  BANALORE  

  INERVALVE GUJRAT  

     

42.0 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  
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  STAFFORD CONTROLS 
LIMITED 
 

PUNE  

  MICON VALVES (INDIA) 
PVT.LTD 

MUMBAI  

43.0 PLUG VALVE 
  

FISHER SANMAR LIMITED CHENNAI  

  BDK HUBLI  

  LARSEN & TOUBRO LTD. MUMBAI  

  LEADER JALANDHAR  

  MICON VALVES (INDIA) 
PVT.LTD 

MUMBAI  

44.0  FLANGES (SS/CS) 
  

BHARAT FORGE PUNE  

  RELIANCE FORGE MUMBAI  

  MS FITTINGS KOLKATA  

45.0 POSITIVE 
DISPLACEMETN 
PUMP 
  
  
  

MILTON ROY INIDA CHENNAI  

  SWELLORE AHMEDABAD  

  VK PUMP NASIK  

  DENCIL PUMP MUMBAI  

46.0  VALVES 
(GATE/GLOBE/NRV/ 
BALL)-
CPVC/PVC/PP/ 
HDPE/PVDF 
  

GEROGE FISHCHER IPING 
SYSTEMS PVT LTD 

DELHI  

  ASTROL PLYTECHINC LTD AHMEDABAD  

47.0  PIPE/FITTINGS/ 
FLANGES 
CPVC/PVC/ 
PP/HDPE/PFDF 
  

GEROGE FISHCHER IPING 
SYSTEMS PVT LTD 

DELHI  

  ASTROL PLYTECHINC LTD AHMEDABAD  

48.0  RUBBER LINING 
FOR PIPES/TANKS 
  
  

RISHI INDUTRIES SONEPET  

  INDUSTRIAL LINING LTD BARODA  

  MIL CHENNAI  

49.0 NON METALIC PUMP 
(CENTRIFUGAL) 
  
  

Anticorrosive Pumps Mumbai   

  Rajedia Pumps Gujrat  

  Price Pumps Mumbai  

50.0  Blower  
  
  
  

Everest Delhi  

  Kay International Haryana  

  Swam Pneumatics Delhi   

  Kulkarni brothers  Mumbai  

51.0 TEMPERATURE 
SWITCH 

INDFOSS (INDIA) LTD. GAZIABAD  



 

  SPEC NO: ROS: 6185 

  
ANNEXURE : B 

  

    REV NO: 00 

   

 

   
 

 

 

TITLE: 

TECHNICAL SPECIFICATION FOR 

GAS CHLORINATION PLANT 

5X800 MW TSGENCO YADADRI TPS 
  

  DRESSER INDUSTRIES 
INC. 

USA  

  SWITZER INSTRUMENT 
LTD. 

CHENNAI  

  SOR INC. USA  

  TOSHNIWAL BROTHERS 
(P) LTD. 

DELHI  

  VASU TECH LIMITED DELHI  

52.0 HDPE TANK SINTEX   

53.0 FRP TANK TIANODE CHENNAI  

  BHAVI PLAST  MUMBAI  

54.0 HYDROGEN 
DETECTOR 
  
  
  

Detection Instruments INDIA  

  HACH USA  

  HONEYWELL UK  

  ORBIT INDIA  

55.0  RESIDUAL 
CHLORINE 
ANALYZER 
  

EMERSON   

  HACH   

56.0  LOCAL CONTROL 
PANEL 
  
  
  

INDSUSTRIAL 
SWITCHGEAR & CONTROL 

MUMBAI  

  POSITRONICS BARODA  

  ECS NOIDA  

  SWITCHING CIRCUIT KOLKATA  

  CONTROL & SCHEMATICS HYDRABAD  

  GE POWER BANGLORE  

  SIEMENS KOLKATA  

  C&S NOIDA  

  PYROTECH UDAIPUR  

  DELTA CONTROL MUMBAI  

  L&T MUMBAI  

57.0 PAINT BERGER    

  ASIAN PAINTS   

  SHALIMAR   

  J&N   

  HIND RECTIFIER NASIK  

58.0 Chain pulley block INDEF   

  BRADY   

  Lifting Equipment   

  GRIP ENGG   

  Tractel tirfor   

  REVA   

  TECHNO INDUSTRIES   

59.0 HAND PUMP 
(MOTOR OPERATED 
BARREL PUMP) 

JYOTI   

  SOLVACID   

  SLEEK   

  FLUDIYNE   

  Mach Powerpoint   

60.0 STRUCTURE STEEL SAIL   
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  TISCO   

  JINDAL   

  BHUSWAL   

 

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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PACKAGE : CW GAS CHLORINATION FOR UNIT # 1,2

UNIT :

BHARAT HEAVY ELECTRICALS LIMITED,  NEW DELHI
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