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YADADRI THERMAL POWER STATION 
 

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.  
5 Latitude  16° 42'20.40 N 
6 Longitude  79° 34'41.56 E 
7 Nearest Town 30 Km Miryalaguda 
8 Nearest Railway Station  6.5 Km Damercherla 
9 Nearest Airport 130 Kms (Vijayawada) 
10 Site Conditions 
 Ambient Temperature 

 Daily minimum ( 
average) 10°C 

 Daily maximum ( 
average) 47°C 

 Design Ambient 
Temperature 50°C 

 Ambient temperature  
( performance) 38°C 

 Relative Humidity for 
design / efficiency 48-84 % 

 Annual rainfall, mm 600 mm 

 Plant Elevation above 
MSL 85 m above MSL 

 Mean Wind Speed 8 km/h 

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

 Seismic co-efficient Zone-II as per IS- 1893 (Part-IV) 
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1.0 INTENT OF SPECIFICATION 
 
This specification includes, but not limited to supply part , services part & mandatory spares 

comprising of design (i.e. Preparation and submission of drawing/ documents including " As Built 

" drawings and O&M Manuals) , engineering, manufacture, fabrication, assembly, inspection / 

testing at vendor's & sub-vendor’s works, painting, maintenance tools & tackles (as applicable), 

fill of lubricants & consumables , mandatory spares along with spares for erection ,start up and 

commissioning as required, forwarding, proper packing, shipment and delivery at site, unloading, 

handling, transportation & storage at site, in site transportation, assembly, minor civil works, 

erection & commissioning, trial run at site, preparation of drawings in 3D and carrying out 

performance guarantee /Functional / Demonstration tests at site (As applicable), obtaining CCOE 

approval, training of customer/ client O&M staff &  final handing over to end customer in flawless 

condition  in line with drawings/ documents/ test procedures approved by BHEL/Customer for 

Hydrogen generation plant.   

“Note 1: - Bidder to note that the building along with foundation of equipment has already 

constructed at site. Bidder to accommodate their equipment within the foundation already 

constructed. Any modification required in foundation to accommodate bidder’s equipment shall be 

part of bidder’s scope. Bidder is advised to visit site for clarity of actual site condition w.r.t 

Hydrogen generation plant civil works before bid submission.  Further equipment layout with 

foundation details of Hydrogen Generation Plant (BHEL Dwg. No. PE-V0-417-168-A001) is 

enclosed here with this specification & bidder to follow the same”. 

“Note 2: - Bidder to note that MCC for Hydrogen Generation Plant has already manufactured and 

dispatched to site. Further, Bidder to note that the Final Electrical Load of all the drives are 

mentioned in sub-section IB and the same shall be adhered by the Bidder. In case if any 

modification required in MCC due to change of Load data the same shall be in bidder's scope. 

“Note 3: - Bidder to note that PLC for Hydrogen Generation Plant has already manufactured and 

dispatched to site. Further, Bidder to note that the same shall be free issued to successful bidder. 

In case any modification is required in PLC due to manufacturer’s design, the same shall be in 

bidder's scope. For PLC details of Hydrogen Generation Plant, BHEL Dwg. No. PE-V0-417-168-

A006 is enclosed here with this specification & bidder to follow the same”. 

“Note 4: - Bidder to note that Hydrogen Generation Skids (2nos.) has already manufactured and 

dispatched to site. Further, Bidder to note that the same shall be free issued to successful bidder. 

In case any modification is required in Hydrogen Generation Skids due to manufacturer’s design, 

the same shall be in bidder's scope. Bidder is advised to visit site for clarity of actual site 

condition w.r.t Hydrogen generation plant skids before bid submission for skids details, BHEL 

Dwg. No. PE-V0-417-168-A021 is enclosed here with this specification & bidder to follow the 

same”. Further,  refurbishment / replacement of already supplied item shall also be in bidder’s 

scope  

5



 

TITLE: 
5X800 MW YADADRI TPS 

 

VOLUME - I.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IA 
REV. NO. 00  

 
Note-5 Following item already dispatched at site: - 

1. Item already mounted on each skid 

a. Electrolyser  

b. Lye Filter 

c. Lye Pump 

d. O2 Seperator 

e. H2 Seperator 

f. O2  Moisture Gas Seperator 

g. H2  Moisture Gas Seperator 

h. Lye Cooler 

i. Catalyst Column 

j. Dry Absorber  

k. Gas Condensor  

l. Water Gas Seperator 

m. Gas Cooler 

n. DM Water cum Lye Making Tank 

o. H2 Buffer Tank 

p. O2 Demister 

q. H2 Demister 

r. DM Water feed Pump 

s. Level indicator 

t. Differential pressure transmitter 

u. Level Transmitter 

v. Pressure Gauge 

w. Pressure Transmitter 

x. RTD with temperature Transmitter 

y. Temperature Gauge 

z. Trace 02 Sensor 

aa. Flow indicator 

bb. Dew Point Sensor. 

2. 2 X 10 KVA UPS. 

3. PLC Panel Including PLC Software Hardware 
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2.0       SCOPE OF SUPPLY: 
            

Note 5:- Bidder to note that the technical specification is prepared considering bipolar design. So, 

the equipment and mandatory spares as applicable for bipolar design as per manufacturer 

standard practice shall be supplied.  

 
A) Scope of Supply by Bidder: - (Strike off item already supplied to site. However, any other 

item required for completeness of plant and safe operation is also in scope of bidder.) 
 

2.1 Two streams of electrolysers working in parallel (each of capacity minimum 15 Nm3/hr.). 

2.2 Three (3) numbers of hydrogen gas compressors and drives (each of minimum 18.75 Nm3/hr.).  

Each compressor set shall be capable of compressing hydrogen gas from suction pressure 

corresponding to that of the low pressure at generation point to the pressure required to fill the 

hydrogen cylinders i.e. 150 Kg/cm2 (gauge), with pressure gauge, safety relief valve, temperature 

gauge etc. along with flame proof electric motor, cell purging system, hydrogen gas buffer tanks. 

2.3 Two (2) nos. rectifier along with accessories like connection copper bar to electrolyser etc. is in 

bidders’ scope.  

2.4 Hydrogen gas buffer tanks of adequate capacity along with all accessories like PT, PG, LT etc. 

2.5 Two (2) nos. Dual Type After-Filters to prevent entrainment of desiccant particles with the effluent 

gas from the dryer unit. 

2.6 Two (2) nos. Portable Hydrogen Gas Purity Meters. These meters shall be battery operated. 

2.7 Two (2) nos. Hydrogen filling stations with manifold isolating valve, safety valve etc. for both 

evacuation and simultaneous filling of minimum 8 cylinders (total 16 nos.) shall be provided with 

hydrogen at a maximum filling pressure of 150 Kg/cm2 (gauge). Each filling manifold shall be 

provided with a common vacuum pump for evacuation of air from hydrogen cylinder prior to filling. 

2.8 Two (2) nos. Nitrogen manifold common for both streams shall be provided. Each nitrogen 

manifold shall comprise of four 4 nos. for complete purging of the hydrogen gas streams, along 

with complete scavenging system comprising necessary piping network, all fittings, pressure 

reducing station etc.  

2.9 One number DM Water Storage Tank of Capacity adequate enough for 5 days’ normal 

requirement of hydrogen gas generation on continuous basis at rated capacity of the Hydrogen 

Generation Plant. Tank will be fitted with drain connections, level transmitters, level indications, 

conductivity meter etc. The Tank shall be of SS construction. Water level shall be controlled via a 

solenoid valve with float type level switch assembly mounted at tank top. 

2.10 Two (2) nos. Electrolyte Transfer Pumps (As Applicable) with drive motors, pressure gauge at 

pump discharge, 

differential pressure gauge across suction filter etc. complete with all accessories. 

2.11  De-oxy units, coolers, hydrogen gas purification system, piping fitting, valves, complete with 

required instrumentation and other items as per P&ID for the hydrogen generation plant enclosed 

with this technical specification.  
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2.12 Bidder shall include vacuum pump with motor and instruments and high-pressure cylinder testing 

apparatus along with all accessories for testing cylinders. 

2.13 Bidder shall supply necessary leak detector system for Hydrogen Generation Plant. 

2.14 Bidder shall provide one number trolley for Hydrogen Generation Plant building which shall meet 

all the safety expects of hydrogen generation plant. 

2.15 Bidder to include the Ventilation Requirement for hazardous and non-hazardous area including 

toilets and MCC room in his scope for the H2 Plant building as per the requirement specified in 

the technical specification. The air quantity of ventilation system shall be estimated based on 

minimum number of air changes shall not be less than 30 air changes per hour. The exhaust air 

shall be discharged at a suitable height from the room. Temperature rise inside the building shall 

be restricted to Maximum of 3 deg.C over design ambient. Louvers for fresh air-supply as per 

building layout as required. Axial flow fans for exhausting air/fumes shall be provided for 

hydrogen generation plant area and shall be of flameproof construction with inlet and outlet 

dampers. However, ducts and all other parts like blades etc. shall be epoxy painted. 

2.16 Bidder shall also include in his scope Air-conditioners for PLC control room. 

2.17 Bidder to note that UPS has already been supplied. However, ACDB, Batteries along with other 

accessories is in bidders’ scope. (Refer UPS scheme enclosed with the specification). 

2.18 Bidder to note that PLC has already been supplied. However, back up panel, furniture, OWS, 

laptop etc.  with other accessories is in bidders’ scope. (Refer PLC scheme enclosed with the 

specification). 

2.19 Bidder shall include in his scope necessary support/platform /ladder/hanger /anchor bolts as 

required for satisfactory erection / commissioning & operation of plant shall be provided by 

bidder.  

2.20 Bidder shall include in his scope all hydrogen generation plant pipes and conduit support. All 

drains shall be terminated at nearest drain. 

2.21 Bidder shall also provide connection, isolation device, manifold, piping etc. for N2 gas connection 

to cell system for purging. 

2.22 Bidder to note that N2 gas required for purging the system during commissioning/Demonstration 

test/trial operation etc. till handing over the plant to shall be arranged by bidder. 

2.23 Bidder to note that the MOC of pipes carrying Hydrogen Gas and cooling water shall be SS 304. 

Further insulation shall be provided for the pipes carrying cooling water. 

2.24 Bidder shall also obtain the necessary clearances etc. from Govt. Agencies for the Hydrogen 

Generation plant. Hydrogen generation and storage system shall comply with all applicable 

federal state laws, and local ordinances. 

2.25 Bidder shall guarantee that the equipment offered shall meet the rating and performance 

requirements for successful running of hydrogen Generation plant. 

2.26 Start-up & Commissioning spares.  

2.27 Counter flanges, blank flanges, isolation valves at all the terminal points as required as per 

system requirements. 
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2.28 All special tools necessary for proper maintenance or adjustment of the equipment packed in 

permanent box. 

2.29 All necessary structural steel for pipe supporting structure, platforms, walkways / pathways and 

access stairs, mechanical plant and equipment, mechanical services and pipe work associated 

with Hydrogen Generation Plant. 

2.30 Permanent ladder (not rungs) for approaching the top of tanks, valves for All steel inserts with 

lugs, plates, bolts, nuts, sleeves, edge angles and all other embedding components etc. as 

required to grout in civil works and to support/hold the equipment being supplied under this 

specification for opening/maintenance purpose. 

2.31 All auxiliary steel structures (U-clamps, nuts, bolts, channels etc.) for fixing the pipe on the 

pedestal or trestles. 

2.32 Wrapping, coating and protection of all the buried pipe shall be as per IS 10221 or AWWA C 203. 

2.33 Finish paint for touch-up painting of equipment after erection at site in sealed containers. 

2.34 Set of special tools and tackles if required for maintenance and erection of equipment supplied. 

2.35 All necessary flanges and counter flanges to interconnect the piping.  

2.36 All insert plates, puddle pipes, nuts and bolts, counter flanges, grouting material wherever 

applicable shall be in the scope of bidder. 

2.37 Embedment plates with lugs shall also be provided by bidder as per system requirement. 

2.38 Monitoring gadgets, instruments and equipment required for commissioning & maintenance (till 

PG test and plant handover). 

2.39 Instrument hook up material shall be in bidder’s scope. 

 

3.0   SCOPE OF SERVICE: 
 
            The bidder’s scope also includes the following services at site: 

i) Design and engineering of entire hydrogen generation Plant 

ii) Erection and commissioning, unloading, storage and handling at site. 

iii) Arrangement of all instruments and lab facilities to carry our trail run, commissioning and PG test. 

iv) Wrapping, coating and protection of all the buried pipe shall be as per IS 10221. 

v) In site transportation. 

vi) Pre- Commissioning work such as flushing, hydraulic testing etc. Necessary consumables and 

instrumentation as required for inspection and testing at works as well as at site including pre-

commissioning activities shall be arranged by the successful bidder at their own cost. 

vii) Monitoring gadgets, instruments and equipment required for maintenance (till PG test and plant 

handed over).  

viii) All personal required during commissioning and PG test. 

ix) Trail run for requisite period. 

x) Performance testing. 
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xi) 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. Colour coding scheme shall be intimated to vendor during detailed 

engineering.  

xii) Final touch up painting at site. 

xiii) Obtaining CCE approval. 

xiv) Any other service required for making the installation complete in all respect within battery 

limits and for satisfactory erection & commissioning of the system as well as to meet any 

statutory requirement relevant to the package, unless specifically EXCLUDED from scope of 

services. 

4.0   TERMINAL POINTS: 
 

TP1:-  DM water  

DM water shall be used as cooling water and shall be terminated at a distance of 10m from the 

hydrogen plant building at ambient temperature and pressure of 1 kg/cm2 (min) and the same may 

be used as cooling water. Bidder to include in his scope all the equipment and accessories required 

for closed loop cooling with chiller unit for cooling of equipment. Chiller unit consist of two nos. Air 

cooled chillers (1w+1sb), one number Chiller water storage tank of adequate capacity, two nos. 

chilled water re circulation pumps complete with drive motors along with strainers and all other 

necessary redundant instruments, isolation valves, piping, flanges, pipe fittings etc. 

TP2: - DM water (Feed water)   

Feed water (Refer annexure – VII, section-IA, for the feed water analysis): - Bidder to note that the 

DM quality feed water shall be terminated at one point (10 meter from hydrogen generation plant 

building) for hydrogen generation. Further distribution of DM feed water shall be in bidder’s scope. If 

bidder finds the quality of DM water supplied not suitable for his/her system than the required 

equipment/item for achieving the desired DM quality shall be in scope of bidder. 

Note: - Temperature of feed water / cooling water shall be as per ambient conditions.  

TP3: - Instrument air and Service air   

Bidder to note that both Instrument and service air shall be terminated at one point (10 meter from 

hydrogen generation plant building) for hydrogen generation. Further distribution of Instrument and 

service air shall be in bidder’s scope.  

TP4, Drains: - All drains shall be connected to the nearest plant drain by bidder. 

5.0 SCOPE OF SUPPLY (CIVIL) 
 
5.1 Total Civil construction work at site is in BHEL’s Scope of work, however complete grouting for 

equipment, pumps, blowers etc. fixing of equipment, pumps, blowers etc. as required shall be in 

bidder’s scope. 

5.2 Pedestals for pipe supports, however, auxiliary structure, supports components for piping is in 

bidder’s scope. 
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5.3 Also detailed Civil Input drawing shall be provided by bidder. Successful bidder shall furnish civil 

assignment drawings. The corresponding CIVIL drawing prepared by BHEL / CIVIL agency, based 

on civil assignment drawing of bidder will be furnished to the successful bidder for concurrence. 

 

6.0 ELECTRICAL  
 

Complete electrical as per specification / details indicated in Section IB (Specific Technical 

Requirement Electrical) and IIB (General Technical Requirement Electrical). Further, Bidder to note 

that the Final Electrical Load of all the drives are mentioned in sub-section IB and the same shall be 

adhered by the Bidder. In case if any modification required in MCC due to change of Load data the 

same shall be in bidder's scope. 

 
7.0 CONTROL AND INSTRUMENTATION -   

 
Complete C&I as per specification / details indicated in Section IC (Specific Technical Requirement 

C&I) and IIC (General Technical Requirement C&I). 

 
8.0    BIDDER TO FURNISH FOLLOWING DOCUMENT/INFORMATION ALONG WITH THE BID. 

 
8.1 Pre-bid if any in enclosed pre-bid schedule. 

8.2 Deviation schedule duly fill for deviation along with cost of withdrawal, if any. 

8.3 Schedule of Declaration. 

8.4 Guaranteed Performance Data. 

 
9.0 EXCLUSIONS 

 
a) Instrument air and service air up to the terminal point. 

 
b) DM Water, Service water and potable water up to the terminal point. 

 
c) All civil construction Works at site. 

 
10.0   QP AND SUB VENDOR APPROVAL 

 
Bidder to note the QP requirement shall be in line with the Annexure-I of technical specification. 

However, detailed QP, inspection checklist, certificate of conformance etc. for each sub-vendor shall 

be decided during detailed engineering. All inspection & testing etc. shall be carried out accordingly. 

Any changes/additional tests insisted upon by Owner during detailed engineering shall be accepted 

by bidder without any commercial implication to BHEL/Owner. 

The sub vendor list (Annexure- II) enclosed is indicative only and is subject to approval / acceptance 

by customer. Bidder to propose his sub vendor list with back up documents (experience list, end 

user performance certificate as applicable) etc. The same shall subject to BHEL and Customer 

approval during detailed engineering stage without any commercial & delivery implication to BHEL.  
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11.0 DESIGN/CONSTRUCTION 
   

 The P&IDs (Dwg.No.-PE-DG-417-168-A001) is enclosed in section IA for bidder’s compliance.  

 The material of construction specified in specification are minimum requirements and material of 

construction for other components not specified shall be similarly selected by the bidder for 

intended duty which shall be subjects to customer approval during detailed engineering without 

any delivery and price implication to BHEL. 

 The technical specification requirement for items which are not included shall be subject to 

customer/BHEL approval during detailed engineering stage. Vendor will submit all the backup 

documents for provenances of the technical details selected. 

 
12.0  DRAWING/DOCUMENTS REQUIREMENT 

 
For the Drawings/Documents distribution procedure, please refer ANNEXURE-IV. 

For the Drawings/Documents submission schedule, please refer ANNEXURE-VI. 

The bidder has to submit the revised drawing/document along with the compliance sheet 

indicating enumerate reply to all BHEL and customer comments or observations. Without 

compliance sheet the submission of the drawings/documents will not be considered and the delay 

on this account will be solely on bidder’s side only. Bidder to comply with the observations of the 

BHEL and CUSTOMER without price & delivery implication. 

 
13.0 SPARES 

  
             START-UP & COMMISSIONING SPARES 

 
Start-up and commissioning spares are those spares which are required during the start-up and 

commissioning of the equipment/system. All spares used till the plant is handed over to the 

BHEL/Customer shall come under this category. The Bidder shall provide for an adequate stock 

of such start up and commissioning spares to be brought by him to the site for the plant erection 

and commissioning. They must be available at site before the equipment are energized. The 

unused spares, if any, should be removed from there only after the issue of Taking Over 

certificate. All start up spares which remain unused at the time shall remain the property of the 

Bidder. 

MANDATORY SPARES 
 

a. The list of mandatory spares which is to be considered by bidder in their scope are indicated 

in Annexure VI. 

b. All mandatory spares shall be delivered at site at least two months before scheduled date of 

initial operation of the first unit. However, spares shall not be dispatched before dispatch of 

corresponding main equipment. 

c. Wherever quantity is specified both as a percentage and a value, the Bidder has to supply the 

higher quantity until and unless specified otherwise. 

d. Inspection of mandatory spares shall be in line with the approved quality plans for the 
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respective items/equipment. The inspection categorization of mandatory spares shall also be 

in line with the approved Categorization plan for the respective items/equipment. 

14.0 ADDITIONAL REQUIREMENT 
 
 Any statutory requirement / clearance required for the package from government / local body 

shall be in bidder’s scope. 

 The vendor of their contractual obligations of completing the work as per specification 

requirement. Any deviation from specified requirement shall be reported by the vendor in 

writing and require written approval shall be taken from BHEL. Unless any change in specified 

requirement has been brought out by the vendor during detail engineering in writing while 

submitting the document to customer for approval, approved document (with implicit deviation) 

will not be cited as a reason for not following the specification requirement. 

 KKS numbering if required, as per BHEL/Customer requirement shall be provided by the 

Bidder during detailed engineering stage without any commercial/delivery implication to BHEL. 

 Any item/work either supply of equipment or erection material which have not been specifically 

mentioned but are necessary to complete the works 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. 

 Buried piping shall be protected as under (as per IS-10221). 

 Surface cleaning by wire brush, power tool cleaning etc. 

 Apply one coat of coaltar/primer/enamel. 

 Apply one layer of tape comprising of coaltar. Application of tape shall conform to AWWA 

C- 203/IS 10221 (Appendix-B) with Minimum thickness of tape as 4MM +10%  

 In case vendor submits revised drawing after approval of the corresponding drawing, any 

delay in approval of revised drawing shall be to vendor’s account and shall not be used as a 

reason for extension in contract completion.  

 Wherever local instruments for measurement of Flow, Pressure, Level is indicated in the P&ID, 

Bidder to provide Diaphragm seal type instrument for Chemical (all type and concentration), 

corrosive, viscous fluids application. 

 All the vertical pumps shall be considered as self-lubricating type unless specifically mentioned. 

 All piping, valves, fittings to be selected by bidder of minimum PN 10 or 150# class rating. 

 Final Electrical Load list will be submitted by the successful bidder as per agreed drawing/ doc 

submission schedule. Thereafter any change in the electrical load list shall be entertained only 

subject to its feasibility, and BHEL reserves the right to debit the vendor cost of any changes 

necessitated in the switch gear /MCC on account of changed loads. 

 Preparation of drawings / document / P&ID’s in 3D modelling software and providing soft copy of 

same to BHEL. 
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15.0 INSTRUCTIONS TO BIDDER 
 

a) The contractor shall be responsible for providing all material, equipment & services, which are 

required to fulfil the intent of ensuring operability, maintainability, reliability and complete safety of 

the complete work covered under this specification, irrespective of whether it has been 

specifically listed herein or not. Omission of specific reference to any component / accessory 

necessary for proper performance of the equipment shall not relieve them of the responsibility of 

providing such facilities to complete the supply, erection and commissioning of Complete 

Hydrogen Generation Plant. 

b) 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. 

c) 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.  

d)  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.  

e)  While all efforts have been made to make the specification requirement complete & 

unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure 

completeness of specification, to bring out any contradictory / conflicting requirement in different 

sections of the specification and within a section itself to the notice of BHEL and to seek any 

clarification on specification requirement in the format enclosed under Vol-III of the specification 

within 10 days of receipt of tender documents. 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.  

f) The bidder’s offer shall not carry any sections like clarification, interpretations and /or 

assumptions. 
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g) Deviations, if any, should be very clearly brought out clause by clause along with cost of 

withdrawal in the enclosed schedule (Section – III); otherwise, it will be presumed that the 

vendor's offer is strictly in line with NIT specification. If no cost of withdrawal is given against the 

deviation, it will be presumed that deviation can be withdrawn without any cost to BHEL/its 

customer.   

h) In case all above requirements are not complied with, the offer may be considered as incomplete 

and would become liable for rejection.  

i) 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. 

j) 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 as per 

approved QAP. 

k) BHEL’s/Customer’s representative shall be given full access to the shop in which the equipment 

are being manufactured or tested and all test records shall be made available to him. Pre-bid 

meeting shall be held before bid submission. Bidder to ask all their queries in pre-bid meeting. 
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CLAUSE NO. QUALITY ASSURANCE 

MUZAFFARPUR THERMAL POWER PROJECT 
STAGE-II (2X195 MW) 

MAIN PLANT PACKAGE 

TECHNICAL SPECIFICATION 
SECTION - VI 

PART-B, BOOK 2 OF 2 
BID DOCUMENT NO.: CS-0350-108-2 

E-10 
HYDROGEN GENERATION 

PLANT 

PAGE 
1 OF 1 

HYDROGEN GENERATION PLANT 
 

HYDROGEN GENERATION PLANT-TESTS 
 Tests/Check 

                                     

Items / Components 
M

at
er

ia
l T

es
t 

W
P

S
/P

Q
R

/W
el

de
r

D
P

T/
M

P
I

U
ltr

as
on

ic
 te

st
 

R
T

P
ne

um
at

ic
 te

st
 

H
yd

ra
ul

ic
 / 

W
at

er
 F

ill 
te

st
s 

A
ss

em
bl

y 
/ f

it 
up

 

D
im

en
si

on
 

Fu
nc

tio
na

l/ 
op

er
at

io
na

l t
es

ts
 

P
er

fo
rm

an
ce

 te
st

s 

O
th

er
 te

st
s 

R
em

ar
ks

 

H2 PLANT            

A.COMPRESSOR        Y  Y Y  

 1) Casing Y3            

2) Crank shaft/connecting 
rod

Y3  Y Y     Y    

3) Piston/Diaphragm   Y3       Y  

B. DRYING PLANT       Y      

 1.)Raw material 
identification 

Y3  Y1  Y2        

C. HYDROGEN 
GENERATOR 

      Y   Y Y  

D. CELL MODULE   Y   Y Y  

E. GAS HOLDER Y3      Y     

1.Fillet welds/nozzles welds and knuckle portion of dished ends and all butt welds. 

2. 100% butt welds and 100% for Tee joints and dished ends welds. 

3. One per heat /HT batch. 

Notes. 

1.Quantum of checks shall be 100% unless otherwise  specified. 
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



 

 







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 

 

 







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



 







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






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ANNEXURE
Yadadri TPS (5X800MW) approved sub vendor list for Hydrogen Generation Plant

Lr.No.CE/TPC/SE-3/EME-l l/YTPS(5X8OOMWyF.Vendors/D.NoZ 2,Dt:gD.01.2023

",!

PART.I

sl.
No. Item Description sl.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

1
DM WATER STORAGE TANK

(HDPE)

1 SINTEX, INDIA Approved

2
POLYPLAST CHEMr-pt-ANTS (r) pVT. LTD.,
MUMBAI Approved

3
DEEPA COMPOSITE INDIA PRIVATE
LIMITED, MAHARASHATRA

Approved

4
FRP COROSEAL INDUSTRIES, ANDHRA
PRADESH

Approved

5
EPP COMPOSITES PRIVATE LIMITED,
GUJARAT

Approved

6
JR FIBREGLASS INDUSTRIES PVT. LTD.,
MUMBAI Approved

2 PIPE FITTINGS

1 M/S. N L HAZRA & SON, KOLKATA Approved
2 COMFIT & VALVES PVT LTD., MEHESANA Approved

3
ARYA CRAFTS & ENGINEERING PVT LTD.,
GUJARAT

Approved

4 AURA INC. PHASE. 2, NEW DELHI Approved
5 BALDOTA VALVE, MUMBAI Approved

6
EXCEL HYDRO-PNEUMATICS PVT. LTD.,
MUMBAI

Approved

7 FLOWTECH, KOLKATA Approved

B
HP VALVES & FITTINGS (INDIA) PVT. LTD.,
MOGAPPAIR WEST, CHENNAI

Approved

9
METPRESS ENGINEERING WORKS,
KOLKATA

Approved

10 PANAM ENGINhLRS LIIJ., MUMBAI Approved
11 PMT ENGINEERS, AHMEDABAD Approved

72
PRECISION ENGG INDUSTRIES,
GOREGAON, MUMBAI

Approved

13 PRIME ENGINEERS, MUMBAI Approved

t4 V.K.INDUSTRIES, BENGALURU Approved

15 VIKAS INDUSTRIAL PRODUCTS, NOIDA Approved

3 LT MOTORS

1 ABB LTD, SECUNDERABAD Approved

2 BHARAT BIJLEE LIMITED, MUMBAI Approved

3
CG POWER & INDUSTRIAL SOLUTIONS
LTD., AHMEDNAGAR

Approved

4 CROMPTON GREAVES LTD., AHMEDNAGAR Approved

5
KIRLOSKAR ELECTRIC CO LTD.,
BANGALORE

Approved

6
I-AXMI HYDRAULICS PW LTD.,
SECUNDERABAD

Approved

7 SIEMENS INDIA LTD., CHENNAI Approved

8 MARATHON Approved

chi neerfn{ineerlTPC
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ANNEXURE
Yadadri TPS (5X800MW) approved sub vendor list for Hydrogen Generation Plant

Lr.No.CE/TPC/SE-3/EME-l l/YTPS(5X8OOMWyF.Vendors/D.No2t'z/22,Dt:2D.01.2023

sl.
No. Item Description sl.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

4 Mrsc. PUMPS (HORTZONTAL)

1 BEACON WEIR LTD., CHENNAI Approved

2
BEST AND CROMPTON ENGG LTD.,
CHENNAI

Approved

3 FLOWMORE LTD., HARYANA Approved

4
FLOWSERVE INDIA CONTROLS PW. LTD.,
KOLKATA

Approved

5 JYOTI LTD., GUJARAT Approved

6 KIRLOSKAR BROTHERS LTD., PUNE Approved

7 KISHORE PUMPS, CHENNAI Approved

B KUBOTA CORPN, JAPAN Approved

9
MAX FLOW PUMPS INDIA PVT. LTD.,
GURGAON

Approved

10 SAM PUMP, TAMILNADU Approved

11 WPIL LIMITED, KOLKATA Approved

L2
WILO MATHER & PLATT PUMPS LTD.,
MUMBAI

Approved

5 PRESSURE GAUGE

1 A.N.INSTRUMENTS PVT. LTD., CHENNAI Approved

2 BAUMER INDIA PRIVATE LIMITED, PUNE Approved

3 GENERAL INSTRUMENTS(GIC), PANVEL Approved

4
WALCHANDNAGAR INDUSTRIES LTD.,
BAUMER

Approved

5
WIKA INSTRUMENTS INDIA PVT. LTD.,
PUNE

Approved

6 ASHCROFT INDIA PVT LTD, , GU]ARAT Approved

7 BAUMER TECHNOLOGIES, MUMBAI Approved

8 BELLS CONTROLS LIMITED, KOLKATA Approved

9 BUDENBERG GAUGE CO LTD, UK Approved

10
FORBES MARSHALL (HYD) PVT. LIMITED,
HYDERABAD

Approved

11 GAUGES BOURDON INDIA, NAVI MUMBAI Approved

t2 GOA INSTRUMENT INDUSTRIES PVT LTD.,
GOA

Approved

13 GOA STATIC INSTRUMENTS, GOA Approved

74
H.GURU TNSTRUMENTS (S.r) PVT. LTD.,
BANGALORE

Approved

15 MANOMETER INDIA PVT LTD., THANE Approved

16
PRECISION MASS PRODUCTS PVT. LTD.,
GANDHINAGAR, GUJARAT Approved

17 WAREE INSTRUMENTS LIMITED, MUMBAI Approved

I
Chief
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Yadadri TPS (5X800MW) approved sub vendor list for Hydrogen Generation Plant

Lr.No.GE/TPC/SE-3/EME-l l/YTPS(5x800MwyF.vendors/D.No9J 2,Dt:2c,.01.2023

sl.
No. ftem Description st.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

6 PRESSURE TRANSMITTER

1 ABB LIMITED,GERMANY/IN DIA Approved

2 EMERSON PROCESS USA/NAVI MUMBAI Approved

3
ENDRESS + HAUSER(I) AUTOMATION,
INDIA Approved

4
FUJI ELECTRIC SYSTEMS CO. LTD.
JAPAN/FRANCE /INDIA

Approved

5
HON EYWELL AUTOMATION INDIA LIMITED,
USA/INDIA Approved

6 SIEMENS LTD., INDIA Approved

7 YOKOGAWA INDIA LIMITED, JAPAN/INDIA Approved

7
DIFFERENTIAL PRESSURE

TRANSMITTER

1 ABB LIMITED,GERMANY/INDIA Approved

2
BALDOTA CONTROL & (SMAR MAKE)
EQUIPMENTS PVT LTD,, INDIA

Approved

3
EMERSON PROCESS MGT PVT. LTD., USA/
INDIA Approved

4
ENDRESS + HAUSER(I) AUTOMATION,
INDIA Approved

5
FUJI ELECTRIC SYSTEMS CO. LTD,,
JAPAN/FRANCE/INDIA

Approved

6
HON EYWELL AUTOMATION IN DIA LIMITED,
USA/INDIA Approved

7 SIEMENS LTD., INDIA Approved

B YOKOGAWA INDIA LIMITED, INDIA/JAPAN Approved

8 TEMPERATURE GAUGE

1 A.N.INSTRUMENTS PVT LTD, CHENNAI. Approved

2 GOA THERMOSTATIC INSTRUMENTS., GOA Approved

3
H GURU INSTRUMENTS (SOUTH INDIA), PVT
BANGALORE

Approved

4 GEN ERAL INSTRUMENTS(GIC), PANVEL Approved

5
WIKA INSTRUMENTS, INDIA PVT. LTD.,
PUNE

Approved

6
BAUMER TECHNOLOGIES (I) PRIVATE
LIMITED, MUMBAI

Approved

7
FORBES MARSHALL(HYD) LTD.,
HYDERABAD

Approved

8
GAUGES BOURDON (rNDrA) PVT. LTD.,
MUMBAI Approved

9
GOA INSTRUMENTS INDUSTRIES PRIVATE
LTD., GOA Approved

10
PRECISION MASS PRODUCTS PVT. LTD,
INDIA Approved

Chief Engineer/TPC
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Lr.No.CE/TPC/SE-3/EME-I I/YTPS(5X8OOMWyF.Vendors/D.No2lzl22,Dt:?o.01.2023

sl.
No. Item Description sl.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

9
TEMPERATURE

TRANSMITTER

1 ABB, GERMANY / BANGALORE Approved

2 EMERSON PROCESS, USA/NAVI MUMBAI Approved

3 ENDRES+HAUSER (I) AUTOMATION, INDIA Approved

4
HONEYWELL AUTOMATION INDIA LIMITED,
USA/PUNE

Approved

5 SIEMENS LTD., INDIA Approved

6 YOKOGAWA INDIA LIMITED, BANGALORE Approved

10 TEMPERATURE ELEMENT

1 BAUMER INDIA PRIVATE LIMITED, MUMBAI Approved

2
DETRIV INSTRUMENTATION AND
ELETRONICS LTD., MUMBAI

Approved

3 EXOTHERM INSTRUMENTS, THANE Approved

4
GAUGES BOURDON INDIA PVT LTD.,
MUMBAI

Approved

5
GOA INSTRUMENTS INDUSTRIES PRIVATE

LTD., GOA
Approved

6 IN DUSTRIAL INSTRUMENTATION, KOLKATA Approved

7 OKAZAKI, JAPAN Approved

B PYRO ELECTRIC INSTRUMENTS GOA PVT.

LTD., MAPUSA,GOA
Approved

9 TECHNO INSTRUMENTS SANTEJ,

GANDHINAGAR, GOA
Approved

10 TEMPSENS INSTRUMENTS (I) PW LTD.,
UDAIPUR

Approved

11 THERMAL INSTRUMENT INDIA PVT. LTD.,
INDIA

Approved

t2 TOSHNIWAL INDUSTRIES PVT LTD., AJMER Approved

11 LEVEL GAUGE

1
cHEMTROLS SAMrL (rNDrA) PW. LTD.,
POWAI, MUMBAI

Approved

2 D.K.INSTRUMENTS PVT. LTD., KOLKATA Approved

3 LEVCON INSTRUMENTS PVT. LTD.,
KOLKATA

Approved

4 PUNE TECHTROL PVT. LTD., PUNE Approved

5 SBEM PRIVATE LIMITED, PUNE Approved

6 SIGMA INSTRUMENTS COMPANY, BHAND,
UP

Approved

7 V.AUTOMAT & INSTRUMENTS PVT. LTD.,
NEW DELHI

Approved

Chief En erlTPC
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No. Item Description st.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

t2 LEVEL TRANSMITTER

1 ABB, INDIA Approved

2 EMERSON PROCESS, INDIA Approved

3 ENDRESS+HAUSER (I), GERMANY/ INDIA Approved

4 FORBES MARSHALL, INDIA Approved

5 KROHNE MARSHALL, INDIA Approved

5 P&F, INDIA Approved

7 SIEMENS MILLTRONICS, CANADA Approved

B VEGA, GERMANY Approved

13 CABLE GI-ANDS

1 ARUP ENGINEERING Approved

2 COMMET Approved

3 JAINSON Approved

4 SUNIL&CO Approved

5 ATT-AS METAL INDUSTRIES Approved

6 DOWELL Approved

7 GLOBAL BRASS & ALLOY Approved

8 HEX Approved

9 INDUSTRIAL PRODUCTS Approved

74 PLC/SCADA

1 GE INTELLIGENT PI-ATFORMS PW. LTD, Approved

2 HONEYWELL AUTOMATION INDIA LTD. Approved

3 ROCKWELL AUTOMATION INDIA PW., LTD. Approved

4 SCHNEIDER ELECTRIC INDIA PW. LTD. Approved

5 SIEMENS INDIA LTD. Approved

6
ENERGY VENTURES (SYSTEM INTEGRATOR
FOR ROCKWELL)

Approved

7
PRIME CONTROL PUNE (SYSTEM

INTEGRATOR FOR GE FANUC )
Approved

B
DELSYS AUTOMATION CHENNAI (SYSTEM

INTEGRATOR FOR GEFANUC )
Approved

9
coTMAC ELECTRONIC PVT LTD (CHANNEL
PARTNER OF M/s SIEMENS LTD )

Approved

10
SUN INDUSTRIAL AUTOMATION &
SOLUTION (SYSTEM INTEGRATOR FOR

SCHNEIDER )

Approved

11

I.ADDER AUTOMATION SOLUTIONS PVT LTD
(CHANNEL PARTNER OF M/s HONEYWELL
AUTOMATION INDIA PW LTD.

Approved

ANNEXURE
Yadadri TPS (5X800MW) approved sub vendor list for Hydrogen Generation Plant

Lr.No. CEITPC/SE-3 /EME- I I /YTPS(5 X8 00MW)/F. Vendors/D .N o 21,2J22, Dt: 2e. 0 I .2023

Chief Engineer/TPC
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No. Item Description sl.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

15 PLC SYSTEM INTEGRATOR

1
CAS ELECTRICAL & AUTOMATION PVT LTD
(SYSTEM TNTEGRATOR FOR ROCKWELL)

Approved

2
coTMAC ELECTRONTC PVT. LTD. (CHANNEL
PARTNER OF M/S SIEMENS LTD), HARYANA

Approved

3
DELSYS (SYSTEM INTEGRATOR FOR GE

FANUC), CHENNAI
Approved

4
DYNAMIC ENGINEERS (SYSTEM

INTEGRATOR FOR ALLEN BRADLEY), NOIDA
Approved

5

LADDER AUTOMATION SOLUTIONS PW.
LTD. (CHANNEL PARTNER OF M/S
HONEYWELL AUTOMATTON PVT. LTD.)
HARYANA

Approved

6
ENERGY VENTURES (SYSTEM INTEGRATOR
FOR ROCK WELL AUTOMATTON)

Approved

7
PRIME CONTROLS/PUNE (SYSTEM

INTEGRATOR FOR GE FANUC)
Approved

8

SUN INDUSTRIAL AUTOMATION &
SOLUTION (SYSTEM INTEGRATOR OF

ScHNETDER.)
Approved

16 ows / Pc

1 DELL Approved

2 HP Approved

3 IBM-LENOVO Approved

t7 PRINTER

I CANON Approved

2 EPSON (TNKJET ONLY) Approved

3 HP Approved

4 IBM Approved

5 LEXMARK Approved

6 XEROX Approved

1B AC

1 BLUE STAR LTD,, WADA Approved

2 CARRIER, HARYANA Approved

3 NATIONAL, INDIA Approved

4 DIAKIN, INDIA Approved

5 VOLTAS LTD., GUJRAT Approved

6 LG, INDIA Approved

7 SAMSUNG, INDIA Approved

8
HITACHI, INDIA

Approved

.t

ANNEXURE
Yadadri TPS (5X800MW) approved sub vendor list for Hydrogen Generation Plant

Lr.No.CEITPC/SE-3/EME- I l/YTPS(5X800MWyF.Vendors/D .NoZ%22, Dt m.01.2023
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sl.
No. Item Description

sl.
No.

Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

19 UPS WITH ACDB

1
DELTA INDIA ELECTRONICS PVT, LTD.,
CHENNAI

Approved

2
FUJI ELECTRIC CONSUL NEOWATT PVT.

LTD., INDIA
Approved

3
HITACHI HIREL POWER ELECTRONICS,

GANDHINAGAR
Approved

4

VERTIV ENERGY, (FORMERLY M/S
EMERSON NETWORK POWER),

AMBERNIATH
Approved

20 CABLE TRAY

1 AMTECH, PUNE Approved

2 APT ENGINEERING WORKS, NEW DELHI Approved

3
CHEMIN CONTROLS AND
INSTRU M ENTATIO N, PO N DICH ERRY

Approved

4 GEE DEE PACKAGES PVT. LTD., MYSORE Approved

5 INDIA ELECTRICALS SYNDICATE, KOLKATA Approved

6 INDIANA GRATINGS, PUNE/MUMBAI Approved

7 INDUSTRIAL PERFORATION, KOLKATA Approved

8
INNOSPACER ENGIN EERING

TECHNOLOGIES, BANGALORE
Approved

9 ]AMNA METAL COMPANY, NEW DELHI Approved

10
KANADE ANAND UDYOG PVT. LTD.,
ANDHERI

Approved

11
M.J.ENGINEERING WORKS PVT. LTD, NEW
DELHI

Approved

t2 PATNY SYSTEMS PVT. LTD.,
SECUNDERABAD

Approved

13 PRAMMEN INDUSTRIES, PUDDUKKOTTAI Approved

L4
RATAN ENGINEERING AND PROJECTS.
KOLKATA

Approved

15
RUKMANI ELECTRICAL & COMPONENTS
PVT. LTD., KOLKATA

Approved

16
SILVERLINE POWER INFRASTRUCTURE PVT.

LTD.
Approved

2l
LEAD ACID BATTERY

(PI-ANTE TYPE)
1 EXIDE INDUSTRIES , KOLKATA Approved

2 HOPPECKE, GERMANY Approved

22 COMPUTER FURNITURE

1
COSMOS MEDIA PRODUCTS PVT. LTD.,
NOIDA

Approved

2
ADARSHA CONTROLS SYSTEMS PVT. LTD.,
BANGALORE

Approved

3
GODREJ AND BOYCE MANUFACTURING CO

LTD., BANGALORE
Approved

4 OTS, BANGALORE Approved

5
PYROTECH WORKSPACE SOLUTIONS PVT.

LTD., UDAIPUR
Approved
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No. Item Description sl.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

23 BALL VALVE

1 WEIR BDK VALVES, HUBLI Approved

2 LEADER VALVES LTD., JAI.ANDHAR Approved

3 A.V VALVES LIMITED, AGRA Approved

4 MICON VALVES (INDIA) PVT. LTD., MUMBAI Approved

5 MICROFINISH VALVES PVT LTD., HUBLI Approved

6 HAWA VALVES, MUMBAI Approved

7
CHEMTECH INDUSTRIAL VALVES,
MAHARASHTRA

Approved

8 DEM BLA VALVES, MAHARASHTRA Approved

9 INTERVALVE (INDIA) LTD., PUNE Approved

10 VALTECH INDUSTRIES, MUMBAI Approved

11 HAWA ENGINEERS LTD., GUJARAT Approved

24 GATE / GLOBE/ NON-RETURN
(cHECK) VALVES

1 LEADER VALVES LTD., JALANDHAR Approved

2 WEIR BDK VALVES. HUBLI Approved

3
FLUIDLINE VALVES COMPANY PVT. LTD.,
MUMBAI

Approved

4
STEEL STRONG VALVES (I) PVT.LTD.,
MUMBAI

Approved

5 SAP INDUSTRIES LTD., AHMEDABAD Approved

6 TECHNO VALVES, NASHIK Approved

7 A.V VALVES LTD, AGRA Approved

B INTERVALVE(INDIA) LTD, PUNE Approved

9
NITON VALVES INDUSTRIES PVT. LTD.,
MUMBAI

Approved

10 HAWA ENGINEERS LTD, GUJARAT Approved

11 MICON VALVES (INDIA) PVT. LTD., MUMBAI Approved

t2 VALTECH INDUSTRIES, MUMBAI Approved

13 HAWA VALVES (INDIA)PVT. LTD., MUMBAI Approved

25 ]UNCTION BOX

1 BALIGA LIGHTING, CHENNAI Approved

2 HI-POWER CONTROLS, INDIA Approved

3 PYROTECH, UDAIPUR Approved

4 CHEMIN CONTROLS, PONDICHERRY Approved

5 ELECTRO MECHANICAL (INDIA), KOLKATA Approved

6 K.S. INSTRUMENTS, BANGALORE. Approved

7 KHODAY CONTROL SYSTEMS, BANGALORE Approved

I MANISHA ENTERPRISES, PUNE Approved

9 SAJAS ELECTRICALS, TIRUCHIRAPALLI Approved

10 PRAMMEN INDUSTRIES, PUDUKKOTTAI Approved

11 SHERNIK & COMPANY, AHMEDABAD Approved

qr
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No. Item Description sl.

No.
Vendor proposed for approval

TSGENCO
Remarks for

YTPS
(sxsooMw)

26 SOLENOID VALVES

1 ROTEX AUTOMATION LTD., BARODA Approved

2 ASCO, CHENNAI Approved

3 AVCON CONTROLS PVT. LTD., MUMBAI Approved

27 VENTII.ATION SYSTEM

1
AIR LINK ENGINEERS PVT. LTD., NEW

DELHI
Approved

2
ADVANCE VENTII-ATION PVT.LTD., NEW
DELHI

Approved

3
APC SYSTEMS & PRODUCTS PVT LTD,
KOLKATA

Approved

4 BLUE STAR LTD., MUMBAI Approved

5 C.DOCTOR AND CO. PW.LTD, KOLKATA Approved

6 DRAFT-AIR (INDIA) PVT, LTD., NEW DELHI Approved

7 DUSTVEN PVT LTD, , KARNATAKA Approved

B MESINA , MUMBAI Approved

9
ROOTS COOLING SYSTEMS PVT.LTD.,
NOrDA (UP)

Approved

10 S.K.SYSTEMS PRIVATE LTD., HARYANA Approved

11 STERLING AND WILSON LIMITED, KOLKATA Approved

t2 VOLTAS LTD., MUMBAI Approved

13 TAP ENGINEERING, CHENNAI Approved

14
INDUSTRIAL PROJECT & PRODUCTS CO.,
GURGAON

Not
approved

15 PACK PI.AST INDUSTRIES, RAJASTHAN
Not

approved

28 VACUUM PUMP 1 GARUDA ENGINEERING, AHMEDABAD Approved

29 DEW POINT SENSOR 1 MICHELL INSTRUMENTS, UK Approved

30
ENCLOSURE (LOCAL

CoNTROL PANEL)

1 C&S ELECTRIC, NOIDA Approved

2 CONTROL & SCHEMATICS, HYDERABAD Approved

it.t 'i ll ',:l
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TITLE: 
5X800 MW YADADRI TPS 

 

VOLUME - I.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IA 
REV. NO. 00  

 
 

 
 
Notes:- 
 

1. The sub vendor list above is indicative only and is subject to BHEL and customer approval during 
detailed engineering stage without any commercial & delivery implication to BHEL. 

  
2. The inspection category will be intimated after award of contract by BHEL/customer. However the 

same will be adhered by the bidder without any commercial and delivery implication to BHEL/ 
customer. 
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ANNEXURE III: FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES 
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TITLE: 
5X800 MW YADADRI TPS 

 

VOLUME - I.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IA 
REV. NO. 00  

 
 

The Bidder shall guarantee that the equipment offered shall meet the rating and performance 

requirements stipulated for various equipment covered in this specifications.  

The guaranteed performance parameters furnished by the bidder in his offer, shall be without any 

tolerance values and all margins required for instrument inaccuracies and other uncertainties shall be 

deemed to have been included in the guaranteed figures. 

The bidder shall demonstrate all the guarantees covered herein during demonstration test / PG test.  

The various tests which are to be carried out during demonstration tests are listed in the specification. 

The guarantee tests shall be conducted by the bidder at site in presence of BHEL/ CUSTOMER. All costs 

associated with the tests shall be included in the bid price. 

In case during demonstration test /PG test, it is found that the equipment/system has failed to meet the 

guarantees, the bidder shall carry out all necessary modifications and/or replacements to make the 

equipment/system comply with the guaranteed requirements at no extra cost to the BHEL/ CUSTOMER 

and re-conduct the demonstration test(s) / PG test with BHEL/ CUSTOMER’s consent. 

Noise  

All the plant, equipment and systems covered under this specification shall perform continuously without 

exceeding the noise level over the entire range of output and operating frequency specified in the 

technical specifications.  

Noise level measurement shall be carried out using applicable and internationally acceptable standards. 

The measurement shall be carried out with a calibrated integrating sound level meter meeting the 

requirement of IEC 651 or BS 5969 or IS 9779.  

Sound pressure shall be measured all around the equipment at a distance of 1.0 m horizontally from the 

nearest surface of any equipment/ machine and at a height of 1.5 m above the floor level in elevation.  

A minimum of 6 points around each equipment shall be covered for measurement. Additional 

measurement points shall be considered based on the applicable standards and the size of the 

equipment. The measurement shall be done with slow response on the A - weighting scale. The average 

of A-weighted sound pressure level measurements expressed in decibels to a reference of 0.0002 micro 

bar shall not exceed the guaranteed value. Corrections for background noise shall be considered in line 

with the applicable standards. All the necessary data for determining these corrections, in line with the 

applicable standards, shall be collected during the tests. 

Hydrogen Generation Plant 

i. Capacity and discharge pressure of hydrogen gas compressors at its rated duty point shall be 

demonstrated and proved at site. 

ii. Electrolyser & rectifier capacity and power consumption shall be demonstrated at site. 

iii. Parallel operation of two streams shall be demonstrated at site. Purity level and moisture content 

of hydrogen shall be demonstrated at site. 

iv. Hydrogen generation plant capacity (stream wise) shall be demonstrated at site. 

v. Vibration level and noise level of hydrogen gas compressors shall be demonstrated at site. 
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ANNEXURE IV: DRAWING DOCUMENTS DISTRIBUTION PROCEDURE 
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Hard copy distribution schedule shall be as above, Further following may please be noted
a) Vendor Drawings mentioned at Sl.no."A" above shall covered all drawings, documents, QAP, PG test and O& M Manual etc.
b) Monthly progress report mentioned at Sl.no."B" above shall be submitted to BHEL Units and PMG instead of TSGENCO/Consultant
specified above.
c) 5 nos. hard copies of vendor drawings in addition to those mentioned in above table along with soft copy shall be submitted to BHEL.
Further distribution to BHEL units shall be informed during detail engineering.
d) Equipment Vendor/Manufacturer means BOP contractor.
S: Indicated against agency responsible for submission of respective department
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ANNEXURE V: PAINTING SPECIFICATION 
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Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V.III-C/S-XIII: 1 
(e-PCT-TS-K-02-2014-15-V-IIIC-Sec-XIII.doc)  
 

SECTION-XIII

     TECHNICAL SPECIFICATION 

FOR

 PROTECTIVE LINING AND PAINTING 

 
1.00.00 INTENT OF SPECIFICATION 

 
1.01.00 This specification addresses the requirements of all labour, material, and 

appliances necessary with reference to preparations for lining / painting, 
application as well as finishing of all lining / painting for all mechanical and 
electrical equipment, piping and valves, structures etc. included under the scope 
of this Package. 
 

1.02.00 The Bidder shall furnish and apply all lining, primers including wash primers if 
required, under-coats, finish coats and colour bands as described hereinafter or 
necessary to complete the work in all respects. 
 

2.00.00 CODES & STANDARDS 

2.01.00 The Bidder shall follow relevant Indian and International Standards wherever 
applicable in cleaning of surface, selection of lining material / paints and their 
application. The entire work shall conform to the following standards / 
specifications (latest revision or as specified). 

a)  SSPC SP 10 / NACE 2 / 
S 2½

: Near White Blast Cleaning 
b)  SSPC PA 2 : Measurement of dry film Coating Thickness 

with magnetic gauges. 
c)  ASTM D 4541 : Method for pull off strength using portable 

Adhesion Tester. 
d)  NACE RP 0274 – 2004 : High-Voltage Electrical Inspection of Pipeline 

Coatings 
e)  NACE SP 0188 – 2006 : Discontinuity (Holiday) Testing of New 

Protective Coatings on Conductive 
Substrates 
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f)  NACE RP 0169 – 2002 : Control of External Corrosion on 
Underground or Submerged Metallic Piping 
Systems 

g)  AWWA C 210 – 2007 : Liquid-Epoxy Coating Systems for the Interior 
and Exterior of Steel Water Pipelines 

h)  IS 3589:2001 Annexure 
B  

: Steel Pipes for Water and Sewage 
Specification. 

i)  AWWA C222-2000 : Polyurethane Coating for the Interior and 
Exterior of Steel Water Pipe and Fittings. 

j)  IS 13213 : 2000 : Polyurethane Full Gloss Enamel (Two pack)  

    

3.00.00 GENERAL REQUIREMENTS 

3.01.00 The steel surface preparation prior to actual commencement of coating shall 
conform to SSPC SP 10 / NACE 2 / Sa2½ (near white metal) with sand blasting.

3.02.00 The contractor shall submit a detailed written description in the form of a manual 
covering coating equipment, procedures, materials inspection test, and repair 
etc. to Owner/Consultant for approval. 

3.03.00 The contractor shall also provide copies of test reports from NABL approved 
laboratory (like National Test House, Kolkata) in support of the paint/primer 
materials to be used shall conform to the specification requirement. 

3.04.00 The contractor shall also provide certificates from paint/primer manufacturer 
mentioning the batch numbers, date of manufacture and shelf life etc. of the 
materials to be used.  In addition to that Manufacturing Quality Plan (MQP) and 
Field Quality Plan (FQP) shall also be submitted prior to commencement of 
supply of material and field application. 

3.05.00 Paint/coating application work at site shall be done either by paint manufacturer 
or by their authorized applicator. The authorized applicator shall have proper 
training & certification from manufacturer. Applicator shall possess all the 
necessary specialized equipment and manpower experienced in similar job. 
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3.06.00 Applied coating shall be tested for dry film thickness, holiday (electrical 
inspection for continuity) and adhesion as per relevant standard such as SSPC 
PA 2, NACE RP 0274 and ASTM D 4541. 

3.07.00 If necessary, the material may be heated and applied by airless spray / plural 
component spray system. 

 
3.08.00 Manufacturer's specific recommendation, if any, shall be followed during 

application of lining / paints. 

3.09.00 In areas where there is danger of spotting automobiles or other finally finished 
equipment or building by wind borne particles from paint spraying, a Purchaser 
approved method shall be adopted. 

3.10.00 The colour scheme of the entire Plant, covered under this specification shall be 
approved by the Purchaser in advance before application. 

3.11.00 All indoor and outdoor piping, insulated as well as uninsulated will have approved 
colour bands painted on the pipes at conspicuous places throughout the system, 
as approved by Purchaser. 

3.12.00 Inside surfaces of vessels / tanks shall be protected by anticorrosive paints or 
rubber lining as required / specified elsewhere in the specification.  External 
surfaces of all vessels / tanks shall be protected by anti corrosive painting. 

3.13.00 For vessels / tanks requiring lining and epoxy painting all inside surface shall be 
blast cleaned using non-siliceous abrasive after usual wire brushing. 

3.14.00 Natural rubber lining shall be provided on the inside of vessels / tanks as 
required / specified elsewhere in the specification, in three layers resulting in a 
total thickness not less than 4.5 mm. 

3.15.00 Surface hardness of rubber lining shall be 65 +/- 5 deg. A (shore). 

3.16.00 After the lining is completed, the vessels / tanks shall not be subjected to any 
prolonged exposure to direct sunlight in course of its transportation, erection etc.  
They shall not be stored in direct sunlight.  No further lining or burning shall be 
carried out on the vessel, after application of the lining. 

54



Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V.III-C/S-XIII: 4 
(e-PCT-TS-K-02-2014-15-V-IIIC-Sec-XIII.doc)  
 

3.17.00 All lining projecting outside of the vessel shall be protected adequately from 
mechanical damages during shipment, handling storage etc. 

3.18.00 Suitable warnings, indicating the special care that must be taken with respect to 
these lined vessels shall be stenciled on their outside surface with the letters at 
least 12 mm high.   

3.19.00 All insulated piping shall have aluminium sheet jacketing.   

4.00.00 EQUIPMENT, MATERIAL AND SERVICES TO BE FURNISHED BY THE 
BIDDER 

4.01.00 After erection at site, the outside surfaces of all equipment having a shop coat 
shall be given further priming coat and finished coats of paint as detailed in 
following clauses. However, if the painting system is such that the shop coat and 
primer coat to be applied at site are not compatible, then shop coat has to be 
removed from the surface of equipment before application of primer coat with 
prior blasting.

 
 All factory finished paints shall be touched up at site as required. 
 
 All uninsulated piping shall be finished with final paintings after use of proper 

wash primer and primer.   Aluminium sheet jacketed piping need not be painted.  
Colour bands of Purchaser's approved shade shall however be applied on 
jacketed piping  near walls or partitions, at all junctions, near valves and all other 
places as instructed by the Purchaser.  All structures shall be painted with 
approved paint. 

 
4.02.00 Surface Preparation 
 
4.02.01 Unless mentioned otherwise, all rust and mill scale shall be removed by blasting 

to Sa 2-1/2 Swiss Standard before applying the primer. 
 
4.02.02 Special care shall be taken to remove grease and oil by means of suitable 

solvents like Trichloroethylene or Carbon Tetrachloride. 
 
4.02.03 The minimum degree of surface preparations for all equipment, piping, fittings, 

valves, structures etc. shall be "Near White" according to Steel Structure, 
Painting Council-SSPC-SP-10 before application of any primer/paint. 

 
4.03.00 Painting 
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4.03.01 Specification for application of paints for external surfaces protection of  vessels / 
tanks / equipment / piping / fittings / valves etc. to be installed indoor shall be as 
follows : 

 
a) Surface preparation shall be done either manually or by any other approved 

method. 
   

b) Primer Coat shall consist of one coat (minimum DFT of 50 microns) of 
chlorinated rubber based zinc phosphate. 
 

c) Intermediate Coat (or Under Coat) shall consist of one coat (minimum DFT of 
50 microns) of chlorinated rubber based paint pigmented with Titanium 
Dioxide. 

 
d) Top Coat shall consist of one coat (minimum DFT of 50 microns) of 

chlorinated rubber paint of approved shade and colour with glossy finish. 
 

e) Total DFT of paint system shall not be less than 150 microns. 
 
4.03.02 Specification for application of paints for external surfaces protection of  vessels / 

tanks / equipment / piping / fittings / valves etc to be installed outdoor shall be as 
follows : 

 
a) Surface preparation shall be done by means of sand blasting, which shall 

conform to Sa 2-1/2 Swiss Standard. 
 

b) Primer Coat shall consist of one coat (minimum DFT of 100 microns) of 
epoxy resin based zinc phosphate primer. 

 
c) Intermediate Coat (or Under Coat) shall consist of one coat (minimum DFT of 

100 microns) epoxy resin based paint pigmented with Titanium Dioxide. 
 

d) Top Coat shall consist of one coat (minimum DFT of 75 microns) of epoxy 
paint of approved shade and colour with glossy finish. Additional one coat 
(minimum DFT of 25 microns) of Finish Coat of polyurethane shall be 
provided. 

 
e) Total DFT of paint system shall not be less than 300 microns. 

 
4.03.03 Specification for application of paints for external surfaces protection of  steel 

pipes and fittings which are buried underground / laid inside a hume pipe &
or submerged Under Water and laid under Pipe Trenches (in road/rail/pipe or 
trench crossings) shall be as follows : 
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External surface of the pipe, fittings, specialties etc. handling raw water/clarified 
water/filter water shall be painted with one coat of two part chemically cured 
polyurethane primer of min 50 micron dry film thickness followed by three or 
maximum four coats of two part solvent less polyurethane to build up coating of 
dry film thickness of 2000 micron including primer coat.  
 
 
 

 
4.03.04 Specification for application of paints for internal surface protection of large 

diameter pipes (sizes above  600 mm NB and above) if any, shall be as follows : 
 

a) All Internal surfaces of steel pipes, fittings, specialties etc. buried 
underground or located within pipe trenches shall be given epoxy coating to 
protect them from (except for drinking water service, where the compatible 
painting shall be so selected to meet relevant quality standards) corrosion. 

 
b) Internal surface of the pipe should be coated with one coat of two part epoxy 

primer with not less than 50 micron DFT (dry film thickness) followed by two 
part polyamide cured solvent less epoxy.  

 
c) The minimum dry film thickness (DFT) of internal lining shall be 600 micron.  

 
 
 

4.03.05 Specification for application of paints for protection of internal surfaces of  DM 
Water Storage Tank(s) shall be as follows : 

 
a) Primer - One coat of epoxy primer containing high level of Zinc Phosphate 

anticorrosive pigment. Total Dry Film Thickness (DFT) of primer shall not be 
less than 125 microns. 

 
b) Finish Paint - Three (3) coats Polyamine HB Epoxy Paint. Total Dry Film 

Thickness (DFT) of finish paint shall not be less than 125 microns per coat. 
    

c) Total thickness of primer and paint should not be less than 500 microns. 
 
4.03.06 All motors, local push button stations, cable racks, structures used for supports 

etc. are to be painted with acid proof paint. 
 

4.03.07 The following surfaces shall not be painted - stainless steel, galvanized steel, 
aluminum, copper, brass, bronze and other nonferrous materials. 

 
4.03.08 No painting or filler shall be applied until all repairs, hydrostatic tests and final 

shop inspection are completed. 
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4.03.09 All machined surfaces shall have two (2) coats of water repellant grease after 

thorough cleaning. 
 

5.00.00 COATING PROCEDURE AND APPLICATION 

5.01.00 Surface Preparation : 

Pipe shall be blast cleaned by sand. The cleanliness achieved prior to application 
shall be in accordance with the requirement of SSPC SP 10 / NACE 2 / Sa2½ of 
ISO 8501 (near white metal) 

 
a) The blast pattern or profile depth shall be 40 to 100 micron and shall be 

measured by dial micrometer. 
 

b) Before sand blasting is started or during blasting or coating, temperature 
of the pipe surface should be more than 3°C above dew point 
temperature. Blast cleaned surface should be primed within 4 hours and 
shall be protected from rainfall or surface moisture and shall not be 
allowed to flash rust. If the rust occurs, the surface again to be prepared 
by sand blasting or wire brushing. 

 

5.02.00 Application of Epoxy Coating 

a) Coating shall be applied when 
 

i) When the pipe surface temperature shall be atleast 3°C above dew point 
temperature. 

ii) The temperature of mixed coating material and the pipe at the time of 
application shall not be lower than 10°C or greater that 50°C. 

 
b) Material preparation shall be in accordance with manufacturer’s 

recommendations. 
 

c) Application of epoxy coating system : 
 

The epoxy coating system shall be applied as per recommendation of the 
manufacturer and shall be applied by airless spray / plural component spray 
machine. For more than one coat, the second shall be applied with the time 
limits as recommended by the manufacturer. 

 

5.03.00 Application of PU Coating 
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a) PU coating shall be applied when the pipe surface temperature atleast 3°C 
above dew point temperature (when R.H is more than 85%). 

 
b) Material preparation and application shall be done as per manufacturer 

recommendation. 
 

6.00.00 TEST REQUIREMENTS : 

6.01.00 Measurement of dry film thickness 
 

Measurement of dry film thickness of coating : Coating thickness shall be in the 
range of ±20% and as per SSPC PA 2. 

6.01.01 Apparatus / Instrument:- 

The instrument used for dry film thickness may be Type 1 pull of gauges or Type 
2 electronic gauges. 

 

6.01.02 Procedures:- 

a) Number of measurements:  
For 100 square feet (9.29 square meters), five (5) spots per test area (each 
spot is 3.8 cm) in diameter. Three gauge readings per spot (average 
becomes the spot measurement). 

 
b) If the structure is less than 300 square feet, each 100 square feet should be 

measured. 
 

c) If the structure is between 300 and 1000 sq ft, select 3 random 100 square 
feet test areas and measure. 

 
d) For structure exceeding 1000 square feet, select 3 random 100 square feet 

testing areas for the first 1000 sq ft and select 1 random 100 square feet 
testing area for each additional 1000 square feet 

 
e) Coating thickness Tolerance: Individual reading taken to get a representative 

measurement for the spot are unrestricted (usually low or high readings are 
discarded). Spot measurements (the average of 3 gauge readings) must be 
within 80% of the minimum thickness and 120% of the maximum thickness.  
Area measurement must be within specified range. 

 

6.02.00 Electrical Inspection (Holiday) Test 
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6.02.01 All the coated / lined pipes shall be tested with an approved high voltage holiday 
detector preferably equipped with an audio visual signaling device to indicate any 
faults, holes, breaks or conductive particles in the protective coating. 

6.02.02 The applied output voltage of holiday detector shall have a spark discharge of 
thickness equal to at least twice the thickness of the coating to assure adequate 
inspection voltage and compensate for any variation in coating thickness. The 
electrode shall be passed over the coated surface at approximately half the spark 
discharge distance from the coated surface only one time at the rate of 
approximately 10 to 20m/min. The edge effect shall be ignored. Excessive 
voltage shall be avoided as it tends to induce holiday in the coated surface 
thereby giving erroneous readings. 

6.02.03 While selecting test voltages, consideration should be given to the tolerance on 
coating thickness and voltage should be selected on the basis of maximum 
coating thickness likely to be encountered during testing of a particular pipe. 

  The testing voltage shall be calculated by using following formula. (as per NACE 
0274 : 2004) 

   
  Testing Voltage V = 7900 �T ± 10 percent where T is the average coating 

thickness in mm. 
 

6.02.04 Any audio visual sound or spark leads to indicate pinhole, break or conductive 
particle. 

6.03.00 Adhesion Pull off Test : 
After holiday the coated surface is subjected to adhesion pull off test as per 
ASTMD 4541. 

6.03.01 Apparatus / Instrument: Adhesion tester consists of three basic components:  

A hand wheel, a black column containing a dragging indicator pin and scale in 
the middle and a base containing three legs and a pulling “Jaw” at the bottom 
and also dollies. 

6.03.02 Prepare the test surface :  

Once test area is selected, test area shall be free of grease, oil, dirt, water. The 
area should be flat surfaces and large enough to accommodate the specified 
number of replicate test. 

6.03.03 Prepare Dolly (Test Pull Stub) :  
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The dolly is a round, two sided aluminium fixture. Both sides of the dolly looks 
same, however, one side sloped on top surface while flat on bottom surface. As 
the surface of the dolly is polished aluminium, roughen the same using a coarse 
sand paper. 

6.03.04 Select an adhesive:  

Use araldite, a 100% solid epoxy adhesive. This adhesive requires at least 24 
hours at room temperature to cure. 

6.03.05 Attach the dolly to the surface. 
 

a) Using a wooden stick, apply an even layer of adhesive to the entire contact 
surface area of the dolly. 

 
b) Carefully remove the excessive adhesive by using a cotton swab. Allow the 

adhesive to fully cure before performing the adhesion test. 
 

c) Attach the dolly to the coated surface and gently push downward to displace 
any excessive adhesive. 

 
d) Push the dolly inward against the surface, then apply tape across the head 

of the dolly. 
 

6.03.06 Adhesion Test Procedure 

a) Attach the adhesion tester to the dolly by rotating the hand wheel counter 
clockwise to lower the jaw of the device. 

 
b) Slide the jaw completely under the head of the dolly. Position the three legs 

of the instruments so that they are sitting flat on the coated surface. 
 

c) Slide the dragging indicator pin on the black column to zero by pushing it 
downward. 

 
d) Firmly hold the base of the instrument in one hand and rotate the handwheel 

clockwise to raise the jaw of the device that is attached to the head of the 
dolly. The dragging indicator pin will move upward on the black column as 
the force is increased and will hold the reading. Apply the tension using a 
moderate speed. Continue to increase the tension on the head of the dolly 
until (a) the minimum PSI/MPa/Kg/cm² required by project specification is 
exceeded and the test is discontinued, (b) the maximum PSI/MPa/Kg/cm² of 
adhesion tester has been achieved and dolly is still attached, (c) The force 
applied by the adhesion tester causes the dolly to dislodge. 
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e) Read the scale and record the adhesion value. 

 

6.04.00 Coating Repair 

Defective Coating shall be repaired in accordance with the following subsections. 

6.04.01 Surface Preparation:  

Accessible areas of pipe requiring coating repairs shall be cleaned to remove 
debris and damaged coating using surface grinders or other means. The 
adjacent coating shall be feathered by sanding, grinding or other method. 
Accumulated debris shall be removed by blowing with contaminant free air or 
wiping with clean rags. 

6.04.02 Areas not accessible for coating repair such as interior surfaces of small 
diameter pipe shall be reprocessed and recoated. 

6.04.03 Coating Application : 

The coating system shall be applied to the prepared areas in accordance with 
procedure. 

6.04.04 Repair Inspection : 

Repaired portion shall be electrically inspected using a holiday detector. 

6.05.00 Welded Field Joints 

6.05.01 Preparation :  

The weld joints shall be cleaned so as to be free from mud, oil, grease, welding 
flux, weld spatter and other foreign contaminants. The cleaned metal surfaces of 
the weld joint shall then be blasted or abraded using rotary abrading pads. The 
adjacent liquid Epoxy / PU coating shall be feathered by abrading the coating 
surface for a distance of 25 mm. 

6.05.02 Electrical Inspection :  

After curing the coating system applied to the welding joints shall be holiday 
tested. Any holidays indicated by the detector shall be marked with chalk to 
identify the area of repair. 
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7.00.00 INFORMATION/DATA REQUIRED 
 
 The Bidder shall submit complete list of paints and primers proposed, giving 

detail information, such as, chemical composition, drying time etc. and also unit 
rates for application of each type of paint along with supply shall be furnished. 
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S.NO. DRAWING NO DRG TITLE 
APPROVAL 
CAT 

SCH 
WEEK 
AFTER 
LOI 

SIZE 

1 PE-VO-417-168-A001 

GENERAL ARRANGEMENT 
LAYOUT, FOUNDATION DETAILS 
AND FLOOR DRAIN DETAILS OF 
HYDROGEN GENERATION 
PLANT                     

A 4 A1 

2 PE-VO-417-168-A002 

PIPING & INSTRUMENTATION 
DIAGRAM WITH I/O LIST OF 
HYDROGEN GENERATION 
PLANT                  

A 4 A3 

3 PE-VO-417-168-A003 
DESIGN & CONTROL 
PHILOSOPHY OF H2 PLANT  

A 6 A4 

4 PE-VO-417-168-A005 

GA FOR COMPRESSORS WITH 
MOTOR OF HYDROGEN 
GENERATION PLANT           

A 10 A4 

5 PE-VO-417-168-A006 

DATA SHEET, GA,& CIRCUIT 
DIAGRAM OF RECTIFIER 
TRANSFORMER OF HYDROGEN 
GENERATION PLANT                      

A 6 A4 

6 PE-VO-417-168-A007 

PLC DATASHEET, PLC-
OWS/PRINTER FURNITURE 
BOM,  PLC CATALOGUE, OWS & 
PRINTER CATALOGUES, PLC 
PANEL GA (INTERNAL & 
EXTERNAL), PANEL HEAT 
DISSIPATION DATA 

A 12 A3  

7 PE-VO-417-168-A008 

GA OF FEED WATER, KOH TANK 
OF HYDROGEN GENERATION 
PLANT                     

A 6 A4 

8 PE-VO-417-168-A009 

GA OF H2 MANIFOLD OF 
HYDROGEN GENERATION 
PLANT                     

A 6 A4 

9 PE-VO-417-168-A010 

GA N2 PURGING MANIFOLD OF 
HYDROGEN GENERATION 
PLANT                     

A 6 A4 

10 PE-VO-417-168-A011 

GA HYDROGEN & NITROGEN 
CYLINDER OF HYDROGEN 
GENERATION PLANT                    

A 6 A4 

11 PE-VO-417-168-A012 

GA CYLINDER TEST STATION 
OF HYDROGEN GENERATION 
PLANT                     

A 6 A4 

12 PE-VO-417-168-A013 

GA VACUUM PUMP OF 
HYDROGEN GENERATION 
PLANT                     

A 6 A4 

13 PE-VO-417-168-A014 

PIPING INSTALLATION AND 
PIPING LAYOUT DRAWING A 10 A1 
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14 PE-VO-417-168-A015 

HYDROGEN PLANT INTER-LOCK 
LOGIC DIAGRAM & CONTROL 
SCHEMES (BLOCK LOGIC) 

A 12 A4 

15 PE-VO-417-168-A016 

PLC INPUT / OUTPUT SIGNAL 
LIST, POWER SUPPLY WIRING 
DIAGRAM 

A 12 A4 

16 PE-VO-417-168-A018 
H2 PLANT WIRING DIAGRAM 

A 12 A3  

17 PE-VO-417-168-A019 

DATASHEET OF COMPRESSOR 
OF HYDROGEN GENERATION 
PLANT                     

A 10 A4 

18 PE-VO-417-168-A020 

DATASHEET OF INSTRUMENTS 
& ANALYSERS OF HYDROGEN 
GENERATION PLANT                    

A 10 A4 

19 PE-VO-417-168-A021 

DATASHEET OF MOTORS OF 
HYDROGEN GENERATION 
PLANT                     

A 10 A4 

20 PE-VO-417-168-A023 

CABLE SCHEDULE & 
INTERCONNECTION OF 
HYDROGEN GENERATION 
PLANT                     

A 16 A3 

21 PE-VO-417-168-A026 

INSTRUMENT SCHEDULE OF 
HYDROGEN GENERATION 
PLANT                     

I 10 A4 

22 PE-VO-417-168-A030 

ELECTRICAL LOAD DATA OF 
HYDROGEN GENERATION 
PLANT                     

I 10 A4 

23 PE-VO-417-168-A031 

DEMONSTRATION TEST 
PROCEDURE OF HYDROGEN 
GENERATION PLANT                    

A 20 A4 

24 PE-VO-417-168-A032 
O&M MANUAL OF HYDROGEN 
GENERATION PLANT                    A 24 A4 

25 PE-VO-417-168-A033 

SUB VENDOR LIST & 
INSPECTION CRITERIA OF 
HYDROGEN GENERATION 
PLANT                                               

A 4 A4 

26 PE-VO-417-168-A034 
GA OF ELECTROLYSER AND 
PURIFICATION SKID.                       A 6 A4 

27 PE-VO-417-168-A036 

DRIVE 
LIST/SOLENOID/ACTUATOR 
VALVE LIST WITH LOCATION 
DATA 

I 10 A3 

28 PE-VO-417-168-A037 

LIST OF SIGNAL EXCHANGE 
WITH DDCMIS (BOTH 
HARDWIRED & SERIAL 
INTERFACE IN BHEL FORMAT) 

A 10 A3 

29 PE-VO-417-168-A038 

PROCESS GRAPHIC 
MANUSCRIPTS PLC, PROCESS 
GRAPHIC MANUSCRIPTS FOR 
DDCMIS 

A 10 A1 
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30 PE-VO-417-168-A039 

UPS BATTERY CHARGER/ 
BATTERY DATASHEET, UPS 
SIZING CALCULATIONS, 
BATTERY SIZING 
CALCULATIONS, UPS QAP, UPS 
TYPE TEST REPORTS ON 
COMPONENTS 

A 10 A3 

31 PE-VO-417-168-A040 

CABLE TRENCH/ TRAY LAYOUT 
AND EARTHING DETAILS FOR 
HYDROGEN GENERATION 
PLANT WITH DETAILS OF 
CABLE TRAY ACCESSORIES.        

A 12 A1 

32 PE-VO-417-168-A041 

QAP FOR COMPRESSORS WITH 
MOTOR OF HYDROGEN 
GENERATION PLANT                      

A 10 A4 

33 PE-VO-417-168-A042 
QAP FOR PLC OF HYDROGEN 
GENERATION PLANT                      A 12 A4 

34 PE-VO-417-168-A043 

QAP OF RECTIFIER OF 
HYDROGEN GENERATION 
PLANT                                               

A 6 A4 

35 PE-VO-417-168-A046 

QAP OF ELECTROLYSER AND 
PURIFICATION SKID                        A 6 A4 

36 PE-VO-417-168-A048 
QAP FOR HYDROGEN GEN 
PLANT (BALANCE OF ITEM)           A 10 A4 

37 PE-VO-417-168-A049 
PLC QUALITY PLAN & FAT 
PROCEDURE A 10 A4 

 
Notes: 
 

1. A= APPROVAL. I = INFORMATION. 
2. Any additional drawings-documents required during detailed engineering stage shall be provided 

by bidder without any commercial, technical and delivery implication to BHEL and customer. 
3. Non-submission of the document as per attached schedule will attract LD. 
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ANNEXURE VII: DM AND COOLING WATER ANALYSIS 
 
 

S.No. Characteristics Value 
1. Silica (Max.) 0.02 ppm as SiO2 
2. Iron as Fe Nil 
3. Total hardness Nil 
4. pH value 6.8 – 7.2 
5. Conductivity Not more than 0.1 excluding the 

effects of free CO2 
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ANNEXURE VIII: LIST OF TOOLS & TACKLES (AS APPLICABLE) 
 
Bidder to consider necessary tools and tackles for mechanical, electrical and control & instrument as per 
their system requirement. In addition, bidder to adhere relevant clauses of tender specification also.  
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ANNEXURE IX: FORMAT FOR OPERATION AND MAINTENANCE MANUAL 
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Bidder to submit operation and Maintenance manual with minimum information as listed in below check 
list during contract stage. 
 
 

15. CHECK LIST FOR OPERATION & MAINTENANCE MANUAL 

Project name  : 
Project number : 
Package Name : 
PO reference  : 
Document number : 
Revision number : 

Sl.no. & 
Sections  

Description Tick ( √ )if included in 
Manual 

Remarks 

 1.1  Yes  No Not 
Applicable  

 

1.  1.2 Cover page     

1.1 Project Name     
1.2 Customer/consultant Name     
1.3 Name of Package     
1.4 Supplier details with phone, FAX ,email address 

, Emergency Contact number 
    

1.5 Name and sign of prepared by , checked by & 
approved by 

    

1.6 Revision history with approval Details     
2.0 1.3 Index  

 

    

2.1 showing the sections & related page nos 
All the pages should be numbered section wise 

    

3.0 1.4 Description of Plant/System     

3.1 Description /write up of operating principle of 
system equipment/ associated sub-systems & 
accessories/controls system , operating 
conditions, performance parameters  under 
normal , start up and special cases 

    

3.2 Equipment list and basic parameter with Tag 
numbers  

    

3.3 Data sheets approved by Customer/for 
information and catalogues provided by original 
manufacturer   

    

3.4 Associated other packages and Interface 
/terminal points  

    

3.5 P&ID & Process Diagrams      
3.6 GA Layout drawings, As-built drawings , Actual 

photograph of items/system (Drawings of A2 & 
bigger sizes are to be attached in the last) 

    

3.7 Single line/wiring diagrams     
3.8 Control philosophy /control write-ups     
4.0 1.5 Commissioning Activities (if not 

covered in separate document 
i.e. erection manual, 
commissioning manual) 

    

4.1 Pre-Commissioning Checks     
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4.2 handling of items at site     
4.3 Storage at site     
4.4 Unpacking & Installation  procedure      
5.0 1.6 Operation Guidelines for plant 

personal/user/operator 
    

5. 1  Interlock & Protection logic along with the 
limiting values of protection settings for the 
equipment along with brief philosophy behind 
the logic, drawings etc. to be provided. 
 

    

5. 2  Start up, normal operation and shut down 
procedure for equipments along with the 
associated systems in step by step mode. Valve 
sequence chart, step list, interlocks etc. with 
Equipment isolating procedures to be 
mentioned. 

    

5. 3  Do’s & Don’t of the equipments.     
5. 4  Safety precautions to be taken during normal 

operation. Safety symbols, Emergency 
instructions on total power failure 
condition/lubrication failure/any other condition 

    

5. 5  Parameters to be monitored with normal values 
and limiting values 

    

5. 6  Trouble shooting with causes and remedial 
measures 

    

5. 7  Routine operational checks, recommended logs 
& records 

    

5. 8  Changeover schedule if more than one auxiliary 
for the same purpose is given 

    

5. 9  Painting requirement and schedule     
5. 10 Inspection, repair , Testing and calibration 

procedures  
    

6.0 1.7 Maintenance guidelines for 
plant personal  

    

6.1 List of Special Tools and Tackles required for 
Overhaul/Trouble shooting including special 
testing equipment required for calibration etc. 

    

6.2 
 

Stepwise dismantling and re-assembly 
procedure clearly specifying the tools to be 
used, checks to be made, records to be 
maintained, clearances etc. to be mentioned.  
Tolerances for fitment of various components to 
be given. 

    

6.3 Preventive Maintenance & Overhauling 
schedules linked with running hours/calendar 
period  along with checks to be given 

    

6.4 Long term maintenance schedules especially for 
structural, foundations etc. 

    

6.5 Consumable list along with the estimated 
quantity required during commissioning, normal 
running and during maintenance like Preventive 
Maintenances and Overhaul. Storage/handling 
requirement of consumables/self-life. 
 

    

6.6 List of lubricants with their Indian equivalent, 
Lubrication Schedule, Quantity required for each 

    

72



 

TITLE: 
5X800 MW YADADRI TPS 

 

VOLUME - I.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IA 
REV. NO. 00  

 
equipment for complete replacement is to be 
given 

6.7 List of vendors & Sub-vendors with their latest 
addresses, service centres  ,Telephone Nos., 
Fax Nos., Mobile Nos., e-mail IDs etc.  

    

6.8 List of mandatory and recommended spare 
parts list  

    

6.9 Tentative Lead time required for ordering of 
spares from the equipment supplier 

    

6.10 Guarantee and warranty clauses      
7.0 Statutory and other specific requirements 

considerations.   
    

8.0 List of reference documents      
9.0 Binding as per requirement      
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ANNEXURE X: SITE STORAGE AND PRESERVATION 
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ANNEXURE XI -GUARANTEED PERFORMANCE DATA 
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S.no. Description Parameter 
1. Hydrogen generation plant minimum 

capacity (Nm3/hr.) 
30 

2. Number of streams (2X50%) 2 
3. Minimum Capacity of each 

streams/electrolyser (Nm3/hr.) 
15 

4. Hydrogen purity (%) at gas manifolds 99.9 
5. Moisture content in hydrogen‐ gm/m3 (max) 0.05 
6. Design delivery pressure at its rated duty 

point in Kg/cm2 (g) 
150 

7. Dew Point  (-41 ) (min) 
8. Minimum capacity of each compressor 

(Nm3/hr.) 
125% of rated Capacity of 
each streams (Nm3/hr.) 

9. Vibration level of compressor As per internationally 
accepted standard 

10. Noise level of compressor 85 dBA (to a reference of 
0.0002 micro bar). 
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ANNEXURE XII: MANDATORY SPARES LIST 
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Sl. 

No. 
Description  Quantity for Five Units 

A Actuator  

1 Complete set of Actuator 2Nos. for each type and rating 

2 Limit Switch 6 Nos each type and rating 

3 Torque Switch 6 Nos each type and rating 

4 Auxiliary Contact 2 nos each type and rating 

5 Motor 2 nos each type and rating 

6 Complete Seal kit 2Sets for each type and rating 

7 Complete O-Ring Set 2Sets 

8 Electronic Card Two (2) for each type/make 

9 Feedback Assembly (4-20mA) for Inching type Two (2) for each type/make 

B UPS   

1 Fuse 
6 (Six) times of total quantity of each type of 
fuses used in the system. 

2 SCR 
20% of total quantity of each type used in the 
system or minimum 4 (Four) nos. whichever 
is more. 

3 Diode 
20% of total quantity of each type used in the 
system or minimum 4 (Four) nos. whichever 
is more. 

4 IGBT 4 (four) nos. 

B.1 Electronic Module/ PCB  

1 Static Switch 
2 (two) no. each type of Electronic Card/ 
PCB/ modules used in the system 

2 Inverter 
2 (two) no. each type of Electronic Card/ 
PCB/ modules used in the system 

3 Static voltage Regulator 
2 (two) no. each type of Electronic Card/ 
PCB/ modules used in the system 

4 Charger 
2 (two) no. each type of Electronic Card/ 
PCB/ modules used in the system 

5 UPS of 2 KVA rating or below. Two Complete set. 

6 Selector Switch 2 (two) no. each type 

7 Digital Voltage/ Current Indicator (LCD type) 2 (two) no. each type 

8 
Indication Lamp- Complete assembly (Red/ 
Green colour) 

2 (two) no. each type 

9 Cooling Fan - 240 VAC supply 2 (two) no. each type  

C UPS Battery  

 Battery Cell (Uncharged, Dry) 20% of total quantity of each UPS at sl.no. B. 

 Inter connecting cell strips 20 nos. 

 Rubber gloves 2 pairs 

 
Voltmeter for measuring cell voltage(Center 
zero type) 

2 nos. 

 Appron & Goggles 2 sets 

 Cell lifting puller 2 nos. 

 Insulated socket spanner with handle 2 nos. 

 Terminal screw with Belleville washer 20% of total quantity used 

 Thermometer 2 nos. 
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D  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. 

3 Sensor 2 nos. each for each type, model & range 

4 O Rings 4 nos. of each size 
 Gaskets 6 nos. of each size 

E  Analysers   

1 Field sensor 4 nos. 

2 Field transmitter/ complete electronic unit 2 nos. 

3 Power supply card 2 nos. 

4 Instrumentation hardware 2 nos. each item 

F.  Control Valves and Dampers    

i) Pneumatic Control Valves & Block Valves   

1 Plot Relay 2 sets for each valve 

2 Actuator Diaphragm 2 nos.for each valve 

3 Feedback Linkage 2 nos.for each valve 

4 Smart Positioners 20% of total quantity of each model/type 

5 I/P Converters (If any) 20% of total quantity or minimum 30 nos. 

6 
Complete Consumables for Valve Viz. O-ring, 
Gland Packing, Packing Ring, Bonnet Seal etc 

4 Sets each size, rating, type 

7 Valve Disc 4 Sets each size, rating, type 

8 Valve Spindle 4 Sets each size, rating, type 

9 Valve Seat 4 Sets each size, rating, type 

10 Bush 4 Sets each size, rating, type 

11 Guide  4 Sets each size, rating, type 

12 Guide Bush 4 Sets each size, rating, type 

13 Coupling Nut 4 Sets each size, rating, type 

14 Actuator Piston with Rod & Seal 4 Sets each size, rating, type 

15 
Control valve stem packing and spare operator 
molded rubber diaphragms 

2 sets for each size, rating, type 

16 
Valve trim (including cage, plug, stem, seat 
rings, guide bushings etc.) for each of the 
control valves as offered. 

2 sets for each size, rating, type 

17 
Solenoid valves, position transmitters, limit 
switches, I/P convertors, positioners etc. of 
each type 

20% of total quantity spare with minimum 2 
no. for each size, rating, type 
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III) Solenoid Valves   

1 Solenoid Valve Coil 4 nos. of each rating & insulation 

2 Plunger 2 nos. of each type 

3 Seat 4 nos. of each type & size 

4 Gaskets 4 sets of each type & size 

5 O-Ring set 10 sets of each type & size 

G.  Flow Elements   

1 Root valves 4 nos. for each flow element 

2 Gland packing for root valves 4 nos. for each flow element 

3 Gaskets 6 nos. for each flow element 

H.  
Process Connection Piping (Impulse 
piping/tubing, sampling piping / tubing & air 
supply piping as applicable) 

  

1 Valves of all types 20% of each type, class, size & model 

2 Valve Manifolds (2 way/3 way/5 way) 20% of each type, class, size & model 

3 Fittings 20% of each type, class, size & model 

4 Filter Regulators 40% of each model 

I.  Cables (Control & Instrumentation) 
20% of each type, pair and size of actual 
installed quantity 

J.  Control Panel/ Desk   

1 
Back-up panel mounted devices (Selector 
switches/ Push buttons/ Indicators etc.) 

10% of installed capacity 

2 Lamps/ LEDs 200% of the total quantity 

3 Blank Tiles 20% of installed capacity 

4 MCBs 20% of each type & rating 

5 Fuses/ Fuse holder 200% of each type & rating 

K Alarm/ Annunciation system  
1 Each type of module 2 no. each 

2 
Lamp box with Facia & Lamps (LED type) 
 

20% of total quantity or minimum 20 nos. 
 

3 Hooter 2 no. 
L Junction Box  

1 
Junction box 
 

20% of total quantity for each size but 
minimum 2 nos. 

2 Terminals in Terminal blocks 20 nos. of each type 
M 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 2 nos. 
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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 or 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 nos. of each type & length 
 

15 Fiber optic cable Converter / Deconverter 2 nos. 
16 Cooling Fans 4 nos. for each cabinet 
17 Loose Connectors 10 nos. of each type 
18 Color TFT Monitor 2 nos. complete set 
19 Hard Disk Drive for the work Station 2 nos. complete set 

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

2 nos. each type. 
 

21 Printers Cartages 4 nos. of each type 
22 SMPS for printers 2 nos. of each type/ rating 
23 SVGA cards for printers 2 nos. of each type 
24 Key Board & Cursor control device 2 nos. of each type 
25 Complete Set of Operators Work Station 2 nos. 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) no. complete set 
28 Blank CD/DVD 100 nos. 
N 415 Volt Motor (Upto 30KW Rating)    

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

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

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

4 Complete Set of Coupling  2 Set for each Application  

O Lugs & Glands   

1 Glands & Lugs  40% of each type, size & rating of cables  
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P&ID AND EQUIPMENT LAYOUT 
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Tag No. Description
1.

S.No.
E220/E320 ELECTROLYSER90QJG01AG101

Kks Tag No. Skid-1 Kks Tag No. Skid-2
90QJG02AG101

2. F211/F311 LYE FILTER

3. P211/P311 LYE PUMP

90QJG01AT107

90QJG01AP101

90QJG02AT107

90QJG02AP101

4. S211/S311 O2 SEPARATOR90QJG01AT101 90QJG02AT101

5. S212/S312 H2 SEPARATOR90QJG01AT102 90QJG02AT102

6. S213/S313 O2 MOISTURE GAS SEP.90QJG01AT105 90QJG02AT105

7. S214/S314 H2 MOISTURE GAS SEP.90QJG01AT106 90QJG01AT106

8. E213/E313 LYE COOLER90QJG01AC103 90QJG02AC103

9. R401/R501 CATALYST COLOUMN90QJG01AT108 90QJG02AT108

10. R402/R403\
R502/R503

DRYER ADSORBER90QJG01AT109/

90QJG01AT110

90QJG02AT109/

90QJG02AT110

11. R401/R501 GAS CONDENSER90QJG01AC105 90QJG02AC105

12. E402/E502 GAS COOLER90QJG01AC106 90QJG02AC106

13. E403/E503 GAS COOLER90QJG01AC107 90QJG02AC107

14. S401/S501 WATER GAS SEPARATOR90QJG01AT112 90QJG02AT112

15. V701/V702 DM WATER CUM LYE MAKING TANK
90QJG01BB104 90QJG02BB104

16. V610/620 H2 BUFFER TANK90QJG01BB101 90QJG02BB101

17. D211/212
D311/D312

O2/H2  DEMISTER90QJG01AT103/

  90QJG01AT104

90QJG02AT103/

90QJG02AT104

18.
N101 / N102 N2 CYLINDER & MANIFOLD90QJG01BB104

19. F401/F501 IN LINE GAS FILTER90QJG01AT111 90QJG02AT111

20. P710/P720 FEED DM WATER PUMP90QJG01AP104 90QJG02AP104

20. C610/C620 H2 COMPRESSOR90QJG01AN101 90QJG02AN101

90QJG02BB104

NOTE:-

1. ALL DIMENSION ARE IN MM AND LEVELS ARE

   IN METER. UNLESS OTHERWISE SPECIFIED.

2. EMPTY WEIGHT : 7 TON

    OPERATIONAL WEIGHT : 7.5 TON

3. ALL THE PIPING AND VALVE MATERIAL

   SHALL BE OF SS 304 GRADE.

4. TOTAL NUMBER OF N2 CYLINDER - 4

    ( PER SKID)
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DATASHEET OF HYDROGEN GENERATION SKID

Make

DATASHEET OF ELECTROLYSER & GAS SEPARATION SKID

H₂ Capacity Nm3/hr.

DATASHEET OF GAS DRYER SKID

Catalyst

Column

Description : Specification

Operating Pressure : 10 Bar (G)

Design Pressure     11 Bar (G)
:

Operating Temperature 150 C
:

Design Temperature 200 C

:

Pressure vessel design code ASME Sec VIII
:

Type of deoxidizer unit palladium Deoxo
:

No. of deoxidizer unit 1 for each stream
:

Inlet H2 Capacity for deoxidizer 16.5 Nm3/hr

:

Absorber Bed MOC SS304
:

Body MOC ASME SA312 TP304

:

GAS DRYER

Description : Specification

No. of Dryer (Twin Tower)
 2 Nos.(One per stream)

:

Operating Pressure
10 Bar (G)

:

Design Pressure

11 Bar (G)
:

Operating Temperature
150 C

:

Design Temperature

200 C
:

Pressure vessel design code

ASME Sec VIII
:

Type of Hydrogen Dryer
Twin Bed Desiccant Type. (heated)

:

No. of  Desiccant Bed
Two

:

Inlet H2 Capacity
16.5 Nm3/hr

:

Outlet H2 Capacity
15 Nm3/hr

:

Desiccant type
Molecular sieve13 X.

:

Absorber Bed MOC
SS304

:

Body MOC
ASME SA312 TP304

:

Outlet Dew Point
0 TO -70°C

:

DATASHEET OF DM FEED WATER CUM LYE PUMP

Description

DATASHEET OF LYE CIRCULATION PUMP

DATASHEET OF DM WATER CUM LYE MAKING TANK

Description

Tag & Kks Tag

No.

401/501 (90QJG01AT108

 / 90QJG02AT108)

:

Tag & Kks Tag No. 402/403 (90QJG01AT109 / 90QJG01AT110)
:

502/503 (90QJG02AT109 / 90QJG02AT110)

: Specification

Rating : 1.1 KW

Capacity : 80LPH

Tag & Kks Tag No. : P710/720 (90QJG01AP104 /

90QJG02104)

:

16.5 (Ex Electrolyser)

O₂ Capacity Nm3/hr.
:

8.2 (Ex Electrolyser)

DM Water Consumption
:

15 Ltr per stream

Electrolyte (KOH%)
:

30% KOH (by Volume)

Operating Temperature
:

65 C-85 C

Working Pressure
:

10 bar (g)

No. of module
:

1 per stream

:

A.C. Power Consumption
:

6 KWH/m3 of raw H₂
MOC of cell end plate (Cover)

:
Nickel Plated CS

Electrode material

a. Cathode
:

Nickel

b. Anode
:

Activated Nickel

Diaphragm Material
:

Membrane Cloth

Turn Down Ratio
:

20% to 100%

Gas Separation skid consist of

MOC of H2 /O2 Separators
:

ASME SA 312 TP304

MOC of lye cooler
:

ASME SA 312 TP304

MOC of lye filter
:

ASME SA 312 TP304

H2 gas cooler & moisture gas separator
:

ASME SA 312 TP304

O2 gas cooler & moisture gas separator
:

ASME SA 312 TP304

Description : Specification

: Specification

No. of Tank
:

1 Nos. (per stream)

MOC of tank
:

SS304

Size of tank
:

200Ltr.

Tag & Kks Tag No.
:

V701/702 (90QJG01BB104 /

90QJG02BB104)

Description : Specification

No. of pumps : 1 Nos.(Per Stream)

CapacityCuM/Hr : 09

Tag & Kks Tag No. : P211/311 (90QJG01AP101 /90QJG02AP102)

Description : Specification

: Airox Nigen Equipments Pvt. Ltd.

Model Number
: ANE 12

Technology : Bipolar Pressurized Water Electrolyser

Capacity : 15Nm3/hr. x 2 streams

H₂ Purity % (By Vol.) : 99.9% (After purifier )

Dew Point : 0 TO -70°C

Working Pressure : 10 Bar (g)

DM FEED WATER CUM LYE PUMP MOTOR

Rated name Plate Rating : 1.1 KW

Rated Voltage, Phase and Frequency : 415 V± 10 % ,3PH,50Hz
Synchronous Speed : 1440 RPM

 LYE CIRCULATION MOTOR

Rated Nameplate Rating, KW

Rated Voltage, Phase

and Frequency

Rated Speed

:

:

Electrolyser,Hydrogen Gas Seperator,

Hydrogen Gas Cooler &Moisture Seperator

Dm Feed Water Tank Cum Lye Making Tank,

Dm Feed Pump ,Electrolyte Strainer,Cooler,

Pump.

Oxygen Gas Seperator,Oxygen Gas Cooler &

Moisture Seperator  Interconneced Piping

Associated Instrument  Moisture Drain Isolation

Valves As Per Our PID.

DATA SHEET OF BUFFER TANK

WORKING PRESSURE :
DESIGN PRESSURE :
CAPACITY :

10 Bar (g)

11 Bar (g)

400 LTR.

QTY. : 2 NO. ONE FOR PER STREAM

DESIGN CODE : ASME SEC VIII DIV 1
TEST PRESSURE : 14.3 Bar (g)

Gas condenser
:

ASME SA 312 TP304

O2 & H2 demister ASME SA 312 TP304

0.75 HP

:

415/3/50Hz

:

2900

Design Temperature
:

110 C

Design Pressure
:

11 bar (g)

Shaft Sleeve : Silicon Carbide

Gasket : Teflon

MOC

SS 316

:

MOC OF TANK : SA 516 GR 70
Moisture Content : 0.05 gm/m3
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No. of Pump : 1 Nos.(Per Stream)

1

1

1

MOC : SS - 316

Max. Oxygen Impurity in

hydrogen

: 2 ppm

Cooling Water Requirement
:

6m3/hr Circulating for each stream

NOTE:-1. PLEASE NOTE THAT WE ARE OFFERING OUR PROVEN

SYSTEM AND WE DO NOT RECOMMEND   ANY CHANGES IN OUR DESIGN.

HOWEVER, WE ARE PROVIDING ONE NO. OF  LYE CIRCULATION    PUMP

AND DM WATER FEED PUMP AS STORE STANDBY COMMON FOR BOTH

SKIDS.

1
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TITLE : 
       5X800 MW YADADRI TPS 

 

SPECIFICATION NO.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IB 
REV. NO. 00  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL) 
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TITLE : 
       5X800 MW YADADRI TPS 

 

SPECIFICATION NO.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IB 
REV. NO. 00  

 
 

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 
 
a) Services and equipment as per “Electrical Scope between BHEL and Vendor”. 

b) Any item/work either supply of equipment or erection material which have not been specifically 

mentioned but are necessary to complete the work for trouble free and efficient operation of the 

plant shall be deemed to be included within the scope of this specification. The same shall be 

provided by the bidder without any extra charge. 

c) Supply of mandatory spares as specified in the specifications of mechanical equipment’s. 

d) Electrical load requirement for HYDROGEN GENRATION PLANT. 

e) All equipment shall be suitable for the power supply fault levels and other climatic conditions 

mentioned in the enclosed project information. 

f) Bidder to furnish list of makes for each equipment at contract stage, which shall be subject to 

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

g) Various drawings, data sheets as per required format, Quality plans, calculations, test reports, 

test certificates, operation and maintenance manuals etc. shall be furnished as specified at contract 

stage. All documents shall be subject to customer/BHEL approval without any commercial 

implication to BHEL. 

h) Motor shall meet minimum requirement of motor specification. 

i) Vendor to clearly indicate equipment locations and local routing lengths in their cable listing 

furnished to BHEL. 

j) Cable BOQ worked out based on routing of cable listing provided by the vendor for “both end 

equipment in vendor’s scope” shall be binding to the vendor with +10 % margin to take care of slight 

variation in routing length & wastages. 

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR ELECTRICAL & 

TERMINAL POINTS: 

Refer “Electrical Scope between BHEL and Vendor” Annexure - I. 

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

3.1 The electrical specification without any deviation from the technical/quality assurance 

requirements stipulated shall be deemed to be complied by the bidder in case bidder furnishes the 

overall compliance of package technical specification in the form of compliance certificate/No 

deviation certificate. 

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

certificates, technical literature, etc., is required during tender stage. Any such submission even if 

made, shall not be considered as part of offer. 
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TITLE : 
       5X800 MW YADADRI TPS 

 

SPECIFICATION NO.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IB 
REV. NO. 00  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 
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TITLE : 
       5X800 MW YADADRI TPS 

 

SPECIFICATION NO.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IB 
REV. NO. 00  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ELECTRICAL LOAD DATA FORMAT 
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LOAD TITLE 

RATING (KW / A) 

U
N

IT
 (

U
)/

S
T

N
 (

S
) Nos. 

V
O
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E
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O
D

E
* 

F
E
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D

E
R

 C
O

D
E

**
 

E
M

E
R

. 
L

O
A

D
 (

Y
) 

C
O

N
T

.(
C

)/
 N

T
T

.(
I)

 

S
T

A
R

T
IN

G
 T

IM
E

 
>

5
 S

E
C

 (
Y

) 

LOCATION 
BOARD 

NO. 

CABLE 

B
L

O
C

K
 C

A
B

L
E

 
D

R
G

. 
N

o
. CONTROL 

CODE 
REMARKS LOAD No. NAME 

PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE CODE NOs 

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

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

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

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

 

LOAD DATA 
(ELECTRICAL) 

JOB NO. 417 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
5 x 800 MW YADADRI TPS, 
NALGONDA 

NAME  
DATA FILLED UP ON 

 

SYSTEM  
HYDROGEN GENERATION 
PLANT 

SIGN.  
DATA ENTERED ON 

 

DEPTT. / SECTION ELECTRICAL SHEET 1 OF 2 REV. 01 DE’S SIGN. & DATE  
 

 
Rectifier Stream-1 135 KVA 110 KW S 1 0 D S N C _ INDOOR _       
Rectifier Stream-2 135 KVA 110 KW S 1 0 D S N C _ INDOOR _       

H2 Compressor Stream-1 7.5 KW _ S 1 0 D U N C _ INDOOR _       
H2 Compressor Stream-2 7.5 KW _ S 1 0 D U N C _ INDOOR _       
H2 Compressor Standby 7.5 KW _ S 0 1 D U N C _ INDOOR _       
DM Water cum lye Pump Stream-1 1.1 KW _ S 1 0 D U N I _ INDOOR _       
DM Water cum lye Pump Stream-2 1.1 KW _ S 1 0 D U N I _ INDOOR _       
Lye Circulation Pump Stream-1 1.1 KW _ S 1 0 D U N C _ INDOOR _       
Lye Circulation Pump Stream-2 1.1 KW _ S 1 0 D U N C _ INDOOR _       
Heater (Catalyst Column) Stream-1 2 KW _ S 1 0 E S N C _ INDOOR _       
Heater (Catalyst Column) Stream-2 2 KW _ S 1 0 E S N C _ INDOOR _       
Dryer Heater-1 Stream-1 2 KW _ S 1 0 E S N C _ INDOOR _       
Dryer Heater-1 Stream-2 2 KW _ S 1 0 E S N C _ INDOOR _       
Dryer Heater-2 Stream-1 2 KW _ S 1 0 E S N C _ INDOOR _       
Dryer Heater-2 Stream-2 2 KW _ S 1 0 E S N C _ INDOOR _       
Vacuum Pump 1.1 KW _ S 1 0 D U N I _ INDOOR _       
UPS Charger-1   16 A _ S 1 0 D S N C _ INDOOR _       
UPS Charger-2 16 A _ S 1 0 D S N C _ INDOOR _       
Cylinder Testing Apparatus Heater 2 KW _ S 1 0 E S N I _ INDOOR _       
Cylinder Testing Apparatus Blower 2.2 KW _ S 1 0 D U N I _ INDOOR _       
Cylinder Testing Apparatus Pump 3.7 KW _ S 1 0 D U N I _ INDOOR _       

Exhaust Fan-1 1.5 KW _ S 1 0 D U N C _ INDOOR _       
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N
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CODE 
REMARKS LOAD No. NAME 

PLATE 
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DEMAND 
(MCR) 

R
U

N
N
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G

 

S
T

A
N

D
B

Y
 

SIZE CODE NOs 

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

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

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

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

 

LOAD DATA 
(ELECTRICAL) 

JOB NO. 417 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
5 x 800 MW YADADRI TPS, 
NALGONDA 

NAME  
DATA FILLED UP ON 

 

SYSTEM  
HYDROGEN GENERATION 
PLANT 

SIGN.  
DATA ENTERED ON 

 

DEPTT. / SECTION ELECTRICAL SHEET 2 OF 2 REV. 01 DE’S SIGN. & DATE  
 

Exhaust Fan-2 1.5 KW  _ S 1 0 D U N C _ INDOOR _       

Exhaust Fan-3 1.1 KW _ S 1 0 D U N C _ INDOOR _       
Exhaust Fan-4 0.75 KW _ S 1 0 D U N C _ INDOOR _       
Exhaust Fan-5 0.37 KW _ S 1 0 D U N C _ INDOOR _       
Exhaust Fan-6 0.37 KW _ S 1 0 D U N C _ INDOOR _       
Exhaust Fan-7 0.37 KW _ S 1 0 D U N C _ INDOOR _       

Exhaust Fan-8 0.37 KW _ S 1 0 D U N C _ INDOOR _       
Exhaust Fan-9 0.37 KW _ S 1 0 D U N C _ INDOOR _       
Exhaust Fan-10 0.37 KW _ S 1 0 D U N C _ INDOOR _       
Exhaust Fan-11 0.37 KW _ S 1 0 D U N C _ INDOOR _       
 Chiller 5.5 KW _ S 1 0 D U N C _ INDOOR _            
 Chiller Standby 5.5 KW _ S 0 1 D U N C _ INDOOR _       
  

110



 

TITLE : 
       5X800 MW YADADRI TPS 

 

SPECIFICATION NO.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IB 
REV. NO. 00  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CABLE SCHEDULE FORMAT 
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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 17 January 2018 Page 1 of 2 

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

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

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

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

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

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

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

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

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

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

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

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

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

below) 
 
(A) SYSTEM VOLTAGE CODES: 

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

 
(B) CABLE VOLTAGE CODES: 

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

Rev 0 17 January 2018 Page 2 of 2 

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

 
(C)� CABLE CODES 

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

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

6.� Once a cable list has been given to PEM for routing, any subsequent changes required in the cable list 
(which may be in the form of addition of cables, deletion of cables, change of type or size of cable, 
etc.) must be informed as specific changes (as a separate file MS Excel of the same format as the 
original file) to the cable list given earlier if the cable list has been routed and cable schedule 
generated. The routing status of the cable list shall be got confirmed from PEM by the agency that 
has prepared the cable list before the changes are intimated. In case PEM confirms that the cable list 
in question has not been taken up for routing, and the revised cable list is acceptable, the same may be 
sent. Since cable routing through the program involves adding each cable list to the project cable 
schedule database, the original cable schedule shall not be furnished to PEM with revisions 
incorporated within. 
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TITLE : 
       5X800 MW YADADRI TPS 

 

SPECIFICATION NO.   

SECTION : I 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IC 
REV. NO. 00  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SPECIFIC TECHNICAL REQUIREMENTS (CONTROL & INSTRUMENTATION) 
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Specific Technical Requirement For  

HYDROGEN GENERATION PLANT

5X800 MW
YADADRI TPS, NALGONDA

1. The bidder shall provide complete Instrumentation for control, monitoring and 
operation of Hydrogen Plant. The requirements given are to be read in conjunction 
with detailed Technical specification. Further in case of any discrepancy in the 
requirement within the same section noted by the bidder in the specification, the same 
will be brought to the notice of BHEL in the form of pre bid clarification. In absence of 
any pre bid clarification, the more stringent requirement as per interpretation of 
customer shall prevail without any commercial and time implication.   

2. Hydrogen Plant shall be operated & controlled from PLC based control system
with interface with plant DCS. Operation & Control shall also be through Local Control 
Panel(LCP), which is also being referred as Backup Panel. These panels shall be 
placed in Control Room envisaged in Hydrogen Building.

3. LCP shall have the provision of command (start/stop), feedback, hardwired 
annunciation facia, push buttons, digital indicators, lamps, colored mimics etc.

4. For Control Philosophy for Hydrogen Plant, Bidder to refer Balance of Plant (BOP) 
packages Control Philosophy attached along with this specification

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

6. Redundant PLC communication shall be provided for communication between PLC and 
DCS through serial link with OPC Compliant for monitoring /Control. For detail, please 
refer PLC Architecture Diagram.

7. Following is the HMI requirement
1 no. OWS to be placed in CCR1
1 no. OWS to be placed in CCR2
1 no. OWS to be placed in CCR3
2 no. OWS to be placed in local control room (LCR)
1 no. OEWS to be placed in local control room (LCR)
1 no. printer
In addition to above, Back up panel with coloured mimic, start/stop PBs of all 
drives, Indications (feedback, instruments), Annunciation, digital indicators 
shall be provided.

8. Redundancy of sensors shall be provided, irrespective of instrumentation shown
in the PID, by bidder as per following:
(i) Triple redundancy for all analog and binary inputs required for protection of system 
/drives.
(ii) For all other control functions & alarms, dual redundancy of the sensors shall be 
provided by the bidder.

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

   
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10.Redundant Uninterrupted Power Supplies (UPS) with adequate rating of continuous 
duty with backup shall be provided for the system. Non-UPS supply feeder 415 V, 3 
phase, AC supply shall be provided by BHEL based on the load data provided by the 

UPS.

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

12.All the instruments shall be supplied along with necessary fittings, accessories, valve 
manifold, root valves, Junction box, Canopy & Structural steel as required. Instrument 
Installation along with hardware shall be in bidder scope. Double root valves shall be 
provided where pressure is above 40 Kg/cm2.

13.The solenoid operated valves/ damper/gates shall have limit switches for open/ close 
feedback. Solenoid valve shall be rated for 24 V DC only.

14.The junction boxes/LIEs for termination of instruments /solenoid valve limit switches etc 
. All instruments shall be terminated on JB/LCP in field and both 

instrument and JB/LCP are in bidder scope.

15.All transmitters & electronics items including JBs will be explosion proof / intrinsically 
safe as per hazardous area classification.

16.The make/model of various instruments/items/systems shall be subject to approval of 
owner/purchaser during detailed engineering stage. No commercial implication in this 
regard shall be acceptable. In case of any conflict or repetition of clauses in the 
specification, the more stringent requirements among them are to be complied with.

17.All necessary instruments such as transmitters/temperature 
elements/sensors/switches/gauges etc. shall be provided for safe, efficient & reliable 
peration and maintenance of the H2 generation plant. All electric instrument devices like 
switches/ transmitters/ controllers/ analyzers/ solenoid valves which are located in the 
field/ hazardous locations shall be intrinsically safe by providing suitable type zener
barriers of standard approved make meeting the requirements as approved by chief 
controller of explosives, India and other statutory authorities. Otherwise, such 
instruments shall be provided with explosion proof enclosure suitable for hazardous 
area described in National electric code(USA), Article 500, class -1, Division -1 zone-II
as approved by Chief Controller of Explosives, India and other statutory authority.

18.All Instruments must have separate tapping lines. Sharing of the same tapping pipe for 
redundant instruments or various different instruments is not acceptable.

             

10. Redundant Uninterrupted Power Supplies (UPS) with adequate rating of continuous 
duty with backup shall be provided for the system. Non-UPS supply feeder 415 V, 3 phase, 
AC supply shall be provided by BHEL based on the load data provided by the bidder. UPS 
is in bidder's scope and shall be in line with the specifications. Standard UPS of rating 10 
kVA or 20 kVA shall be considered depending upon the load. If load is < 10 kVA, UPS of 
10 kVA and if load is > 10 kVA, UPS of 20 kVA shall be provided. 
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19.As a general rule, measuring points and measuring equipment for critical protection 
shall be separate from and not combined with measuring equipment for the automatic 
control equipment.

20.Electronic instruments shall not be located close to hot lines, vessels or other hot 
equipment. Ambient temperatures exceeding 80 °C shall not result in calibration 
difficulties or rapid deterioration of electronic components.

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

22.Every panel-mounted instrument, requiring power supply, shall be provided with a pair 
of easily replaceable glass cartridge fuses of suitable rating. Every instrument shall be 
provided with a grounding terminal and shall be suitably connected to the panel 
grounding bus.

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

24.Power supply derived for Transmitters, contact interrogation, interposing relay and 
solenoid shall generally be ungrounded 24V D.C only. In all cases redundancy in power 
modules shall be considered.

25.Bidder  to  note  that  all  the  transmitters/instruments supplied  by  Bidder  shall  be  
rack  mounted.  The racks shall be preassembled and provided by Bidder. Also no
instruments / analyzers & JBs/Racks should be protruding on the walkway.

26.Each valve/instrument shall be fitted with a stainless steel or aluminum nameplate 
indicating the valve/instrument service and reference number in accordance with the 
approved equipment coding system.

27.The equipment shall be of modern, compact design incorporating the latest 
developments in proven technology.

28.Transmitters shall be provided instead of switches.

29. Solenoid valves shall be kept in pneumatic junction boxes only. Air distribution for SOV's 
shall be through SS manifold with SS isolation valves and auto drain traps and SS tubing 
from SOV to valves shall not be more than 6 meters.

30. All furniture (tables, chairs etc.) required for PLC operator HMI shall be in bidder's scope. 
Chairs shall be capable of being adjusted for height and position of backrest. One table and 
chair shall be provided for each operator station and separate table for each printer.
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31.
assistance related to process correctness. All the expenses like boarding, lodging and 

32. Electronic instruments shall not be located close to hot lines, vessels or other hot 
equipment. Ambient temperatures exceeding 80 °C shall not result in calibration difficulties 
or rapid deterioration of electronic components.

33. All the instruments/equipment/electrical items shall be provided & designed with maximum 
star rating in line with energy conservation policies as per latest international standards at 
the time of supply.

34. Bidder to provide erection hardware including canopies, structural steel as required.

35. Bidder to perform tests of C&I items/instruments/systems as per quality plans/type test 
attached in the specification.

36. Every panel-mounted instrument, requiring power supply, shall be provided with a pair of 
easily replaceable glass cartridge fuses of suitable rating. Every instrument shall be 
provided with a grounding terminal and shall be suitably connected to the panel grounding 
bus.

37. Each valve/instrument shall be fitted with a stainless steel or aluminium nameplate 
indicating the valve/instrument service and reference number in accordance with the 
approved equipment coding system.

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

39. Mandatory spares have to be supplied by bidder as mentioned in the specification.

40. The specifications for instruments mentioned in the specification are minimum 
requirements. Datasheets of instrument shall be subject to customer/owner approval.

41. Editable & pdf copy of Drawings/Documents and data to be furnished after award of the 
contract:

Local Control room drawing
GA & wiring diagram of local panel.
Local control panel & instruments data sheet.
Control & operational write-up for the system
Control scheme/ logic diagram
List of Drives (Solenoid valves etc)
I/O list
Power requirement.
JB grouping document.
Cable schedule and cable interconnection drawing.
Instrument schedule
Alarm Schedule
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SOE schedule
Instrument hook-up diagram.
Mandatory spare BOQ
UPS load list
Any other document decided during detailed engineering.

Notes:

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

2. The above given scope is indicative & minimum. Any item/ equipment not indicated 
above however required for the completeness of the system is to be supplied by 
bidder without any technical, commercial and delivery implication to BHEL.

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

4. Uniformity of make and type of instruments and control components shall be 

proprietary items where this requirement cannot be met. 
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             
                     
    
           
             
         

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1.0 SCOPE 
 

This design memorandum is intended to cover design, engineering, manufacture, 
inspection, testing at manufacturer's works, supply/delivery duly packed at site including 
freight, unloading, storage and handling at site, erection and commissioning, trial run at 
site, Demonstration test, obtaining CCE approval and plant handing over to customer etc. 
inclusive of all prevailing taxes, duties and other levies of Hydrogen Generation Plant 
complete with all accessories inducing start up, mandatory and commissioning spares as 
required for 5X800 MW, Yadadri Thermal Power Station. 
 

2.0  DESIGN BASIS  
 

Hydrogen generation plant will be designed to maintain hydrogen purity at gas manifolds 
99.9% and moisture content 0.05 g/m3 (max). The complete hydrogen generation plant 
system, equipment, layout shall be designed as per the guidelines of explosive authority 
(chief controller of explosive) of India and other statutory authorities for the design and 
installation of the plant. The hydrogen generation plant can be of bipolar design.  
 
 

3.0  GENERAL OPERATION CRITERIA / PHILOSOPHY: 
 

3.01.0 Designed for Continuous duty. 
 

3.02.0 Designed for parallel operation of both streams. 
 

3.03.0 Flexibility to operate electrolyser in part load.  
 

3.04.0 Complete operation from PLC based local control panel. 
 

3.05.0 To trip the plant in case of high hydrogen level inside the building suitable numbers of 
hydrogen gas detectors shall be provided for each of the room. 

 
3.06.0 Set pressure to be maintained with the help of back pressure regulating valve. 

 
3.07.0 Automatic operation of standby compressor as and when required.  
 
3.08.0 To provide alarm & tripping of compressor based on suction conditions ("suction 

pressure not low"). 
 

4.0  CONSTRUCTION DETAILS OF EQUIPMENT 
 

4.01.00 Electrolyser cells: 
 

4.01.01 Electrolyser cells shall be of bipolar design. 
 

4.01.02 Cells in electrolyser shall be connected to each other. The cells in electrolyser 
shall be of corrosion resistant material.  In case of bipolar design one explosion proof 
temperature switch in each generator module for electrolyser temperature high alarm on 
the control panel has been provided.Temperature transmitter or RTD shall be provided 
on electrolyser to maintain the electrolyser temperature to a preset value by controlling 
cooling water flow to the electrolyser through the temperature control valve. One 
temperature gauge for local indication for electrolyte temperature. One off-line specific 
gravity measuring instrument. 

 
4.01.03 The electrolyser will be designed to operate at part load of normal capacity without any 

disconnection and operation interruption and shall produce the hydrogen gas of specified 
purity and dryness. 
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4.01.04 All measuring instruments, controllers, and control valves shall be provided. 
 

4.01.05 Safety devices will be provided on each collecting pipe to release gas pressure in case it 
goes above the limits. 

 
4.01.06 Eelctrolyser will be designed so that it can be cleaned and maintained easily. Cells 

module will be part of the gas generating station. 
 

4.01.07 Proper sealing shall be provided, while crossing the wall to avoid any gas leakage to 
Rectifier Room. Provision shall be incorporated for minimizing electrical leakage between 
cells and from cells to ground. 

 
4.01.08 Electrolyser cells, hydrogen gas purifications system, compressor skid including 

instrumentation are part of the vendor’s standard manufacturing skid system. The 
instrumentation shall be triple redundant for protection and dual redundant for interlock / 
permissive for instruments installed outside the manufactures standard compact skids of 
electrolyser, purification and compressors. 
 

4.02.00 Rectifier: 
 

4.02.01 Two nos. of rectifiers (one for each Electrolyser) to cater the load of each of the 
electrolyser shall be provided. The rectifier equipment shall be complete in all respects 
with air-cooled rectifier transformer, thyristor convertor, electronic control and 
annunciation, filters choke etc. mounted in suitable panels. 

 
 

4.04.00  Demineralized water tank 
 

4.04.01 One number tank of Capacity adequate for 5 days’ normal requirement of hydrogen gas 
generation on continuous basis at rated capacity of 15 Nm3/hr. for both the streams of 
Hydrogen Generation Plant. 

 
4.04.02 Tank will be fitted with removable drain connections, level transmitters, level indicators 
etc. 
 
4.05.00 Electrolyte Preparation Tank: - (As applicable) 

 
The KOH tank may be part of the standard gas generating cabinet. The electrolyte is 
typically mixed in KOH tank and then transferred to Electrolyser through KOH pump. 
However, this arrangement may vary and shall be provided as per manufacturer 
standard practices.  KOH is not consumed in the electrolysis process, but periodically 
checked to verify that the concentration has not been changed. 

 
(a) Accessories (As Applicable) like Wire rope, counter weight, guide pulley required to 

suspend the gas holders, steel stairs four way motorized valves, flame proof low & 
high level switches interlock and control, float type level indicators, etc. 

 
(b) Venting of hydrogen should be through flame arrestor.  

 
4.07.00  De-oxy unit  

   
   Numbers    1 (To handle both the streams and capable to remove                                                           

       oxygen as impurity) 
Accessories   Heater with temperature control device, gas cooler, filter,                 

 Necessary Instruments etc.  
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4.08.00   Hydrogen compressors and drives 
 

i) Number    3x50% (Two working & one standby)  
 
ii) Capacity of each compressor                125% of each stream  
 
iii) Design delivery Pressure                150 Kg/cm2 (g) 
 
iv) Type    Preferably Oil free, Piston or Diaphragm type. 
 
v)  Piston type                  of proven design 
   
vi) Diaphragm type with triple diaphragm failure detection system. 

The side and oil side diaphragms shall be of 
Stainless Steel. 

                                                                                                                                         
vii) Drive cage Constant speed Sq. cage flame proof type 

Electric motor suitable for group-IIC location as 
per IS:2148 or Class-I 

       Div. II of NEC. 
viii) Activated carbon filters 2x100% and required in case of oil lubricated 

compressors 
                                                                                       
ix) All metal to metal joints shall be provided with “O” rings of suitable grade material. 
 
x) Compressors are provided with accessories as applicable:- pressure switches (low) 

at the suction and pressure switches (high) at the discharge. A back pressure 
regulating valve is provided at the compressor discharge to maintain a constant 
regulating pressure at the compressor outlet. Normally the compressors will run in 
automatic mode. The compressor will start compressing hydrogen gas when the 
suction pressure reaches the setting of low-pressure set point and will continue to 
run until the discharge pressure reaches the upper set point of the high discharge 
pressure and then go to standby mode.  

 
Then as the gas is drawn from storage and the storage pressure decays down to the 
lower set point of the high pressure switch, the compressor will automatically restart 
to refill the storage vessels. 
   
The compressor includes leak detection system to protect compressor and / or 
hydrogen gas system in case of diaphragm failure. In case of diaphragm rupture, a 
pressure signal would be sent to leak detection switch which will shut down the 
compressor. The automatic operation of the standby compressor is not envisaged 
due to safety reasons. 

 
xi) All suitable auxiliaries (as applicable) such as built in relief valves, Pressure and 

temperature gauges after every compressor stages, mechanical lubricator, built in 
automatic unloader devices, Water cooled inter coolers after every compression 
stage, flow switches, pressure gauges in coolant line, sight flow indicators in coolant 
line, V belt drive with pulleys, a transfer switch to allow operation of stand by 
compressor automatically, suction filters, scrubber to remove any traces of 
entrapped electrolyte, separator and filters, suitable protection device to prevent 
suction of water from gas holders as a back-up to low level switch provided on the 
gas holders for compressor TRIP, Mist Eliminators (if applicable). One number on-
line hydrogen purity analyzer at the suction etc. shall be provided for continuously 
monitoring hydrogen purity before compressor and also to provide suitable alarm 
and automatic tripping of plant in case, hydrogen purity falls below the preset level. 
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4.09.00   Drying system for Hydrogen gas  
 

a) Twin tower moisture separating columns of regenerative design along with 
instruments. 

b) Valves arrangement to suit operation of one column and another under 
regeneration. The changeover operation shall be automatic based on PLC 
command. 

 
4.10.00    Back Pressure regulating valve: 

 
One number spring loaded disc. Operated self-actuating type backpressure 
regulating valve to maintain 150 Kg/cm2 (g) pressure on the compressor discharge.  
 

4.11.00    Cylinder Manifold: 
 

One dual filling cylinder filling manifold, arrangement for two banks of minimum eight 
cylinders each to permit connection and removal of cylinder (water capacity – 46.7 
liters (approx.) without interruption of filling. Accessories such as isolating valves, 
safety valves, pressure gauges, pressure switch (to shut off compressor beyond set 
pressure) shall be provided, ”ON – LINE “Hydrogen purity analyzer,  trace oxygen 
analyzer, moisture analyzer at cylinder manifold, records of hydrogen purity and 
moisture content and one number portable hydrogen gas purity gas testing kit etc. 
shall be provided.  

 
Nitrogen manifold shall be supplied having capacity to connect 8 no’s cylinders with 
accessories such as isolating valves, safety valves, pressure gauges etc. 
 

4.12.00     Flushing System 
 

4.12.01     To be provided with necessary connection with proper isolation devices, nitrogen 
cylinders,      

                 Valves, manifolds piping etc. to enable purging of the system with nitrogen during 
commissioning and each maintenance work.  

 
4.13.00     Hydrogen leak detection system. 

 
Hydrogen leak detection and interlock system shall be provided in generator / 

compressor      
 rooms and hydrogen filling area for alarm and trip of Hydrogen generation plant. 

 
4.14.00     Piping: 

 
4.14.01    All pipe to conform to ASTM or equivalent pressure piping code, and seamless type. 

 
4.14.02   All high pressure joints shall of ferrule/welded construction. 

 
4.14.03    All hydrogen vents will be fitted with flame arrestor. 
 
4.14.04    All high pressure drains to be terminated through H2 traps and all low pressure drains 

to be     terminated through V-bends.  
 
4.14.05   Cooling water pipe be minimum 80 NB size. 

 
5.0 AIR CONDITIONING AND VENTILATION SYSTEM 

 
It shall consist of adequate number of roof exhausters / wall mounted exhaust fans (as 
applicable), ducting (if required), drives & other electrical accessories ducting supports 
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and supporting system, rain protection cowl, bird screens, vibration isolators nuts & 
bolts, grouting frame, transition piece etc. as required to complete the system. 
 
The air quantity of ventilation system shall be estimated based on minimum number of 
air changes shall not be less than 30 air changes per hour. The exhaust air shall be 
discharged at a suitable height from the room. Temperature rise inside the building 
shall be restricted to Maximum of 3 deg.C over design ambient. 
 
Louvers for fresh air-supply as per building layout as required. 
 
Axial flow fans for exhausting air/fumes shall be provided for hydrogen generation 
plant area and shall be of flameproof construction with inlet and outlet dampers. 
However, ducts and all other parts like blades etc. shall be epoxy painted. 
Control Room having PLC shall be fully air conditioned with split air conditioners. 

 
6.0 HYDROGEN AND NITROGEN GAS CYLINDERS 

 
16 Nos. of Hydrogen storage cylinders shall be supplied to store the hydrogen gas. 
The hydrogen storage cylinders shall be suitably designed for 150kg/cm2 (g) working 
pressure. The water capacity of each cylinder shall be 46.7 liters (approx) (7 Nm3). 
The cylinders shall be as per IS: 3224 and IS: 7285. The total cylinder capacity is 
adequate for flushing the system. 

 
8 Nos. of Nitrogen gas cylinders shall be supplied and installed in Gas flushing 
manifold. Cylinder   
capacity water capacity –46.7 liters (approx.) (7 Nm3). The cylinders shall be as per 
IS: 3224 and IS: 7285.    
The total cylinder capacity is adequate for flushing the system 
All the cylinders shall have following standard fitting: - 
i) neck collar. 
ii) protection cap  
iii) outlet valve to IS:3224  
iv) safety valve / bursting disc   
 
N2 gas required for purging the system during commissioning, demonstration test/trial 
operation etc. till handing over of the plant to the CUSTOMER shall be arranged by 
the hydrogen generation plant vendor. Cylinders are to be supplies along with valid 
test certificates. 
 

7.0 VACUUM PUMP AND CYLINDER TESTING APPARATUS 
 

01 No. Vacuum pump and high pressure cylinder testing apparatus along with all the 
accessories for testing of cylinders shall be provided. 
 

8.0 COOLING WATER 
 
The DM water shall be used in closed circuit with chiller unit for cooling of equipment. 2 
nos. (1 working and 1 standby) packaged type chiller with inbuilt control and protection is 
provided to supply cooling water. 
 

9.0 CODES AND STANDARDS. 
                          

                           All the codes and standards shall be in line with applicable National/International 
standards. 

 
10.0 One number trolley shall be provided within H2 generation plant for handling of cylinders. 

 
11.0  CONTROL AND INSTRUMENTATION 
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 All necessary instruments such as transmitters/temperature 

elements/sensors/switches/gauges etc. shall be provided for safe, efficient & reliable 
operation and maintenance of the H2 generation plant. All electric instrument devices like 
switches/ transmitters/ controllers/ analyzers/ solenoid valves which are located in the 
field/ hazardous locations shall be intrinsically safe by providing suitable type zener 
barriers of standard approved make meeting the requirements as approved by chief 
controller of explosives, India and other statutory authorities. Otherwise, such 
instruments shall be provided with explosion proof enclosure suitable for hazardous area 
described in National electric code(USA), Article 500, class -1, Division -1 zone-II as 
approved by Chief Controller of Explosives, India and other statutory authority.   

                       PLC based monitoring and control system with hot standby processor shall be provided 
for plant. PLC shall have the facility to synchronize its time with plant GPS.                           
PLC system shall be provided with 2x100% UPS fed from redundant 415V, 3-ph feeders. 
Plant schematic for monitoring & operation shall be available on OWS. 
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EMPTY HYDROGEN / NITROGEN CYLINDER 
 
 
 
 

1.0   SCOPE 
 

This section covers the design, manufactures, testing and supply of empty seamless 
hydrogen cylinders as per the requirements specified herein. 

2.0    STANDARD APPLICABLE 
 

Latest edition of IS:3224 and IS:7285 
 

3.0    DIMENSIONS 
 

a. Outside diameter -  232 mm 
b. Cylinder wall thickness -  5.4 mm (min) 
c. Overall length  -  1445 mm 

 
4.0   DESIGN 
 

The top end should be necked down to 2” dia  and screw internally to dia 1” standard 
taper 1 in 8, 14 TPI to IS :3224. The bottom of cylinder shall be concave. 
 

5.0    FITTINGS 
 

The gas cylinders should be complete with the following fittings/ accessories. 

a. Neck collar   
b. Protection cap 
c. Outlet valve to IS:3224 
d. Safety valve/Bursting disc. 
 

6.0   CAPACITY 
 

a. Water capacity   -  46.7 liters  
b. Volume gas   -  7m³(app.) 
 

7.0    WORKING PRESSURE   -  150kg/cm² 
 

8.0    MATERIAL 
 

The cylinders shall be conforming to IS:7285 and shall be made of seam less solid drawn 
high carbon manganese steel. The valve body shall be made of brass and internals of 
stainless steel. 

9.0    REQUIREMENT OF CYLINDERS 
 

As per IS:7285 
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10.0   PAINTING & MARKING ON CYLINDERS 

 

To be as per IS : 7285 

11.0   INFORMATION REQUIRED WITH THE OFFER 
 
Cylinder drawing indicating the following details: 

a) The standard to which cylinders and fittings confirm.  
b) Capacity, size and wall thickness of cylinder. 
c) Details and arrangement of fittings. 
d)  Minimum wall thickness of cylinder. 
e) Working pressure, pneumatic test pressure, hydraulic test pressure and 

hydraulic stretch test pressure. 
  

12.0  TEST CERTIFICATES 
 
a) Test certificates for all the tests indicated in clause 9.0 of this specification. 
b) Manufacturer shall furnish inspection certificate from BIS and approval certificate 

from deptt. of explosive Nagpur. 
 

13.0  GENERAL 
 
a) The offer submitted shall be strictly in line with the requirements specified in this 

specification. 
b) All the documents as required in clause 12 and 13 shall be submitted in 5 

copies. 
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VOLUME : IIIE 

 
SECTION-V 

 
LOW PRESSURE PIPING, VALVES AND SPECIALTIES 

 
 
 
1.00.00 GENERAL INFORMATION 
 
 This section covers all the low-pressure piping up to 400mm NB size, 

associated valves and specialties that include but is not limited to the 
following systems. 

 
1.01.00 Service Air System - shall consist of distributions service air to different 

buildings.  
 
1.02.00 Instrument Air System - shall comprise of distribution of instrument quality air 

to pneumatically operated instruments/ valves/dampers. 
 
1.03.00 Demineralised Water Supply system including hot well make-up water piping 

from condensate storage tank. 
 
1.04.00 Demineralised Water closed cycle cooling system. 
 
1.05.00 Service water system.  
 
1.06.00 Potable water system. 
 
1.07.00 Any other low pressure piping as found necessary during detail engineering 

shall also be included. 
 
 
2.00.00 CODES AND STANDARDS 
 
2.01.00 In addition to the requirements spelt out in Volume IIA, the design, 

manufacture, inspection and testing of the piping, fittings, valves and 
specialties covered under this specification shall conform, in general, to the 
standards and codes (latest edition) mentioned below: 

 
2.01.01 IS-1239 : Mild steel tubes, tubular and other wrought steel  
 [Part-I & II]  fittings. 
 
2.01.02 IS-3589 : Electrically welded steel pipes for water, gas and 

sewage (150 to 2000 mm nominal diameter) 
 
2.01.03 IS-554  : Dimensions for pipe threads where pressure tight joints 

are required on the threads. 
 
2.01.04 IS-1363 : Hexagonal head bolts, screws and nuts (size range M5 
 [Part-I & II]  M36) 
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2.01.05 IS-1364 : Precision and Semi-precision hexagon bolts, screws, 
nuts and lock nuts (diameter range 6 to 39 mm) 

 
2.01.06 IS-3138 : Hexagon bolts & nuts (M42 to M150) 
 
2.01.07 IS-5312 : Swing check type reflux (non-return) valves. 
 
2.01.08 IS-2379 : Colour code for the identification of pipelines. 
  
2.01.09 IS-2016 : Plain washers 
 
2.01.10 IS-2712 : Compressed asbestos fibre jointing 
 
2.01.11 ANSI B-16.5 : Steel pipe flanges and flanged fittings 
 
2.01.12 ANSI B-16.9 : Wrought steel Butt welding flanged 
 
2.01.13 ANSI B-16.11 :     Forged steel fittings, Socket-welding and Threaded. 
 ANSI B-36.10 : Steel pipes thickness   
 
2.01.14 API-600 : Steel gate valves 
 
2.01.15 BS-2633 : Class I Arc welding of ferrite steel pipe work for 

carrying fluids. 
 
2.01.16 BS-534 : Specification for steel pipes and specials for water and 

sewage. 
 
2.01.17 BS-5351 : Specification for Ball valves. 
 
2.01.18 AWWA-C-504    : Specification for Butterfly valves.  
 
2.01.19 AWWA-C-208    : Dimension for fabricated steel water pipe fittings. 
 
2.02.00 Other international codes and standards may also be offered by bidder.  

However, same may be subject to acceptance by the Purchaser.  
 
3.00.00 SCOPE OF WORK 
 
3.01.00 The equipment and materials to be supplied shall include but not be limited to 

the following: 
 
 a) Supply of all low pressure piping including bends, elbows, tees, 

branches, laterals, crosses, reducing union, couplings, caps, saddles, 
shoes, flanges, blank flanges, Y-pieces etc. as required for the piping 
system under the scope of this section. 

 
 b) Matching pipes, matching pieces like reducers/enlargers etc., counter 

flanges with bolts, nuts, washers, temporary and permanent gaskets, 
threaded union etc. 

 
 c) Supply and machining work of flanges, pipe spools and matching pipes 

to connect flow measuring orifices/nozzles with the main pipe work.   
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 d) All isolating and regulating valves, non-return valves, steam/air traps, 

relief/safety valves (wherever applicable), strainers, pressure reducing 
orifices etc. complete with the counter flanges and matching 
connecting pieces as required within the entire low pressure piping 
system.  

 
 e) Anchors, hangers and supports, etc. as required. Any platform 

necessary for maintenance and operation of valve and equipment 
located 1.5 m above any permanent floor or platform including access 
ladders, supporting structures etc. 

 
 f) All secondary structural steel members required for pipe supports 

from building steel structures and from embedded steel wherever 
provided including pipe supports in trenches. However, trench piping 
should be avoided to the extent possible.   

 
 g) Funnels, tundishes for drips and drains including all miscellaneous 

drain piping and drain piping from tundish outlet up to drain points.  All 
drain and vent lines shall be conveniently terminated to floor drain 
points/permanent drain trenches. 

 
 h) Flanges, counter flanges, blank flanges, bolts, nuts, washers, 

temporary and permanent gaskets, fasteners caps etc. as required for 
interconnecting piping, valves & fittings. 

 
 i) Cleaning and Painting of all piping, valves & specialties at 

manufacturer's shop. 
 
3.02.00 Following general requirements shall however be provided  
 
 a) Instrument Connections including instruments, root valves, sensing 

lines etc.  
 
 b) Pipe stubs and blanking plates etc. required for chemical cleaning and 

hydro testing. 
 
 For conducting acceptance test, the required pressure, temperature, flow 

measurement points shall be provided.  
 
3.03.00 All miscellaneous instruments 
 
 
4.00.00 GENERAL DESIGN AND CONSTRUCTION 
 
4.01.00 General Considerations 
 
4.01.01 The piping systems included in this section shall be designed to operate 

continuously without replacement during the plant service life of 30 years.   
 
4.01.02 The piping system shall be complete in every detail and in accordance with 

the highest standard of workmanship.   
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4.01.03 All design and fabrication shall be in accordance with codes/standards 

specified. 
 
4.01.04 No pipe work shall be run in trenches carrying electrical cables. 
 
4.01.05 Pipe size above 50 NB shall be shop fabricated and of size 50 NB and below 

shall be field run. 
 
4.01.06 All piping shall be identified by means of colour strips and by adequate 

lettering, conveniently spaced and located.  Identification colours and lettering 
shall be as approved. 

 
4.01.07 Air release and drain branches shall be provided wherever necessary 

depending upon the layout and arrangement so that the drains and air 
release valves are located for easy operation. 

 
4.01.08 Unless otherwise specified, all pipe work shall be suitable for a minimum 

pressure of 10.0 kg/sq. cm(g) at 80 deg. C or as required by the design of the 
different piping system, if higher.  

 
4.01.09  Drain Pipe Work 
 
 a) Low pressure drains shall have an isolating valve at the point of 

take-off from the pipe or vessel to be drained, or as near as possible 
for conventional operation. 

 
 b) Unless otherwise stated, all drain piping shall be of 25 mm NB 

minimum and all vent pipings shall be of 15 mm NB size minimum. 
For pipes up to 50mm NB, pipe wall thickness shall be as per 
schedule 80 of ANSI B36.10. 

 
 c) Unless otherwise stated, wherever a main or branch of any pipeline is 

terminated with a valve, such terminal valve shall be provided with a 
blank flange/blanking cap at the free end. 

 
4.01.10 Specification of pipes used in different services included in the L.P piping 

section has been detailed in Annexure-I. 
 
4.02.00 Material Specification 
 
4.02.01 Materials for pipes and fittings shall be as stipulated in Annexure-I.  In case 

bidder wants to offer alternative piping material, same may be accepted by 
the Purchaser depending on the merits of alternative material. 

 
4.02.02 Pipe attachments for supports, anchors and restraints, which are coming in 

direct contact with pipes, shall have similar materials as the piping 
concerned.  All other materials of supports, anchors and restraints shall be of 
tested quality and as per manufacturer's standards. 
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4.03.00 Fabrication 
 
 Except where otherwise specified all piping shall have butt-welded 

connections with a minimum of flanged joints necessary for maintenance. 
Where flanges are adjacent to welded fittings, weld neck flanges shall be 
used. 

 
 Branches shall, in general, be formed by welding. Standard fittings may be 

used in positions and for sizes where approval has been given in detail 
drawings.  Pipe bends and tees shall be truly cylindrical and of uniform 
section. all welded branches shall be reinforced where needed as per the 
applicable codes/regulations. 

 
4.03.01 Piping shall be fabricated in the shop in the largest transportable sections to 

minimize the number of field weld joints. The choice of field weld joints 
locations shall be based on the traverse of the pipe through walls, floors, 
sleeves or other restrictive areas.  Support attachments for major piping shall 
be done at shop. 

 
4.03.02 All pipes bends shall be made true to angle with no negative tolerance and 

shall have a smooth surface free of flat spots, crease and corrugations.  A 
cross section through any bent portion of the pipe shall be true in diameter, 
within plus or minus 3% of the pipe diameter.  Pipe bends shall be made from 
straight pipe pieces of sufficiently higher thickness so that after thinning, the 
minimum thickness of bends shall not be less than the minimum thickness 
required for the straight pipe.  Thinning allowance shall be considered as per 
the relevant code. 

 
4.03.03 For bends in pipes straight piece of pipes shall be bent by the contractor to 

required bend radius. However, forged bends (Bend radius = 1.5 x pipe 
diameter) wherever required shall be provided. 

 
4.03.04 The ends of Pipe and welded fittings shall be bevelled according to details 

shown in the relevant piping code.  All welding shall be made in such a 
manner that complete fusion and penetration are obtained without an 
excessive amount of filler metal beyond root area.  The reinforcement shall 
be applied in such a manner that it shall have a smooth contour merging 
gradually with the surface of adjacent pipe and welded fittings.  Backing rings 
shall not be used on any pipe welds, unless otherwise approved by the 
Engineer. 

 
4.03.05 Cutting and Bevelling 
 
 a) Carbon steel piping - End preparation for butt welding shall be done 

by machining/flame cutting. 
 
 b) Socket welding - Socket weld and preparation shall be done by saw or 

machine cutting. 
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4.04.00 Hangers, Supports, Anchors 
 
 Normally pipe supports and anchors shall be selected at those points in the 

buildings where provision has been made for the loads imposed. The cutting 
of floor/roof beams or the reinforcement in slabs will not be permitted. Piping 
attached to a plant item shall be supported in such a way that the weight of 
the piping is not taken by the plant item. 

 
4.04.01 Support spacing shall be as per good engineering practice.  However in no 

case it shall be less than support spacing stipulated in ANSI B31.1. 
 
4.04.02 Accurate weight balance calculations shall be made to determine the required 

supporting force at each hanger location and the pipe weight load at each 
equipment connection. 

 
4.04.03 All large pipes and all long pipes shall have at least two supports each 

arranged so that any length of pipe or valve may be removed without any 
additional supports being required. 

 
4.04.04 Support steel shall be of structural quality. Perforated strap, wire or chain 

shall not be used. Support components shall be connected to support steel 
by welding, by bolting or by beam clamps. Bolt holes shall be drilled not 
burned. Support components may be bolted to concrete using approved 
concrete anchors.  

 
4.05.00 Valves and Accessories 
 
4.05.01 General Requirements 
 
 a) All valves shall be of approved make and type and shall have 

cast/forged bodies with covers and glands of approved construction 
and materials as specified in Annexure-II & III.  In general all pumps 
(other than sump pumps), discharge valves shall be motor operated 
only. Tank inlet valves shall be motor operated only. 

 
 b) Valves and specialties to be supplied under this specification will be 

used for various air and water services and will be located 
indoor/outdoor and on horizontal/vertical runs of the pipelines. 
However, mounting of valves in vertical pipe runs should be avoided 
as far as possible.  

 
 c) All valves shall, unless otherwise stated, have the internal diameter 

same/as the internal diameter of the pipes to be joined. 
 
 d) All valves shall receive tests at manufacturer's or contractor's works in 

accordance with the specific requirements of the approved Codes of 
Practice.  Valves shall be rising stem or otherwise as approved by the 
Purchaser. 

 
 e) Gate valve and Ball valve have been specified with the intention of 

achieving isolation and tight shut-off.  In full open condition, these 
valves should offer minimum of resistance to fluid flow. 
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 f) Globe valves have been specified with the intention of achieving good 

control of fluid passing.  The plug and seat will have therefore suitable 
profiles for obtaining such controlling action. 

 
 g) Check valves have been specified in order to prevent reverse flow 

through them. 
 
 h) All valves shall function smoothly without sticking, rubbing or vibration 

on opening or closing and shall be suitable for most stringent service 
conditions i.e. flow, temperature and pressure under which they may 
be required to operate. 

 
 i) Material, design, manufacture, testing etc. for all valves and 

specialties along with the accessories shall conform to the latest 
editions of codes. 

 
 j) By pass valves shall be provided for larger size valves as per 

standards followed and as felt necessary for smooth and easy 
operation, even though not specifically mentioned in the specification.  

 
 k) All flanged valves and specialties to be supplied under this section shall 

be provided with two (2) counter flanges, bolts, nuts, washers, gaskets 
etc. 

 
 l) All valves shall be of approved design and manufacture. Where 

valves are of similar size and type they shall be interchangeable with 
one another. Valves shall have welded or flanged connections subject 
to the Purchaser's approval. 

 
 m) All valves shall have outside screwed spindles and screwed thread of 

spindle shall not pass through or into the stuffing box. Where valves 
are exposed to the weather, protective covers shall be provided for 
the spindles, which shall be subject to approval. 

 
 n) Gate, Globe and Ball valves shall be provided with the following 

accessories in addition to other standard items: 
 
  i) Hand wheel with embossed open and shut directions. 
  ii) Local position indicator. 
  iii) Motorised operation as specified by Engineer. 
 
 o) Gate valves, in addition shall be provided with following extra features  
 
  i) Bypass valve for larger valves 

  ii) Draining arrangement 

  iii) Enclosed Gear operators for valves 300 mm size and above 
for ease in operation. 

 
  iv) Motorised operation as specified by Engineer. 
 
 p) All gate and globe valves shall be rising stem type. 
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 q) All valves shall be provided with hand-wheels, chain, operator, 

extended spindle and floor stand wherever required so that they can 
be operated manually by a single operator from the nearest operating 
floor either at a lower or higher elevation as the case may be. If such 
a valve is provided with integral bypass then similar arrangement shall 
be done for the bypass valve also. 

 
 r) All valves and specialties shall be provided with brass Tag Discs 

indicating Tag numbers and nomenclature of the valve including duty 
or service intended and the function of the valves specialties. 

 
 s) Stems shall preferably be arranged vertically with gland at the top, 

however, in no circumstances must the stem be inclined downward 
from horizontal or gland be at the bottom. Globe valves shall be 
installed with the pressure under the disc. Valves shall not be fitted in 
inverted position. 

 
 t) Where necessary, for accessibility, grease nipples shall be fitted at 

the end of extension piping and where possible these shall be 
grouped together and mounted on a common panel situated at a 
convenient position. A separate nipple shall be provided to lubricate 
each point. The Bidder shall supply the first fill of oil or grease for 
these parts. The Bidder shall supply a suitable manually operated 
grease gun for the standard type of nipple provided. 

 
 u) The spindles for all valves for use outside the building shall have 

weatherproof protection covers of approved construction. 
 
 v) All valves shall be fitted with indicators so that it may be readily seen 

whether the valves are open or shut. In the case of those valves fitted 
with extended spindles, indicators shall be fitted both to the extended 
spindles and to the valve spindles. 

 
 w) Plastic or bakelite valve hand wheels will not be accepted. 
 
 x) All valves shall be closed by rotating the hand wheel in a clockwise 

direction when looking at the faces of the hand wheel. The face of 
each hand wheel shall be clearly marked with the words 'Open' and 
'Shut' with arrows adjacent to indicate the direction of rotation to which 
each refers. 

 
 y) Wherever practicable heavy valves of total weight including actuator, 

drive motor, integral by-pass etc., equal to or greater than 500 kg. 
shall be provided with suitable lugs to permit direct  suspension by 
hanger rod or direct resting on bottom support, as applicable. 

 
  z) Special attention shall be given to the operating mechanism for large 

size valves in order that quick and easy operation is obtained and 
maintenance is kept to a minimum. 

 
 aa) Eyebolts shall be provided where necessary to facilitate handling 

heavy valves or parts of valves. 

138



Telangana State Power Generation Corporation Ltd. EPC Bid Document 
Kothagudem TPS Stage -VII, Unit #12 (1X800 MW) e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V.IIIE/S-V : 9 
(e-PCT-TS-K-02-2014-15-Vol IIIE-Sec-5) 

 
 bb) The Bidder shall supply with his bid and in addition during the course 

of the Contract, comprehensive drawings showing the design of 
valves, test pressure and working pressure/temperatures. They 
should include a parts list referring to the various materials used in the 
valve construction. 

 
 cc) All sampling and root valves shall be of integral body bonnet type. 
 
4.05.02 For Design Requirements for different valves refer Annexure-II & III. 
 
4.06.00 Safety/Relief Valves 
 
 Safety/Relief valves shall be of direct spring loaded type and shall have a 

tight, positive and precision closing. 
 
 All safety valves shall be provided with manual lifting lever. 
 
 Valves used for air and any other compressive fluid shall be of pop type. 
 
 Safety/Relief valves shall be constructed and adjusted to permit the fluid to 

escape without increasing the pressure beyond 10% above the set blow off 
pressure. Valve shall reset at a pressure not less than 2.5% and more than 
5% of the set pressure. 

 
 Releasing capacity of the safety/relief valves shall be as per the applicable 

codes and standards and shall be subject to the approval of the Engineer. 
 
 The seat and disk of safety valves shall be of suitable material to resist 

erosion. The seat of valve shall be fastened to the body of the valve in such a 
way that there is no possibility of the seat lifting. 

 
4.07.00 Hosepipe and Accessories 
 
4.07.01 Hose valves for service water system shall be Gate valves and service air 

system shall be Globe valves. 
 
4.07.02 Hose pipes with fittings for Service Water System: 
 
 a) The water hose shall be as per IS-444 (Type-3). 

 b) Length of each hose shall be 15 metres. 

 c) For each hose, one end shall be fitted with M.S. female coupling with 
swiveling nuts and soft seating ring suitable for connection to male 
end of hose valve and other end shall be made threaded for joining 
with the swiveling nut of a second hose whereby two hose lengths 
may be joined. 

 
4.07.03 Hose pipes with fittings for Compressed air System  
 
 a) The compressed air hose shall be as per IS-911 (Type 2). 
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 b) The length and type of each end shall be similar to as specified in 
above clause no. (4.07.02) above. 

 
5.00.00 DRAWINGS, DATA, INFORMATION & MANUALS 
 
5.01.00 Drawings, data, Information to be furnished by the Bidder besides those 

already mentioned in volume : IIA with the offer. 
 
5.01.01 A complete list of all piping and fittings of various sizes with their quantities 

and details e.g. nominal size, O.D., I.D. (as applicable) thickness, design 
pressure, design temperature, material of construction/code/standards etc. 

 
5.01.02 A complete list of all valves with their type, quantities & ratings. 
 
5.01.03 Manufacturer's catalogue indicating complete range of available size and 

rating of pipes & fittings. 
 
5.01.04 Descriptive literature on the manufacturing process and quality control 

procedures highlighting the manufacturing, fabricating and testing facilities 
available in the shop. 

 
5.02.00 After Award of Contract 
 
 Detail drawings including fabrication drawings of all shop fabricated piping 

system indicating design parameters and complete bill of material (Relevant 
Standards and grades to be indicated) and information/data pertaining to the 
hydrostatic and non-destructive test requirements to be submitted 
progressively. 

 
5.02.01 Detail dimensioned drawing of each valve, specialties, indicating tag no., 

pressure rating, manufacturing standard,  the bill of materials and hydrostatic 
test pressures. The drawing shall include the end preparation details and shall 
indicate the position of the hand wheel/operator. Technical particulars of motor 
operators wherever applicable shall also be indicated. 

 
5.02.02 General arrangement drawing for each hanger/support/anchor etc. indicating 

identification number, auxiliary supporting structural details, other details & 
information as required in the specification. 

 
5.02.03 Wiring diagram for all limit switches of motor operated valves. 
 
5.02.04 The loading data required for design of structures shall be furnished well in 

advance to suit Purchaser's time schedule. 
 
6.00.00 BROAD GUIDELINES FOR ERECTION AND INSTALLATION OF LP PIPING 
 
6.01.00 All fittings like "T" pieces, flanges, reducers etc. shall be suitably matched with 

pipes for welding. The valves will have to be checked, cleaned or overhauled 
in full or in part before erection, after chemical cleaning and during 
commissioning. 

 
6.02.00 Adjustments like removal of oval ties in pipes and opening or closing the 

fabricated bends of high pressure piping to suit the layout shall be considered 
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part of work and is required to carry out such work as per instruction of 
Owner, which shall include specified heat-treatment procedures, etc. also 
wherever required. 

 
6.03.00 Certain adjustments in length may be necessary while erecting high pressure 

pipelines and the contractor should remove the extra lengths to suit the final 
layout after preparing edges afresh and adopting specified heat treatment 
procedures. 

 
6.04.00 Suspension for piping, pressure parts, etc., will be supplied in running lengths, 

which shall be cut to suitable sizes and adjusted as required. 
 
6.05.00 All the valves, lifting equipments, actuators, power cylinders, etc., shall be 

serviced and lubricated to the satisfaction of Engineer before erecting the 
same and also during pre-commissioning. Even after commissioning, the 
equipments, if there are problems in the operation, they have to be attended 
to by the Bidder during the tenure of the contract. Welding or jointing of 
extension spindle for valves to suit the site conditions and operational facility 
shall be part of erection work. 

 
6.06.00 All tubes and pipes shall be cleaned and blown with compressed air and 

shown to the engineer before lifting. Bigger size pipes should be cleaned with 
flexible wire brush, wherever necessary. After cleaning is over the end caps 
shall be put back in tube openings till such time they are welded to other 
tubes. 

 
6.07.00 Fine fittings, drain piping, oil systems & other small bore piping have to be 

routed according to site conditions and hence shall be done only in position. 
As such, layout of small-bore piping shall be done as per site requirement. 
There is a possibility of slight change in routing the above pipelines even after 
completion of erection, which shall be carried out by the Bidder without any 
extra cost to the Purchaser. Work shall also include fabrication of small bends 
at site from straight lengths to suit the site conditions.  

 
6.08.00 No temporary supports shall be welded on the pressure parts. Welding of 

temporary supports, cleats, etc., on the building columns shall also be 
avoided. In case of absolute necessity, Contractor shall take prior approval 
from Engineer. Further, any cutting or alteration of member of the structure or 
platform or other equipments shall not be done without specific prior approval 
of Engineer. 

 
6.9.00 a) All piping shall be grouped wherever practicable and shall be routed to 

present a neat appearance. 
 
 b) The piping shall be arranged to provide clearance for the removal of 

equipment for maintenance and for easy access to valves, 
instruments and other piping accessories required for operational 
maintenance. 

 
 c) Piping shall be routed above ground unless otherwise specifically 

indicated/ approved by the Engineer. In such special case, the piping 
may be arranged in trenches, or buried and properly protected as per 
AWWA Standards. 

141



Telangana State Power Generation Corporation Ltd. EPC Bid Document 
Kothagudem TPS Stage -VII, Unit #12 (1X800 MW) e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V.IIIE/S-V : 12 
(e-PCT-TS-K-02-2014-15-Vol IIIE-Sec-5) 

 
 d) Overhead piping shall have a minimum overhead clearance of 4 

meters above walkways and working areas and 7 meters above 
roadways unless otherwise approved by the Engineer. 

 
 e) Drains shall be provided at all low points and vents at high points as 

per actual layout regardless of whether some have been shown in 
respective drawings or not. The pipelines shall be sloped towards the 
drain points. 

 
6.10.00 All drips and drains for piping and equipment whether shown in the drawings 

or not shall terminate on the ground floor up to station drain unless otherwise 
specified. Leading such drains up to station drainage is also the responsibility 
of the Contractor. 
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ANNEXURE-II 
 

SERVICES OF VARIOUS CATEGORIES OF VALVES 
 

 Valve Classification Service 

     
A. Cast iron body 

Gate/Globe/Check 
Valve 
 

i) 
 
ii) 
 
iii) 
 
iv) 
 

Service Water  
 
Clarified Water  
 
Drinking/ Potable Water 
 
Inhibited Demineralised 
Water 

For sizes 65mm NB and 
above.  

     
B. Stainless steel body/ 

Gate/Globe /Check/Ball 
Valve 
 

i) 
 
 
ii) 
 

For Demineralised water 
 
 
Potable/ Drinking Water 

For all sizes 
 
 
For sizes less than and 
equal to 50 mm NB 
 

  iii) Service and Instrument 
Air 

For all sizes. Ball valves 
to be used in air line. 
 

C. Steel Body valves i) 
 
 
ii) 

Clarified Water 
 
 
Inhibited Demineralised 
Water for DMCW system 

For sizes less than and 
equal to 50 mm NB 
 

D. Cast Iron body butterfly 
valve 

i) 
 
ii) 
 
iii) 
 
iv) 
 
v) 

For Demineralised Water 
 
Raw water 
 
Clarified Water 
 
Filtered Water 
 
Inhibited Demineralised 
Water for DMCW system 

For butterfly valve 
specification refer 
Annexure II, Sec.IV of 
Vol. IIIE. For DM water 
line rubber lining/ 
EPDM/equivalent 
protection to be 
provided 
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)

��������� �	
��
�
�
���
	����

��������� ���

������ 
�
��
��
��

����� �������

����&�$���#����$+!������#.� -����'��������"�#�"!"�  ��$��#����&����� ��&&�%�����&�� ��
�C������$����#�
�������������$���#��+!�-"�#���

�
������ 2���$ � ��&&�%����-�%&����� ��$��#���#������&�$� ��#������&����'������$���� �#� &�#��  ��$��#�� '����!��

�/�����#������-��%&��'�#��#����"-�$��!$���
�
� ���� &�"���#�� ��&!�������&��������$������$�+!�#� .�!#��$�'�������"���$�'�&&� !���  �!&&.� ��$���#��

����&�$�������$����� -����'����&���� ��&&�%����3�#��� �%������# ��#����&!�������� (�����.� ����*�-�$��#��
$�������&������

�
������ ��#��#!�! ��!�.�)��"���$ �!-����
���ED�4!�-!��$��� #��(��������������"%��#����"-�$��!$�*9� ��&&���%�� ����

�$�"�!"��������#�.�(8	�*�� �-�$�8	�7������
��>�857� 
��
���#������&��3���$���$��!$$�#�����"���$ � ��&&�
� �-�$�85�
��
���
1�'���$9�� �-�$� . ��"�$�+!�$�"�#���$��� �$� �����#�����$�#������
��
�
��ED�"�.�%����# ���$����#�
�����$��
�A��$�����EA�
�

������ �!"-�"���$� !%F�������$���$ �� $������#� ��&&�%���� ��#������'��� ��#������ �$�  � ��#��!#��$���'��#�
 ��$��#��'���� �����$�����#�����
��C�$����� -�����#�$���$ ����$�����#��The motors shall be designed to 
'��� ��#��
��C����$����� -������$���"�#!�� �'����!���#.�"����#���&���"������

�
�
������ ������&&�'�#���$�+!�#�.���� ��$� � ��&&��--&.�
�

�*� ��$�����&�� ��$� ��#� !���  ��#�'��������"���$�%��#���#����&&.��������"-�$��!$��#����/�����#������
�"%��#����"-�$��!$���
�

��*� �'������ ��$� ��#� !���  ��#�'��������"���$� %��#���#����&&.��������" -�$��!$��#����/�����#������
$�����&������"-�$��!$���

�
���*� ��$����+!�&&.� -$���� ��$� ��#��#���!$�����"���$�%��#���#����&&.��������"-�$��!$��#����/�����#���

����$�����&�����-�$���#����"-�$��!$��(#������%��$�-�������#����� ���#�� !���  ������!$*�
�

�
������ )��3���"���$�'��� ��#����"���������"���$ ����

�C�$�������&����� ��&&�%��� ���&&�' 7�
�
� �*� ?�$�"���$ �'���� ��$��#����"��!-������ ����
�
� � 
����&�� ���� ����"�$�����#� ��$��#����"���
�
� %*� ?�$�"���$�'���� ��$��#����"���%������� �� �%!��#����/�����#����� �� ��
�

-� ���&�� ������ ����"�$�����#� ��$��#����"���
�

�*� ?�$�"���$ �'���� ��$��#����"���%������� �� ��
�


����&�� ��
�C��"�$�����#� ��$��#����"���
�

���� ��$��#����"���������"���$�$���$$����%����� ����"�#�"!"�-�$"�  �%&����&������D��$���$������%����
$�+!�$�"�#� ��$��#�����"-&����'���9� -���� '����� �����--$�����"�3��@��.-�� ��&&�%��-$����������
%.-�  �����&��3���$���$�-$�������#���$���-$�
 �&��������"���!$�#�� ��$��#�����"���$ ������ -���� '����� �
 ��&&�������#���4�@��#�������#���� �����#��"�/�"!"��#��$$!-��#����-����.������,"- �������A�,��
�#��������"- ��������A�����
1������$"�&�'��� ��#���!$��� ��&&��������"�$��#������ �&�� ��
�C����$������!&&� &�����!$$�#���������"���$�
���-�$"���$�&�.� ����#��!��&� �#��"���$�$�������-����.��

�
�
�

151



`

5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)

��������� �	
��
�
�
���
	����

��������� ���

������ 
�
��
��
��

����� �������

�
����
����2�#�"!"��&��$�#�� ����%��-$�������%��'��#�-�� �����-�� ���#��-�� �������$��� ��&&�%��� �!#��$
�
�

A�&���������#�����2���$�2�#�"!"���
���@���
	�$����&��$�#���
���
��3A�7����""�
�

Note: 8#��� ������ �#���-�  �%&�����"��#���#���� ���&��$�#�� 9�����&����-�$� � ��&&�%������&&.��# !&������$�"���$���
�#������$���� � ��,��+!�����&��$�#�� � ��&&�%��-$���������$���%&����##�����# ��
�
���� Grounding�

�����$�"����������"���$� ��&&�%��-$�������'�����'�� �-�$�����#���� ��#����$�!#��#��-�� ���"-&����
'������--�����&�9�;8�%�&� ��#��'� ��$���
������%&����$"�#�&�%�/� ��&&�������� �-�$�����$�!#��#��-����
�
�
�

���� Rating Plate�
8#��������#��������"�#�"!"��#��$"����#�$�+!�$���%.�859�������&&�'�#��
�#��$"����#� ��&&�%�� ��'#��#�"���$�$���#��-&���7�
�*�� ��"-�$��!$��$� ���#�������!#��$�$�������#�����#��#��"���������"�� !$�"�#���
%*�� ���$������-$�������#��
�*�� 0��$�#�����#���������#�#����#���.-�����&!%$������#9�<!�#���.��#���$�+!�#�.>���"���#��$��&�
�*�� )������#�����# !&�����%��$�#� ��
�

5.0 ACCESSORIES 
�

5.1 SPACE HEATERS 
�

2���$����$���#�����3D��#���%���� ��&&�%��-$�������'���� -���������$ 9� !���%&.�&���������$��� .�
$�"���&��$�$�-&���"�#������� -���������$� ��&&�%��$���������A9�
���� �9���1G��#�� �G������"��#���#�
����"���$��#��$#�&���"-�$��!$���%������'�-��#��'��#�����"���$�� ���&�������"�#�"!"���%&�� �G����$�
 -���������$� ��&&�%������ +�""���--�$���%&���

�
�
5.2 DELETED 

�
�
�
5.3� INDICATOR/ SWITCH��
�
����
 ���&��.-��&���&��#������$�'�����&�$"���#���� � ��&&�%��-$���������$�������&&�'�#�7�
�

1����#����&����$���"-�$��!$����������&� �����$���$�!�����$��,�,�"���$��
�

������ ,&�$"� '�������#�����$���#�� ��&&�%��"�#�"!"�����,�������A�������#��
�,�������A�,����
�
5.4� ACCESSORY TERMINAL BOX�
�
����
 ,&&�����  �$.��+!�-"�#�� !���� � -���������$9���"-�$��!$���������$9��!$$�#���$�# ��$"�$ �����9� ��&&�

%��'�$�������#����$"�#������#���$"�#�&�%�/� 9� �-�$�����$�"��#���#��-�#��#�����"���$�(-�'�$*���$"�#�&�
%�/��

�
���������,���  �$.���$"�#�&�%�/� ��&&�%����"-&����'������!%&����"-$�  ��#�%$�  ��&�#� ��#��-$�  !$���.-��

��$"�#�& ���� !����'#�$I ���%&����##�����# ��
�

DRAIN PLUG 
154



`

5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)

��������� �	
��
�
�
���
	����

��������� ���

������ 
�
��
��
��

����� �������

2���$� ��&&�������$��#�-&!� � ��&���������������.�'�&&��$��#�����'���$9�$� !&��#���$�"�������#��# ����#��$�
����$���! � ��$�"��&&�-��3�� ��������"���$��� �#���

�
5.5�������LIFTING PROVISIONS�

2���$�'�����#�����E����$�"�$�� ��&&�%��-$�������'�����.�%�&���$�����$����+!����-$��� ��#����&����#���
�
�

5.6       DOWEL PINS 
�

����"���$� ��&&�%���� ��#������-�$"����� .�����  ���$��$�&&�#����&� ���$�!���"���$�������$�"�!#��#��
�&�#�����$��# ��&&����#������'�&�-�# �����$��  �"%&�#������"���$��#���$���#��+!�-"�#���
�

�
7.0 PAINTING 
�
� ��&�!$� ���"����$�"���$ � ��&&�%�� �������
����85
���
�
�
8.0 TESTING 
�
��
��.-�� �� � �
�
� ?�$�)��2���$ 9��.-���� ��$�-�$� ���$��.-����  � �� �-�$�857�
��
�>�8	�7 ���������#�!������#� �+!�-"�#��

 �"�&�$� ������ ��-$�-� ������%�� !--&���� �� &&�%�� !%"������������.-���� �� ��!&�������%��#�
��#�!�����'����#�&� ����.��$ ��$�"��#+!�$.�������

�
������!��#�� �� � �
�
� ,&&�"���$ � ��&&�%�� !%F���������$�!��#�� �� � �� �-�$�857�
��
�>�8	�7��������#�����-$� �#�������! ��"�$�

�$��! ��"�$�$�-$� �#��������
�
:��� Variable Frequency Drive motor details:�

�
�*� ����"���$� ��&&�%�� !���%&����$��-�$����#�'������ �&��
 �����-�'�$� !--&.���# � ��#������#�

��F! ��%&���$�+!�#�.��#��$��$���$� -������#�$�&��
��*� ����"���$� ��&&�%�� !���%&����$������!$$�#��'�����$" �-$��!����%.�����-�'�$� !--&.��#�&!��#��

������$"�#�� ���#�$�����%.������$�����
���*� ����2���$� ��&&�%���� ��#�������-�$������#��#!�! &.�����#.� -�������$�����$�#�����

���C����

$����� -�����
��*� ����-�$"��������&�������$�����#� ��!&����3���#�������!#������ ����.� �������&������$�-���$�  �

����,���$�����#���&&�����$� . ��"���"-�#�#� �!- �$��"��������"���$��
�*� 2���$ �$�+!�$������%���$�# ��$$�������4)9�%.
-�  �"���� ��&&�%��$�������$� -����������$�����# �

�#� . ��"�&�#����&������#���$�+!�#�.��5��$��#���!$$�#�����"���$��#��4)9�%.-�  �"���� ��&&�%��
&�"����������&!���#�"���$� -����������# ��

��*� ����"���$� ��&&�%����# �$!��������'��� ��#����$+!��-!& ����# �$� !&��#���$�"���$"�#�� �
��#�$�����%.����� �&��
 �����-�'�$� !--&.��

���*� ����"���$��# !&����#� ��&&�%���� ��#����������-�������--&������&�����'�����$"9�'����#�����
A-��3��#����>���&�"�� �� �-�$�8	�
�
���
���

����*� �����$����"�#!����!$�$� ��&&�%�� �&�&.�$� -�# �%&����$�-$�-�$� �&�����#��������"���$���$�����
����#�&�����--&������#��#�������!�-!�����$����$� ��� ���������$�����

155



     

TITLE 

�������
��
�

������ 		�1� 

SPECIFICATION NO.
 
VOLUME                     II B 
 
SECTION                    C 
 
REV   NO.   00                DATE       19.01.2018 
 
SHEET         1    OF    1 

 
  

1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor : 175 KW  
 
3.0 Installation (Indoors/ Outdoors)  : As required 
 
4.0 Degree Of Protection                     : IP55  
         
 
5.0 Details of supply system 
 a) Rated voltage (with variation)  : 240V, 415V � 10% 
 b) Rated frequency (with variation)             : 50 Hz (Variation: +3% TO –5%) 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage             :          50 kA for 1 sec  

e) Short time rating for terminal box  : 50 kA for 0.25 sec 
 f) LV System grounding   : Solidly 
 
6.0 Class of insulation    : Class ‘F’,with temp rise limited to class B. 
 
7.0 Minimum voltage for starting   : 80% of rated voltage 

(As percentage of rated voltage)     
 
8.0 Power cables data    : Shall be given during detailed engg. 
 
9.0 Earth Conductor Size & Material  : Shall be given during detailed engg. 
 
10.0 Space heater supply (30KW & ABOVE) : 240 V, 1� , 50 Hz  
 
11.0 Rating up to which Single phase motor : Acceptable below 0.20  Kw 
 
12.0     TYPE OF STARTER PROVIDED IN MCC    :  DOL 
 
13.0 Locked rotor current 

a) Limit as percentage of FLC  : As per IS-12615  
b) Permissible tolerance, if any  : As per IS-12615  

 
14.0    Terminal box : Suitable to rotate at 90 degrees 
 
15.0    Paint shade : Shade 631 of IS-5 
�����
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NAME OF VENDOR 

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.  
No.

Description Data to be filled by successful 
bidder 

A. General 

1 Manufacturer & country of origin 

2 Motor type 

3 Type of starting 

4 Name of the equipment driven by motor & Quantity 

5 Maximum Power requirement of driven equipment 

6 Rated speed of Driven Equipment 

7 Design ambient temperature 

B. Design and Performance Data 

1 Frame size & type designation 

2 Type of duty 

3 Rated Voltage 

4 Permissible variation for  

5 a Voltage 

6 b Frequency 

7 c) Combined voltage & frequency 

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

9 Synchronous speed & Rated slip 

10 Minimum permissible starting voltage 

11 Starting time in sec with mechanism coupled 

12 a) At rated voltage 

13 b) At min starting voltage 

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

15 Torque 

 a) Starting 

 b) Maximum 

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

17 Noise level at 1.0 m (dB 

18 Amplitude of vibration 

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

 a) At 100% load 

 c) At 75% load 
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NAME OF VENDOR 

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.  
No.

Description Data to be filled by successful 
bidder 

 c) At starting 

C. Constructional Features 

1 Method of connection of motor driven equipment 

2 Applicable Standard 

3 DOP of Enclosure 

4 Method of cooling 

5 Class of insulation 

6 Main terminal box 

 a) Type 

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

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

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

7 Space heater details (Voltage & watts) 

8 Flame proof motor details (if applicable) 

 a) Enclosure 

b) suitability for hazardous area 

i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding 

10 Winding connection 

11 Kind of rotor winding 

12 Kind of bearings 

13 Direction of rotation when viewed from NDE 

14 Paint Shade & type 

15 Net weight of motor 

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

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

 a) Torque speed characteristic 

 b) Thermal withstand characteristic 

 c) Current vs time 

 d) Speed vs time 
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TITLE : 
       5X800 MW YADADRI TPS 

 

SPECIFICATION NO.   

SECTION : II 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: IIC 
REV. NO. 00  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

GENERAL TECHNICAL REQUIREMENT (CONTROL AND INSTRUMENTATION) 
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



 

   

    


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
 









 

   

    


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 
 

 













 








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 
 

 









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 
 

 















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 
 

 









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 
 

 





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
 









 

   

    


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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D  

REV. NO. 00 DATE:15/05/2019 

SHEET  1 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

GENERAL* 

* PROJECT 5 X 800 MW YADADRI TPS, NALGONDA    

OFFER REFERENCE   

* TAG NO. SERVICE     

* DUTY  ON / OFF **          INCHING 

* LINE SIZE (inlet/outlet): MATERIAL     

* VALVE TYPE 
 GLOBE         GATE         REG. GLOBE   
 BUTTERFLY        

* OPENING / CLOSING TIME     

* WORKING PRESSURE   

AMBIENT CONDITION 
SHALL BE SUITABLE FOR CONTINUOUS 
OPERATION UNDER AN AMBIENT TEMP. OF 0-55 
DEG C AND RELATIVE HUMIDITY OF 0-95% 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY  

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY  

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY  

CONSTRUCTION 
AND SIZING

CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:68  

MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL  

BEARINGS 
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
FRICTION. 

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

METAL (NOT FIBRE GEARS).  SELF-LOCKING TO 
PREVENT DRIFT UNDER TORQUE SWITCH 
SPRING PRESSURE WHEN MOTOR IS DE-
ENERGIZED.

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST 
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF 
RATED VOLTAGE.  FOR ISOLATING SERVICE 
THREE SUCCESSIVE OPEN-CLOSE OPERATIONS 
OR 15 MINS. WHICHEVER IS HIGHER. FOR 
INCHING SERVICE - 150 STARTS/HR MINIMUM & 
FOR REGULATING SERVICE - 600 STARTS/HR 
MINIMUM.

HANDWHEEL as 
per standard EN 
12570:2000 

* REQUIRED  YES   NO  

* ORIENTATION  TOP MOUNTED  SIDE MOUNTED  

*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.

ELECTRIC         
ACTUATOR 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY  

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) (REFER NOTE NO. 6 & 7) 

BIDDER TO SPECIFY  

@ MOTOR TYPE 
SQUIRREL CAGE INDUCTION MOTOR, STARTING 
CURRENT LIMITED TO SIX TIMES THE RATED 
CURRENT-INCLUSIVE OF I.S. TOLERANCE 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

 ENCLOSED (BIDDER TO CONFIRM)  
DRG. NO. 3-V-MISC-24227 R00 

COLOUR SHADE  BLUE (RAL 5012)                             …….   

PAINT TYPE (## Refer Notes)  ENAMEL                EPOXY CONFIRMING TO 
CORROSION CATEGORY C5-I 

SHAFT RPM BIDDER TO SPECIFY  

OLR SET VALUE BIDDER TO SPECIFY  

@ STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY  

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY  

@ PWR SUPP TO MTR / STARTER 415V, 3PH, AC    

@ CONTROL VOLTAGE REQUIREMENT TO BE DERIVED FROM THE POWER SUPPLY TO 
THE STARTER  230 V  110 V 

@ ENCLOSURE CLASS OF MOTOR  IP 67    IP 68        FLAME PROOF       

@ INSULATION CLASS  CLASS-F TEMP. RISE LIMITED TO CLASS-B  
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D  

REV. NO. 00 DATE:15/05/2019 

SHEET  2 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

@ WINDING TEMP PROTECTION 
 THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
 --------------------------------------------------------- 

SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION 

REQUIRED (THERMISTOR PTC)  

INTEGRAL  
STARTER 

INTEGRAL STARTER REQUIRED             NOT REQUIRED  

TYPE OF SWITCHING DEVICE  CONTACTORS             THYRISTORS  

TYPE  CONVENTIONAL  SMART (NON-INTRUSIVE)  

IF SMART (REFER BELOW POINT a – h ) 

 a) SERIAL LINK INTERFACE  INTEGRAL                           FIELD MOUNTED 

 b) SERIAL LINK PROTOCOL 
 FOUNDATION FIELD-BUS  PROFI-BUS  
 DEVICE NET             ………… 

 c) SERIAL LINK MEDIA  
 TWISTED PAIR Cu-CBL     CO-AXIAL Cu-CBL 
 OFC 

 d) HAND HELD PROGRAMMER  REQUIRED     NOT REQUIRED  

    e) TYPE OF HAND HELD     
PROGRAMMER

 BLUETOOTH        INFRARED    ..............  

 f) MASTER STATION  REQUIRED     NOT REQUIRED  

 g) MASTER STN INTRFACE WITH DCS  MODBUS     TCP/IP  

     h) DETAILS OF SPECIAL CABLE  ENCLOSED     NOT REQUIRED  

STEP DOWN CONT.  TRANSFORMER  REQUIRED             

OPEN / CLOSE PB REQUIRED              NOT REQUIRED  

STOP PB  REQUIRED              NOT REQUIRED  

INDICATING LAMPS  REQUIRED              NOT REQUIRED  

LOCAL REMOTE S/S REQUIRED              NOT REQUIRED  

STATUS CONTACTS FOR MONITORING REQUIRED              NOT REQUIRED  

INTEGRAL STARTER DISTURBED 
SIGNAL(Refer Note 14) 

REQUIRED (O/L RELAY OPERATED, 
CONT./POWER SUPPLY FAILED, S/S IN LOCAL, 
TORQUE SWITCH OPTD. MID WAY, )  

ACTION ON LOSS OF EXTERNAL 
ELECTRIC POWER 

STAYPUT              FAIL SAFE  

INTERPOSING 
RELAY/OPTO 
COUPLER 
(Applicable for 
integral Starter) 
DATASHEET & 
WIRING
DIAGRAM OF 
ISOLATION 
DEVICE TO BE 
PROVIDED

TYPE OF ISOLATING DEVICE 
 INTERPOSING RELAY     OPTO COUPLER 

TO BE DECIDED DURING DETAILED 
ENGINEERING 

QUANTITY  2 NOs.              3 NOs.  

DRIVING VOLTAGE  20.5 – 24V DC  _____________V DC  

DRIVING CURRENT  125mA  MAX  _____________mA  MAX  

LOAD RESISTANCE 
 > 192 ohms - <25 k ohms   
 > _______ohms - < __________ohms   

TORQUE 
SWITCH
(Not Applicable 
for Smart 
Actuator) 
($$ Refer 
Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN / CLOSE 1 No.   2Nos.     /     1 No.    2Nos   

CONTACT TYPE 2 NO  +  2 NC  

RATING 5A 240V AC AND 0.5A 220V DC  

CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE  

ACCURACY +3% OF SET VALUE  

LIMIT SWITCH 
(Not Applicable 
for Smart 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN : INT : CLOSE 
1 No 
2 Nos. 2 Nos. (ADJ.) 

1 No. 
2Nos.
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D  

REV. NO. 00 DATE:15/05/2019 

SHEET  3 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

Actuator) ($$ 
Refer Notes) CONTACT TYPE 

2 NO + 2 NC 

RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC 

ACCURACY 2% OF SET VALUE 

POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty & other specific applications) 

 REQUIRED  NOT REQUIRED  

MFR & MODEL NO. BIDDER TO SPECIFY  

TYPE 
 ELECTRONIC (2 WIRE) R/I CONVERTER   
 ELECTRONIC (2 WIRE) CONTACTLESS 

SUPPLY  24V DC           ………  

OUTPUT  4-20mA      

ACCURACY + 1% FS 

SPACE 
HEATER

@SPACE HEATER REQUIRED  

@ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz  

@ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY  

@ RATING   

TERMINAL 
BOX 

ACTUATOR/MOTOR TERMINAL BOX REQUIRED  

ENCL CLASS ACTUATOR/MOTOR  T.B. @  IP 68                               @ ………  

@ EARTHING TERMINAL  REQUIRED  

PLUG & SOCKET  REQUIRED  NOT REQUIRED   

NO. OF PINS REQUIRED(TO BE 
CHECKED AS PER SIGNALS IN DRIVE 
CONTROL PHILOSOPHY) 

NOS. OF PLUG & SOCKET 
 1 Nos. for ON/OFF   2 NOS.(for inching duty)  
 OTHER (TO BE SPECIFIED INLINE WITH DRIVE 

CONTROL PHILOSOPHY) 
                    

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:-----------------------  

@ SPACE HEATER CABLE GLAND SIZE:-----------------------  

CONTROL CABLE GLANDS-1 INSTRUMENT CABLE SIZE FOR ON/OFF DUTY 
VALVES SHALL BE 8PX0.5 SQMM. ONE CABLE 
GLAND OF OD SIZE 20 MM. 
INSTRUMENT CABLE SIZE FOR INCHING DUTY 
TYPE VALVES SHALL HAVE TWO NO. CABLES 
(ONE NO. 8PXO.5 SQMM AND 2ND 2PXO.5 SQMM) - 
TWO NO. GLANDS OF OD SIZES 20 MM & 15 MM.

CONTROL CABLE GLANDS-2 

WEIGHT  TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) 

BIDDER TO SPECIFY _________________ Kg. 
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D  

REV. NO. 00 DATE:15/05/2019 

SHEET  4 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

NOTES:
1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / 

CLOSE DUTY. 

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION 
STANDARD.  AS A MINIMUM, THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691, IS-4722, IEC 60947-5-1 AND EN 15714-3 :2010 OR LATEST VERSION. 

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED. 

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM 
THE END POSITIONS. THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION 
IS NOT POSSIBLE, THE TORQUE SWITCHES SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING 
END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

6. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

7. THE MOTOR SHALL BE CAPABLE OF STARTING AT 85 PERCENT OF RATED VOLTAGE RUNNING AT 80 PERCENT OF RATED VOLTAGE AT 
RATED TORQUE AND 85 PERCENT RATED VOLTAGE AT 33 PERCENT EXCESS RATED TORQUE FOR A PERIOD OF 5 MINUTES EACH. 

8. IN ADDITION TO ABOVE REQUIREMENTS FOR LIMIT/TORQUE SWITCH, MECHANICAL END STOP WITH ACCURACY OF 2% SHALL BE 
SUPPLIED.

9. IT SHOULD BE POSSIBLE TO OPERATE THE ACTUATOR LOCALLY. LOCKABLE LOCAL/REMOTE SELECTION SHALL BE PROVIDED ON THE 
ACTUATOR.

10. LOCAL POSITION INDICATOR SHALL BE PROVIDED FOR 0 TO 100 % TRAVEL. 

11. CONTROL WIRING SHALL BE SUITABLE VOLTAGE GRADE COPPER WIRE 1.5 SQ. MM. 

12. ENDURANCE: RATED TORQUE RANGE SHOULD BE BASED ON ISO 5211, ISO5210. 

13. TAG PLATE SHALL BE CONFIRMING TO STANDARD BS-15714. 

14. INTEGRAL STARTER/ACTUATOR DISTURBED SIGNAL SHALL BE CHECKED AND INCLUDE AS PER DRIVE CONTROL PHILOSOPHY. 

15. ** VALVES WITH 10 DEGREE/20DEGREE FEEDBACK REQUIREMENT FOR APPLICATIONS SUCH AS CW/ACW/PLANT WATER SYSTEM ETC 
SHALL BE CONSIDERED AS INCHING DUTY VALVES. ACCORDINGLY, POSITION FEED BACK TRANSMITTER, PLUG & SOCKET 
REQUIREMENT SHALL BE CONSIDERED. 

          $$        TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE. 

          ##        EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.

PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL 

NAME RINKY RAVINDER K RAINA SHIVRAJ SINGH BANSALA NAME

SIGNATURE    SIGNATURE 

DATE 15.05.2019 15.05.2019 15.05.2019 DATE 

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @ BE FILLED BY ES  

177



178



 
 

  


 

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

 
    
     


 

           
         

         
            
         





 


 
       

             


 

       

       
         
           


 


 

 

            
         

     


 


179



 
 

  


            
         


            

  


 

 

   

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

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

         



   

   
   
    


     
       
    


   
   
   


   
      
    


    


 


    


 


   
  


 

 





 
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            

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  


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

              


 



 

         


 

             
         


       



 
    
         
  
          


 

 




            


  


           
           
         



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

 


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 

  


  

           

           



 

         

 


             


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

 

 
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               
          

           


 





 

          
           


             



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 
 



  


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



 

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

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

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

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

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

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

   


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

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

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

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

   


   


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

   


 


 

     

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 
 



  


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

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

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

        



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

    
  



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

    


    


 


    



 






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

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

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

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

   
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 
 



  


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

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




   


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

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

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

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

   


   


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

   


 


 

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

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

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

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

        

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 



  


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




    
  



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

    


    


 


    




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

   


   


   


    


    


  


 

    


  


 


  


 


   


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

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

      
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 
 



  


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

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

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

   


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

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

   


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

   


 


 


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

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

     


     


     


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

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

 


    

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 



  



       





 

 

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

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

   


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

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

   


   


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



 

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

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

   


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

   


   

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 
 



  


   


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



  




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

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

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

     


 


    



   



 

   


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

   
   
 






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

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



  
 

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



  
   
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 



  




 





  


  


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

  
  



  
   




  
  

  
  

 


    



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

 

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




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

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

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

   


 



 


   


        

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 



 



       

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

  




 

   


   
       




         



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

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

      



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

     


   


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

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

 


    



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



192



 
 



 


 


   


   

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


   

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

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




   



   


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

   


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

     


     


     



     


 


 



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






 

           
     
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 



 


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



 

 

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



        



  



 



   

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

    



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

    

    

   

        



   

   

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



     

    



   
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 
 



 


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



       

   

   

    



       



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



        



        



    

       





 

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



        



  



 



   

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

    



   
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 
 



 


    

    

   

        



   

   

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



     

    



   

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



       

   

  

   

  



       



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



        



        



    

       
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 
 



 




 


   
   

   

   

     



 



 

   

         



   

 



 

   

   

   

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



   

       

  






     






   
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 
 



 





    

 



  



       





 


   

   



     



     

   

   

   



   

   



    



    

    







 


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 
 



 


   

  

   

   





 

  

   

   

   

   

   

  









   

  

     







   



 



   

   

   





 

   
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 
 



 


   

  

   

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



   

   

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



   

  







   
  






   




   




   




   

    

  
    



 

   

 



 

   

   
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 
 



 


   

       



    



   





   

   

      



   

   



      

   



    

   

    

    

    

       

    



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



       



    
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 
 



 




 



 

   

   

   

  
    



   

   

   

  
     



  
     



  

    



   



   

  
     



    

   

   

   
   



    

  

 
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 



 


   

    



   
    



   

   





   
    



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





 

   

   

   

   











   

  

   





   



   

   

   

  
   

     
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 
 



 




     

 

   

   

  
   



  




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







  

   

   

   



   

    

    

   
   



   
 



    

   

   

  

    

   

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



 
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 



 


 

   

   

   

     

     

     

   

   

   





 

  
   



 

   

   

 



  



    



   

   

   

    

   

 










   

 


 
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 



 


   

   

   


 

       



   

   

   

   

  

 

   





 

   

  




   

    

    

    

    

    

   

   

   






  
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 



 







  





 




     







 


 



   







    

   



   

 

      








  








  

   








  

  









 

  

    






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 



 


     
       

          




 

 

 


     



    

    

   

    

    

    

    

    



 

          





 









  






  













     
















  




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 
 



 






    

   





 

  

      






 

 




 

    






 

   



   


 

    





 

    





 





 

  

     





  
     



  
    

     
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 
 



 




   

  
     



   

  
  



  
    



   

   

    

    

   
      



   
    



   
   



  
      



   

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



   



 

   

        

     


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 
 



 


   

   

   

   

   

   

   

   

   



     







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

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

 

   

   



   

   

   

 






         



   



211



 
 



 



    

    

    

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

    

 




    

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

    

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

    

    

    

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







 

    

    

    

    

    

  




    

    

    
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 
 



 


    

   

   

   



   

   

   

Note : Solenoid valves shall be kept in pneumatic junction boxes only. Air 
distribution for SOV's shall be through SS manifold with SS isolation valves and 
auto drain traps and SS tubing from SOV to valves shall not be more than 6 
meters. 
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
 









 

   

    



  
 


  


214



Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V VI/S-VI/SS-B : 1 
(e-PCT-TS-K-02-2014-15_V-VI_S VI_SS B.DOC) 

VOLUME : VI 
SECTION-VI

SUB SECTION - B 
PROGRAMMABLE LOGIC CONTROLER (PLC) / 

PROPRIETARY CONTROL SYSTEM 
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1.00.00 GENERAL 

1.01.00 Each of the relevant BOP areas and different auxiliary systems shall be 
provided with dedicated PLC or proprietary control systems for overall 
operation and control.  

1.01.01 The Common DDCMIS network shall also control and monitor the packages 
envisaged for  PLC based local control systems. Operator workstations shall 
be provided in CCR for the overall control and monitoring of each system 
through network.  

There shall be redundant bidirectional OPC link between this Common  
DDCMIS network and each Packge PLC including PADO for monitoring / 
performance activities. 

 These areas have been indicated with other details  in Section-V of this 
volume of the specification. 

1.02.00 These control systems shall conform to high standard of engineering meeting 
all applicable codes and standard, design and workmanship and  shall meet 
the functional requirements in all respects and shall be capable of performing 
satisfactorily in continuous commercial operation under the specified 
environmental condition. 

1.03.00             Further this part of the specification details the common technical and 
functional requirements applicable for all the systems unless specified 
elsewhere in the specification. Only specific requirements are indicated in 
this section .However ,Bidder shall also adhere  to the Section-VI , 
Subsection A (DDCMIS)  of this volume of the specification for other basic 
and detailed scope & services , philosophy & technical requirements of 
different hardwares and softwares including response time , loading , 
interface ,  redundancy criteria , display , logs ,spares criteria , drawings and 
document submission etc.   

1.04.00 All local PLCs shall be supplied from one manufacturer for all plants and shall 
provide single unified hardware and software platform for realizing all the 
control and monitoring functions.  

1.05.00 In general local PLC, ,Proprietary control system by  third party system 
integrators shall not  be allowed and  only main PLC/ Proprietary control 
system manufacturer shall be  allowed to do the design engineering , system 
integration etc.  Owner  will be the  final authority in allowing third party 
system integrators , if required , for only small applications   

1.06.00 Common DDCMIS  shall basically control and monitor the BOP package 
systems , as detailed in section V of the volume of specification , through the  
workstations from the Central Control Room (CCR) during normal operation of 
the plant.. However, local control and monitoring facility of the equipments from 
the respective package control room and local panels shall also be available. 
However, if required, based on operator choice, normal and emergency 
operation from the local PLC system shall also be done. The control room 
operator shall have also access to common database for all the packages. 
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1.06.01  The redundant upper level network of each Package PLC system will be 
connected to redundant server to be located  in Plant Engineer’s room. 
Suitable Fibre optic cable shall be used for redundant interconnections.  

1.06.02 The hot redundant Server shall continuously update all the inputs. The 
switchover to the hot standby Server shall be smooth and bump less with 
proper indication to the operator. 

1.06.03  In addition to local PLC Workstations , programming activities for control 
systems of all the packages  including set point change , logic build up &  
modifications , graphics build up & modifications etc . shall also be achieved 
through Common DDCMIS network  workstation.  

1.06.04  Common DDCMIS Network  workstations stations, local workstations shall 
have access to the processor of the individual package control system for 
programming. Programming shall not require special computer skills. On the 
programming console, it shall be possible to do the programming, self-
diagnostics, testing of sequence, simulation and any sequence modification. 

1.06.05  All the screens as available in the local package monitors will be also 
available one to one basis in the Common DDCMIS  network screens. Alarm 
monitoring / reporting, generation of logs, trends, calculations, printing of logs 
& reports etc. shall be available in local workstations as well as in remote  
Common DDCMIS network  workstations .In case of failure of Common 
DDCMIS network, control and monitoring of the individual packages shall still 
be possible from the Operator Work Stations in the respective  package 
control room  

1.06.06  There shall be flexibility in operation from CCR Common DDCMIS network 
operator workstations. Any of the BOP packages can be controlled and 
monitored from any of the workstations. .  

1.06.07      The system shall permit carrying out of the on-line dynamic test and self-
diagnostic checks while maintaining safe condition and without endangering 
the safety of equipment without having any influence on the process being 
controlled. 

2.00.00 GENERAL TECHNICAL REQUIREMENTS 

2.01.00 Bidders scope of supply shall include , but not limited to , Hot standby local 
PLC / Proprietary control & monitoring system for each of BOP areas and 
shall consist of IO cards, remote and Local IO rack, control rack, redundant 
Power supply modules, redundant communication /networking and 
interconnection Cables, redundant processor and communication cards, 
redundant Servers, operator work stations / GUI  , LVS , printer, redundant 
networking hardware, redundant interface hardwares / softwares with 
DDCMIS , MCS , PADO etc. ,  system cabinets ,startup, commissioning, 
mandatory and recommended spares, drawing, documents and training to 
owner’s personnels at site and at vendors works etc.  

2.02.00          All types of programming packages shall be licensed with facility of editing and 
configuration. For each of the PLC / proprietary control  system, the 
programming software shall be supplied in a laptop  for each package  
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preloaded with package in addition to other types of devices such as CD, 
DAT etc. 

2.03.00 In addition to the Operator and/ cum Engineering workstations , Bidder shall 
also supply LCD screen based display unit, control switches and other 
operational keys (GUI). Bidder shall also provide minimum of one no. laptop 
computer for each PLC based package and with latest hardware configuration 
and loaded with suitable operating , application program including licensed 
softwares as a backup engineering cum programming and configuration 
station. This loaded  laptop shall be handed over by Bidder well in advance of 
FAT to Owner’s  head office  at Hyderabad .   

2.04.00 The System shall allow dependable and effective control of the process 
equipment and shall be designed for maximum integrity and reliability. 
Integrity shall be maintained by providing a dual hot redundant system .The 
System shall have a capability to monitor and take actions for distributed 
functions from a central location.   

2.05.00  The control & Instrumentation shall be through dedicated microprocessor 
based PLC ,Common DDCMIS  network ,proprietary system for the each of 
the respective plants covering the total functional requirement of sequence 
control, regulatory control, interlock & protection, monitoring, alarm, data 
logging. 

2.06.00 The loop cycle time shall be less than 1 sec for close loops and open loops. 
The switchover from main controller to redundant controller shall be 
bumpless; and shall be within one cycle time i.e. within 50 msec.

2.07.00 Each controller shall have 40% functional capacity to implement additional 
functional blocks over and above implemented logic / loops under worst 
loading conditions.   

2.08.00  Field Input/Outputs 

The System shall meet the following I/O card requirements.  
The maximum number of inputs / outputs to be connected to each type of 
module shall be as follows: 

  a) Analog input module     8 
  b). Analog output module     8 
  c) Binary input module    16 
  d) Binary output module    16 

2.09.00     Communications System

2.09.01  The Bidder shall include a dual hot redundant communication system  

2.09.02  The data highway speed shall be 1000 Mbps.  

2.10.00  Operator Interface 

Operator Work Station (OWS) / GUI / LVS  shall perform control monitoring 
and operation of all auxiliaries/ drives . However , Push button stations are 
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also to be provided with RIOs as detailed out in Section V of this volume of 
the specification .   

2.11.00 Interface with Common DDCMIS system 

Each PLC , proprietary control systems shall be interfaced to Common 
DDCMIS  network with bidirectional OPC link .The link shall be redundant.   

2.12.00 PLC shall be of latest version and all the modules like Control modules, 
communication modules, IO modules, network interface modules etc., 
modules shall be from the same family of hardwares and softwares and shall 
be sourced from Bidder’s Original Principlal's works. 

2.13.00 PLC shall have also , but not limited to, the following requirements , 

2.13.01 I/O LAN Speed shall be minimum 5 Mbps - 100 MBPS on Deterministic LAN. 

2.13.02       I/Os shall be Rack based and not Din Rail Mountable . 

2.13.03 Processors and I/Os shall be of same family. 

2.13.04 Channel Level Diagnostics for DI/DO, AI & AO shall be provided . Each 
individual Channel healthiness shall be monitored at workstation / GUI level. 

2.13.05  All PLC I/O Rack Power Supplies shall be redundant. Only Bulk power 
supply redundancy will not be acceptable. 

2.13.06 Processor shall have minimum 256 PID loops execution capability. Minimum 
memory shall  be 10 MB. It should be 32 Bit. 

2.13.07 SOE module (if applicable) must stamp and store 250+ events at card level. 

2.13.08  PLC shall store tag details and bit word addresses on upload of logic as well 
as tag descriptions. 

2.13.09 I/O Bit forcing in Primary to reflect in secondary immediately. (single scan 
update)

2.13.09 Remote I/O Rack outside control room shall be on Fiber Optic communication 
only. 

2.13.10 Processor  shall be self learning in case of failure. No need to configure and 
program replaced processor. 

2.14.00 Operating work stations must be Runtime license/servers. Client server 
architecture no acceptable. 

2.15.00 Each operator work station must have minimum 8000 tags handling 
capability. 

2.16.00 Auto Tuning feature of PIDs at PLC controller level shall be available. 

2.17.00  Floating IP selection of Controller under PLC processor  switchover condition  
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2.18.00  Automatic Program update on secondary on loading to Primary Processor. 

2.19.00  Programming facility shall be available from Remote IO stations. 

2.20.00 Processor  shall support minimum 22000 IO handling capacity in Redundant 
configuration. 

2.21.00 Online editing of Program shall be possible. 

2.22.00 Processors  shall be Hot back up. 

2.23.00 Automatic synchronization of primary processor/controller of PLC with 
secondary processor/controller. 

2.24.00 Bumpless switchover to secondary processor/controller of PLC when the 
primary fails. 

2.25.00 Power supply module redundancy shall be true power supply redundancy 

2.26.00 Automatic program and data equalization of primary processor/controller of 
PLC. 

2.27.00 Automatic ‘Forcing Bit’ update in the secondary processor/controller of PLC 
when any Forcing is applied in the primary processor/controller of  PLC. 
(Forcing Bit Table of both the PLCs must be automatically synchronised.) 

2.28.00 Communication speed of 5 Mbps between PLC and I/O module network 

2.22.00 Softwares  

The latest version of all necessary applications and networking software shall 
be supplied for the system.  The software tool shall have facility to interface 
with third party software packages. Window base operating system shall be 
provided.  The system shall be OPC compliant. Easy upgradation and future 
expansion facility shall be available.  

All softwares used shall be licensed versions only. All software user licenses 
shall be valid for entire life of power plant. User shall not have to pay any 
recurring license fee during the usage period of the system. 

It shall be possible to upgrade the installed system with the latest available 
version of the software model during the plant life.

2.23.00       Redundant Uninterrupted Power Supplies (UPS) shall be provided for each 
Local PLC.. UPS specification shall be as per requirements indicated in 
Section V of this specification.
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SECTION-XIV

TECHNICAL SPECIFICATION 
FOR

UNINTERRUPTIBLE POWER SUPPLY 

1.00.00 SCOPE OF WORK 

1.01.00 Scope of Supply

 The scope of supply shall include Uninterruptible Power Supply (UPS) 
Systems with parallel redundant arrangement as specified below for Main 
Plant, 400kV Switchyard control room, CHP control room with PLC system & 
associated RIOs and other PLC based control systems of off-site packages 
specified elsewhere in the specification. 

 Two (2) sets of UPS in Main Plant, out of which one (1) set for main TG, 
SG,Station, C&I etc of MAIN PLANT systems, 2nd set for common 
DDCMIS/PLC systems for the PLC/DCS systems of air compressor, online 
tube cleaning system, HVAC system, fire detection panel in CCR, which are 
in TG building & OWS systems of Plant Water System, AHP,CHP etc systems 
( which are placed in CCR common control desk) 

 i) Each set of UPS system will consist of : 

a. 2x100% capacity static inverter & input isolation transformer 

b. 100 % capacity static switches (2 nos.) 

c. One manual bypass switch 

d. 2x100% capacity float-cum-boost chargers 

e. 2x100% capacity UPS system battery (Lead Acid Plante Type) 
with back up time of 1 hour. 

f. One step down transformer; (415 V three phase to 240 V 
single phase) for bypass 

g. One static voltage regulator 

h. Two AC distribution boards (ACDB-1A and ACDB-1B)

i. Interconnecting cable between UPS Equipment, battery 
and ACDB. 

j. Two (2) nos. input output isolation transformer  

Any other equipment necessary for complete of the system 

 ii) One (1) set of special tools and tackle.  

 iii) Mandatory Spare parts. 
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 iv) All relevant drawings, data and instruction manuals. 

2.00.00 CODES AND STANDARDS

 a) All equipment and materials shall be designed, manufactured and 
tested in accordance with the latest applicable Indian Standards (IS) 
except where modified and/or supplemented by this specification.

 b) Equipment and materials conforming to any other standard which 
ensures equal or better quality may be accepted.  In such case, 
copies of the English version of the standard adopted shall be 
submitted along with the bid. 

 c) The electrical installation shall meet the requirements of Indian 
Electricity Rules as amended up to date and relevant IS Codes of 
Practice.  In addition, other rules or regulations applicable to the work 
shall be followed.

3.00.00 DESIGN CRITERIA 

3.01.00 Design Basis

a) UPS System provides a regulated and uninterrupted single phase 
A.C. power, within specified tolerances, to critical station loads during 
normal and emergency operation. Capacity of inverter output shall be 
computed by the contractor considering the above requirement. 25% 
spare margin shall be kept on the total of above requirement. 

 b) The UPS system excluding its battery shall be installed indoors in A.C. 
environment. 

 c) UPS shall be worked at its full capacity even battery is not connected 
with the system. 

 d) UPS system shall be compatible for satisfactory and well-coordinated 
operation with other related equipment as well as with input and 
output systems. 

 e) Energizing or de-energizing any portion of the system serviced by the 
UPS shall not cause output changes which will affect the operation or 
integrity of the remaining portions of the system in any way. 

 f) The equipment shall be self-protecting against all A.C. and D.C. 
transients, voltage surges and steady state abnormal voltages and 
currents.

 g) The circuit protection shall be coordinated with UPS short circuit 
capacity and protective device characteristics so that a fault on any 
circuit shall result in minimum loss of function. 

 h) All non-interrupting components of UPS system shall be capable of 
withstanding the prevailing short circuit current without damage. 
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i) All circuit interrupting components shall be capable of withstanding 
and interrupting the prevailing short circuit currents without damage. 

j) The procedure for battery sizing calculation shall be generally as per 
relevant IEEE, considering design margin as 15% and aging factor as 
1.25 

 k) For continuous operation at specified ratings, temperature rise of the 
various components of UPS system shall be limited to the permissible 
values stipulated in the relevant standards and/or this specification. 

  l) The chargers, inverters, static switches, regulating transformers and 
voltage stabilizers should be arranged in such a way that any 
equipment can be fully isolated for maintenance without affecting in 
any way the operation of other panels/components. 

 m) The chargers, inverters, static switches, regulating transformers and 
voltage stabilizers should be arranged in such a way that any 
equipment will be fully isolated for maintenance without affecting in 
any way the operation of other panels/ components. 

 n) In the A.C. Distribution Board, the Bidder shall provide 10% or 
minimum one (1) no. spare feeder of each size and type of the 
outgoing feeders. 

 o) All the cooling fans inside the panels shall be of industrial grade only. 

3.02.00 System Concept 

 System Concept

a) A.C. power source are available to the UPS system. The system is so 
designed that its load shall be served without interruption as long as 
one of the above power sources is available within specified limit of 
voltage and/or frequency. 

 The UPS will consist of two physically separate sets of equipment 
streams each consisting of the following: 

i) One set of converter to convert incoming 240V, 1 Ph, 50 Hz 
A.C. power to suitable D.C. 

ii) One set of suitable Battery Bank to get charged by the above 
referred converter and to feed the inverter described below. 

iii) The Float-cum-Boost charger will be normally ON, supplying 
the DC load current and at the same time trickle charging the 
battery. The characteristics shall be such that if load is high 
and exceeds the charger capacity, the excess load shall be 
supplied by the battery. 

iv) The Float-cum-Boost charger shall be provided with Solid 
State electronic regulators to prevent rising of charging current 
to avoid thermal runaway of the batteries. 
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v) The float-cum-boost charger shall also have provision for float, 
equalizing and boost charging the battery through manual 
selection. 

      
vi) Output of the chargers shall be controlled automatically as well 

as manually. AUTO/MANUAL selector switch along with 
voltage/current setter shall be provided for this purpose.

vii) For ungrounded DC system, suitable ground fault detection 
system shall be provided in the battery charger panel to detect 
ground fault on either polarity for annunciation in charger 
panel.

viii) The batteries shall be so sized as to meet emergency load 
duty cycle requirements for one (1) hour as referred in 
Annexure-A. All momentary loads shall be treated as 
one-minute loads. 

ix) One set of inverter to take D.C. input from above referred 
converter - Battery assembly output and to produce high 
quality 240V, 1Ph 50 Hz A.C. output power. 

x) One set of standby bypass stream consisting of suitable 
transformer, voltage stabilizer etc. to produce regulated 240V, 
1 Ph. 50 Hz A.C. power from new input 240V, 1 Ph. 50 Hz A.C. 
power.  

xi) One set of static switch, synchronizing circuit to parallel the 
above-mentioned Inverter output and bypass stabilized raw 
power stream. 

xii) One UPS A.C. power distribution board with suitable no. of 
output feeders. 

Two sets of equipment streams as mentioned above will constitute the 
UPS system. 

One set of synchronizing equipment and high performance static 
switch will parallel the above two streams and common output will be 
taken to loads which can accept only single non-redundant power 
input source. 

For equipment requiring dual redundant input power source, separate 
cables will be taken from the individual UPS Power Distribution 
Boards of the above-mentioned two UPS streams. 

The system will ensure highest system availability around 99%. 

b) Each of the two UPS streams will be of 100% capacity and will 
normally work, each sharing 50% load. On failure of any stream, its 
load gets automatically transferred to the other inverter through static 
transfer switch.
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c) If one UPS stream is out of service for any reason then the second 
UPS stream will be working with 100% UPS load.   

d) Inside each stream on failure of its converter/battery/inverter assembly 
the standby A.C. source will back up to supply the 100% UPS load 
automatically through static transfer switch. 

3.03.00 Layout Criteria

The UPS system will be located indoor. 

The Contractor shall indicate the space requirement for the equipment offered 
by them separately for UPS cabinet, UPS battery and UPS distribution board. 

Battery room ventilation shall be under the scope of the Contractor. 

4.00.00 SPECIFIC REQUIREMENTS 

4.01.00 Static Inverter

 a) The static inverters shall be static type consisting of IGBT PWM type 
inverter, static filters, integrated control modules including necessary 
oscillators, voltage regulators, current limiting and surge suppression. 

 b) The inverter equipment shall include all necessary circuitry and 
devices to conform requirements like voltage regulation, soft start, 
transient recovery, protection, automatic synchronisation, wave 
shaping, etc. as specified herein. 

 c) Upon transfer of full load, the inverter output voltage shall not drop 
below 80% of nominal voltage during the first half cycle after transfer 
and 90% of nominal voltage in the next half cycle. The recovery to 
within  2% of voltage shall be in less than 50 milli-seconds. 

 d) On occurrence of a fault in branch circuit, the inverter shall be capable 
of clearing the highest rated branch circuit fuse in 4 milli-seconds or 
less. 

 e) The inverter shall be protected against overload, short circuit, 100% 
loss of load, as well as excursions, loss or restoration of D.C. input 
voltage and synchronising voltage. The overload capacity shall be 
125% for 10 mins., 150% for 60 secs. and 300% for 4 msecs. 

 f) The D.C. input current shall never exceed twice the full load current 
except for a short circuit within the inverter. 

 g) For any value of the load and load power factor drawn by the 
equipment served, the inverter shall not impose on D.C. source any 
voltage oscillations in excess of 5 volts (RMS total all frequencies) or 
any current oscillations in excess of 3 percent (RMS total all 
frequencies) of the D.C. current at full load. 
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 h) The inverter will be self protecting against A.C. and D.C. Transients, 
voltage surges and steady state abnormal voltage and currents likely 
to be encountered in the plant. 

4.02.00 Automatic Synchronisation

 a) Inverter equipment shall include stable solid state oscillator devices 
designed to automatically maintain the inverter output in phase and in 
synchronism with the stand-by A.C. source. 

 b) Facility shall be provided for automatic transfer to internal oscillator 
operation when the stand-by source frequency is beyond specified 
limits and the frequency shall be automatically controlled within 50 Hz 
plus or minus 0.5 Hz when the inverter operates in this mode.

 c) Retransfer to stand-by A.C. source for synchronisation shall be 
automatic after the stand-by source frequency is restored to 
permissible limits and remains within this limit for an adjustable time 
delay period (up to 5 seconds). 

 d) Provision shall be made for stepless adjustment of synch- disconnect 
frequency range from 50 Hz  0.5 Hz to 50 Hz  2 Hz. 

 e) Automatic adjustment of phase relationship between inverter output 
and stand-by A.C. source shall be gradual at a controlled slow rate, 
which shall not exceed one hertz per second. 

4.03.00 Static Transfer Switch

 a) The static transfer switch shall be solid-state type using SCR for 
automatic/manual transfer of load from "inverter" to "stand-by" source 
and vice-versa. 

 b) Stand-by source can be either of the inverter or A.C. source 
depending on whether both the inverters are supplying 50% load each 
or one of the inverter is carrying 100% load. 

 c) The transfer time including sensing shall not be more than one-fourth 
cycle. Further the transition shall be make-before-break in both 
directions. 

 d) The capacity of static transfer switch shall be equal to the continuous 
full-load capacity of the inverter. The switch shall be provided with 
protective devices in both normal and alternate power source. 

 e) Static transfer switch shall be furnished with contact to alarm failure of 
the alternate source or opening of any fuse protecting the static 
switch.

 f) Static transfer switch shall include all necessary circuitry and devices 
to meet the functional requirements of transfer initiation, transfer 
inhibit and re-transfer back to normal as detailed below

 g) Transfer Initiation 
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  i) The transfer of static switch from normal 'Inverter' position to 
'stand-by' position shall be initiated by one of the following 
causes.

    Inverter failure and UPS system trouble 

    Inverter output voltage failure. 

    Manual push button operation 

  ii) The UPS bus shall be monitored by two voltage detectors. One 
fast acting circuit shall be used for detecting a complete and 
instantaneous voltage loss while the other slower acting 
averaging circuit with adjustable trip level shall be employed to 
detect voltage deviation beyond selected limits. Both voltage 
detector circuits shall automatically initiate operation of transfer 
switch. 

  iii) The static switch shall automatic transfer the load from inverter 
to stand-by source when the maximum I2t capability of the 
inverter is reached and when the inverter output drops below 
90%.

 h) Transfer Inhibit 

  Automatic or manual transfer from inverter to stand-by A.C. source 
vice versa shall be inhibited when the inverter frequency is not 
synchronised to the alternate source. 

 i) Retransfer to Normal

   1) The return to inverter mode shall be manual in all cases. 

  2) Manual transfer shall be initiated by push button actuation. 

4.04.00 Manual By-pass Switch 

 a) Manual by-pass switch is used to isolate any static transfer switch for 
maintenance or repair without interruption to the UPS load. 

 b) The switch has also the facility of by-passing both the static transfer 
switches during start-up at the option of the operator. 

 c) Switch contact shall be make-before-break type.  

 d) The switch shall have current rating equal to the full load inverter 
current and necessary short time load carrying and interrupting 
capacity to meet the requirement of UPS system. 

4.05.00 Battery 

 a) General
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i. Each set of battery shall consist of number of cells assembled 
together on mounting racks. 

 ii. The battery shall be flooded cell Lead acid PLANTE type and shall be 
suitable for operating satisfactorily in humid and corrosive 
atmosphere. The batteries will be suitable for float /boost charging and 
will be suitable for continuous operation.

iii. The equipment shall comply with the requirement of latest revision of 
Indian standards issued by BIS (Bureau of Indian Standards): IS: 
1652:1991 and IEEE Std. 485 for Lead Acid (Plante) Battery. 

In case Indian Standards are not available for any equipment, 
Standards issued by IEC/BS/VDE/IEEE/NEMA or equivalent shall be 
applicable. 

iv. Autofill system 
     

Bidder to provide complete system for automatic water filling (topping-
up) of lead acid plante’ type batteries to avoid spillage of water and 
acid which spoils environment. The autofill system shall be intelligent 
and efficient where replenishment of water is done automatically 
without manual intervention. The water enters the cell through the 
‘autofil plug’ and raises the electrolyte to a preset level controlled by 
the float. The float raises and closes the valve in the plug by a 2.5:1 
level action. When the electrolyte level drops the float operated valve 
will open automatically Bidder to provide the total system including 
necessary storage tank, pipelines, autofill plugs and all peripherals 
etc. The material of all parts shall be acid proof plastic material. 

 b) Technical Requirement

i)  The battery shall be heavy duty type suitable for power plant duty with 
float duty operation at constant voltage permanently applied to its 
terminals which is sufficient to maintain the limits of +10% and -15% of 
the nominal system voltage at any time during the duty cycle in state 
close to full charge and shall be designed to supply the load in the 
event of normal power supply failure.  

ii) The rated ampere hour capacity of the cell/battery shall be at 
reference temperature of 27ºC, constant current discharge at 10 hours 
rate (C10) for Plante type Battery to meet end cell voltage of the Cell. 
A design margin of 20% shall be considered.

iii) The battery shall be suitable for being boost charged to fully charged 
condition from fully discharged condition within eight (8) hours. 

 iv) The batteries shall be so sized as to meet emergency load duty cycle 
requirements for one (1) hour. All momentary loads shall be treated as 
one-minute loads. 

v)  For PLANTE type Battery it shall be supplied uncharged for flooded 
cell with the electrolyte furnished in a separate non-returnable 
container. 10% extra electrolyte shall be furnished to cover spillage in 
transit or during erection. 
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vi)  Each battery set shall consist of a group of cell electrically connected 
in series to attend the nominal voltage level specified on the data 
sheet. The terminal cells shall be supplied with connectors for 
termination to the charger. The supplier shall provide inter-cell 
connectors and related hardware and accessories required for normal 
operation and maintenance. All cell posts shall be shrouded and 
connectors insulated. Nickel plated copper shall be furnished to 
connect up cells of Battery set. For lead acid battery to prevent 
corrosion all copper/ brass material shall be effectively coated with 
lead.

vii)  Cell container shall be made of heat resistant, tough translucent 
polypropylene (SAN) material to make the cell mechanically sturdy 
and facilitate visual electrolyte level checks for ease in of 
maintenance.

viii)  The cell terminals posts shall be provided with connector bolts and 
nuts, made of Nickel plated steel or lead coated copper/brass material 
to prevent corrosion. The terminals shall be suitable for short circuit 
current and specified discharge current without damage to cell as a 
result of terminal heating.

ix)  Flame arresting flip-open/ or ceramic vent cap shall be provided on 
the cell to avoid explosion and contamination.  

x)  The following information shall be permanently marked on the cell :  

 Nominal voltage.  

 Name or manufacturer/model reference.  

 Rated capacity in ampere hour (Ah) with End Cell Voltage.  

 Voltage for float operation of 27° with tolerance of ±1%.  

 Month and year of manufacture.  

xi)  Battery racks shall be constructed of best quality teakwood with at 
least three (3) coats of electrolyte -resistant paint of approved shade 
forming a rigid structure. Cell shall be supported on 
PVC/porcelain/Hard Rubber insulator fixed on the rack with adequate 
clearance between adjacent cells.  

 xii)  Each set of battery shall be equipped with a automatic battery 
condition (Health check) and performance monitoring system. The 
battery monitoring system shall compare measured figure during a 
partial discharge against stored characteristics for the type and 
capacity of the battery. The system shall be able to test, analyse and 
predict the battery performance, computing remaining capacity and 
battery efficiency. The automatic battery monitoring system shall 
compensate for cell temperature and discharge load current 
throughout the discharge cycle, premature failure of the batteries etc. 
The system shall have a programmable event log shall be secured in 
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the event of total power failure for a period upto six month. In addition 
to local indication and control the battery monitoring system shall 
include an RS. 232 output port to enable battery parameters and 
alarms to be monitored from plant DCS 

4.06.00 Float-cum-Boost Charger 

4.06.01 The charger shall be solid-state type with full wave fully controlled, bridge 
configurations. It shall be suitable for the inverter of IGBT type. 

4.06.02 The charger shall be provided with automatic voltage regulation, current 
limiting, smoothing filter circuit and soft-start feature. 

4.06.03 The charger shall have the provision of float, equalizing and boost charging.  
Further the charger shall be suitable for single and parallel operation. 

4.06.04 Suitable circuitry shall be provided to ensure that the charging current is 
voltage regulated and current limited. 

4.06.05 Each charger shall be rated to meet 100% UPS load plus recharge the fully 
discharged UPS battery within 8 hours. 

4.06.06 Voltage control shall be stepless smooth and continuous. Float & equalizing 
control shall have an adjustable range of ± 5%. 

For Other details as given in sub-section of Battery & Battery charger 
specification

4.07.00 Step-down transformer and voltage stabilizer

 a) A three phase to single phase transformer along with associated 
voltage stabilizer shall be furnished with the UPS system. 

 b) The transformer and stabilizer shall be sized for 100% UPS load and 
shall coordinate with the largest branch circuit protection device for 
feeder short circuit current without sacrificing voltage regulation. 

 c) The voltage stabilizer shall employ silicon solid state circuitry and shall 
maintain the specified output voltage for 0 to 100% load with 
maximum input voltage variation as indicated in the annexure.  

  d) Provision shall be kept for dead closing of static transfer switch from 
stabilizer circuit to inverter when the output of the stabilizer is zero, but 
at that time the inverters are running. 

4.08.00 A.C.  Distribution Boards 

 a) The distribution boards shall be fixed type, of modular design in 
freestanding gasketted sheet steel enclosure conforming to IP-54. 
Sheet steel thickness shall be 2 mm minimum.  
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 b) Each module shall be housed in a separate compartment complete 
with individual front access door.  Working height shall be limited to 
1800 mm from floor level. 

 c) A full height vertical cable alley shall be provided in each panel to 
facilitate module wiring.  The alley shall be liberally sized and shall 
have removable cover at the front. Removable back covers shall be 
provided at the back of the panels. 

 d) Switches shall be double pole, air break, heavy duty type, capable of 
safely making and breaking the full load current of associate circuit. 

 e) Switch handle shall have position indicator and provision of padlocking 
in ON & OFF positions.  Further it shall be interlocked with access 
door for safety. 

 f) Fuses shall be HRC, preferably link type, design to permit easy & safe 
replacement.

 Visible indication shall be provided for indication of fuse. 

4.09.00 UPS Cabinets/Enclosures 

 a) The UPS system components shall be housed in a sheet steel 
freestanding IP-42 enclosure with all access from the front.  Sheet 
steel thickness shall be 2 mm minimum. 

 b) The enclosure shall consist of vertical cabinets housing modules in 
rack type sub-assemblies, connected mechanically and electrically to 
form a rigid, self-supporting, metal enclosed structure. 

 c) The modular units shall be mounted in pull out and/or swing trays.  
Each module shall be capable of being easily removed to provide for 
the ready inspection of major solid-state devices. 

 d) Vertical wiring trough shall be provided for the entire height of the UPS 
cabinet.  Cable entry shall be from bottom only. 

 e) Adequate ventilating louvers and screens shall be provided. The top of 
the panel shall be protected by a suitable drip cover to prevent 
entrance of falling liquid and foreign material. 

 f) If the equipment supplied requires forced air cooling, the cooling 
system furnished shall meet the following requirement : 

  i) Two (2) nos. 100% cooling fans, industrial grade, shall be 
provided for each vertical panel. 

  ii)  Completely independent duplicate protection, control and 
wiring systems shall be provided for the cooling fans for 
redundancy. 

  iii) The cooling fans shall be powered from the output of the 
associated inverter.  Normally one fan will be running while the 
other is on stand-by. 
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  iv) Each cooling fan shall be equipped with an airflow switch 
having an alarm contact that closes upon failure of airflow. 

4.10.00 Alarms

 a) Solid state audio-visual annunciation system shall be provided for 
inverters, static transfer switch, battery charger. 

 b) Alarm facia shall be provided on each charger and inverter panel, 
complete with proper actuating devices, circuitry and legends.  

 c) The arrangement shall be such that on occurrence of a fault the 
corresponding window will light up and stays lighted until the fault is 
cleared and reset button pressed. 

 d) Each time a window lights up a master relay will get energized to 
provide group alarm signals for remote DDCMIS alarm system. 

 e) The requirements of indication/metering/alarms are given in the 
annexure. 

 f) Alarm contacts shall be rated 0.5 A at 220 V DC and 5A at 240 V A.C. 

  g) All indicating meter shall be digital type with in-built transducers (4-
20mA) for hooking up with DDCMIS. 

4.11.00 Lamp / Space Heaters / Receptacles 

 a) The panels shall be provided with : 

  i) Internal illumination lamp with door switch. 

  ii) Space heater with thermostat control. 

  iii) 3-pin 6A receptacle with plug. 

 b) Lamp, heater and receptacle circuits shall have individual switch fuse 
units. 

4.12.00 Wiring / Cabling 

 a) The panels shall be completely wired up.  All wiring shall be done with 
flexible, 1100V grade, fire resistance PVC insulated wires with 
stranded 2.5 Sq.mm.  copper conductors and routed through wiring 
troughs. Each wire shall be ferruled by plastic tube with indelible ink 
print at both end having terminal block No., terminal number as per 
approved wiring diagram. 

 b) Panels shall have removable gland plate for cable entry. All incoming/ 
outgoing cables shall be terminated in suitable terminal block. 

 c) Control terminal blocks shall be box-clamp type, minimum 10 Sq.mm.  
20% spare terminals shall be furnished. 

4.13.00 Nameplate
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 a) Engraved nameplates shall be provided for each panel and for each 
equipment/device mounted on it. 

 b) The material shall be anodised aluminium / lamicoid, 3 mm thick, with 
white letters on black background.  

 c) Nameplates shall be held by self-tapping screws. The size of 
nameplates shall be approximately 20 mm x 75 mm for equipment and 
40 mm x 150 mm for panels. 

 d) Nameplates for panels shall be provided both on the front and rear. 

 e) Control and meter selection switches shall have integral nameplates. 
Nameplates for all other devices shall be located below the respective 
devices. 

 f) Instruments and devices mounted on the face of the panels shall also 
be identified on the rear with the instrument/device number. The 
number may be painted on or adjacent to the instrument or device 
case.

 g) Caution notice on suitable metal plate shall be affixed at the back of 
each panel.  

4.14.00 Grounding 

 a) Normal 3-phase A.C power supply will be grounded at the source.  For 
grounding other than this, isolation transformer shall be furnished with 
the U.P.S. 

 b) The inverter D.C. input and A.C. output shall be electrically isolated 
from each other and from cabinet ground. 

 c) Panels shall have fully rated ground bus with two ground terminals, 
one at each end. 

 d) Each terminal shall comprise two-bolt drilling M10 G.I. bolts and nuts 
to receive ground connection of 50 x 6 mm G.S. flat. 

 e) Separate electronic grounding shall be provided for each UPS system. 

4.15.00 Tropical protection

 a) All equipment accessories and wiring shall have fungus protection, 
involving special treatment of insulation and metal against fungus 
insects and corrosion. 

 b) Screens of corrosion resistant material shall be furnished on all 
ventilating louvers to prevent the entrance of insects. 
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4.16.00 Painting

 Finish paint shall be as per TSGENCO practice. Refer to clause no.1.16.00 of 
Section-I, Volume V-A.  

5.00.00 TESTS

5.01.00 Shop Tests

5.01.01 Tests on Battery  

a)  Test for capacity - test for voltage during discharge  

b)  Ampere hour & watt hour efficiency test  

c) Endurance test.  

5.01.02 Tests on battery charger 

a)  Dielectric tests.  

b)  Voltage regulation check from 0 to 100% load with  10% input 
voltage variation. 

c) Ripple content measurement.  

 d)  Heat run test on current limiting value. 

5.01.03 Tests on UPS System 

 a) Type & routine test for various components. 

b) Burning test on PCBS - Assembled PCBS shall be tested at 70 C for 72 
hours in loaded condition.

 c) Rapid temperature cycling test at 70 C and 0 C for 30 minutes at each 
temperature - 5 such cycles. 

 d) Functional tests to demonstrate compliance with all specified 
requirements and published. Specifications such as frequency, 
regulation, voltage regulation, current limiting, fuse clearing capability of 
inverters, demonstration of phase and frequency control of inverter for 
synchronization with range of adjustments transfer and retransfer of 
static switches under influence of under voltage and over current, tests 
on chargers, batteries and other system component to confirm 
compliance with specification. 

6.00.00 DRAWINGS, DATA & MANUALS 

6.01.00 To be submitted with the Bid 

6.01.01 UPS panels, Battery Charger and Battery layout drawing with dimensions 

6.01.02  General Arrangement drawing of UPS panels 

250



Telangana State Power Generation Corporation Ltd EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V.V-B/S-XIV/15 
(e-PCT/TS/K/02/2014-15/V-B/SEC-XIV) 

6.01.03 Bill of Material 

6.01.04 Schematic drawing of UPS circuits 

6.01.05 Battery cell voltage characteristics and data for different discharge rates 

6.01.06 Technical leaflets on : 

 a) UPS System 

 b) Battery 

 c) Battery charger 

 d) Inverter 

 e) Static Switch 

 f) Manual bypass Switch 

6.01.07 Duty cycle diagram and battery sizing calculation in the format of relevant IS 
Standard

6.01.08 Sizing calculation of UPS system, charger main equipment, viz. SCRs, 
rectifier transformers etc 

6.01.09 Type test certificates for similar equipment. 

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

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

RATINGS & REQUIREMENTS 

1.00.00 STATIC INVERTER

1.01.00  Application : UPS System for Control system, DCS 
and other loads as required by Bidder. 

1.02.00 Type : Static IGBT PWM type 

1.03.00  Duty  :  Continuous 

1.04.00  Enclosure  :  Sheet steel, IP42 

1.05.00 Cooling : Natural convection or forced cooling 
using redundant fans.  

1.06.00 Design Ambient temperature  :  50 Deg.C  

1.07.00 Inverter capacity  :  To be decided by the Bidder 

1.08.00 Overload capacity  :  300% for 4 m secs. 
   150% for 60 secs 
   125% for 10 mins 
   110% for continuous 

1.09.00 Voltage 

 a) Inverter input, Battery output : To be decided by the Bidder 

 b) Nominal output  : 240 V, 50 Hz, 1-phase 

1.10.00 Voltage Regulation  : 

a) Steady state (0-100% load at 
all input voltages and all 
power factors) 

:  1.5% 

    
b) Transient voltage 

(On application or removal of 
100% load) 

:  10% 

    
c) Time to recover from transient 

to normal voltage 
: 50 milliseconds. 
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1.11.00 Wave form : 

a) Nominal frequency : 50 Hz 
    
b) Frequency range for all 

conditions of input supplies, 
loads & temperature occurring 
simultaneous or in any 
combination (automatically 
controlled)

:  0.05 Hz. 

    
c) Synchronisation limits (for 

maintenance of synchronism 
between inverter and standby 
A.C source) 

: 49 Hz to 51 Hz (factory set) 

    
d) Field adjustment range for (c) 

above
: 50+_ 0.05 Hz to 50+_ 2 Hz 

    
e) Total Harmonic Content : 5% maximum at rated load 
    
f) Harmonic content for any 

single harmonic 
: 3% maximum 

1.12.00 Rated output current at rated output voltage with current limit not operating 

 a) Current : 200% 

 b) Duration : 100 milliseconds. 

1.13.00 Efficiency at full load :  90% or better. 
 (Watt output/watt input) 

1.14.00 SCR derating from peak voltage  
 and peak rating : 50% 

2.00.00 STATIC SWITCH

2.01.00 Type : Solid-state, SCR 

2.02.00 Duty : Continuous 

2.03.00 Enclosure : Sheet Steel, IP42 

2.04.00 Cooling : Natural convection or forced cooling 
using redundant fans. 

2.05.00 Ambient Temperature : 50 Deg.C 

2.06.00 Capacity  

 a) Continuous : Equal to full load capacity of the inverter. 
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 b) Overload : 300% for 4 m secs. 
    150% for 60 secs 
    125% for 10 mins 
       110% for continuous 

 c) Peak : 1000% of continuous rating for 5 cycle.  

2.07.00 Normal Voltage :  240V, 50 Hz, 1-phase. 

2.08.00 Transient Voltage Tolerance         : 340V peak above the nominal line 
voltage. 

2.09.00 Transfer Time  : less than 4 m secs. 

3.00.00 MANUAL BY-PASS SWITCH/BREAKER

3.01.00  Type :  Maintained, make before break. 

3.02.00 Voltage : 600V 

3.03.00 Rated Current  : To meet the system requirement  

4.00.00 BATTERY

4.01.00 Application : UPS Battery 

4.02.00 Design Ambient Temperature  : 50 Deg.C 

4.03.00 Type : Lead Acid Plante type 

4.04.00 Nos. of Cells per Battery : To be decided by the Bidder 

4.05.00 Battery nominal voltage : To be decided by the Bidder 

4.06.00 Battery AH rating  : Bidder to compute considering 100% 
UPS load for 30 minutes followed by 
60% UPS load for 30 minutes.

4.07.00 Method of working 

  a) Float charge (Normal)   : 2.23 Volts / Cell  

 b) Boost charge : 2.30 Volts / Cell   
  (After complete discharge) 

 c) End cell voltage : 1.80 Volts 

4.08.00 Mounting : Steel Rack 

4.09.00 Connection : Cables 
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5.00.00 BATTERY CHARGER

5.01.00 Charger    : Float + Boost 

5.02.00 Type    : Solid-state, full wave, fully controlled.  

5.03.00 Duty    : Continuous 

5.04.00 Enclosure    : Sheet Steel, IP42 

5.05.00 Cooling   : Natural convection or forced cooling 
using redundant fans. 

5.06.00 Design Ambient Temperature : 50 Deg.C 

5.07.00 A.C. input : 

 a) Supply : 415V, 3-phase, 50 Hz 

 b) Voltage variation :  10%

 c) Frequency variation :  +3% to -5% 

d) Combined volt frequency  
  variation : 10% (absolute sum) 

 e) Short-circuit level : 50 KA 

 f) System earthing : Solidly grounded 

5.08.00 D.C. output : 100% UPS load plus restoring fully 
discharged battery to full charge 
condition in 8 hours. 

5.09.00 Blocking Diode, Peak inverse  
 voltage : 800 V (minimum) 

5.10.00 Performance Requirement 

 a) The output voltage of the charger shall be regulated within  1% of the set 
value for any load variation from 0 to 100% and A.C input voltage and 
frequency variation as indicated above in 4.06.00 

 b) The ripple content in charger D.C. output shall be limited to less than   1% 
with battery and less than  2% without battery. 
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6.00.00 DISTRIBUTION BOARDS

6.01.00 Type : Fixed, Modular. 

6.02.00 Enclosure : Sheet Steel, IP54 

6.03.00 Mounting : Free standing  
  (can be attended from both front &  

back) 
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ANNEXURE-B

SET OF ACCESSORIES TO BE PROVIDED 
FOR EACH BATTERY BANK 

  a) One battery log book. 

  b) Two copies of printed instruction sheet. 

  c) One no. cell testing voltmeter (3-0-3 volts) complete with leads. 

  d) One no. rubber syringe type hydrometer suitable for specific gravity 
reading.

  e) Three nos. pocket thermometer. 

  f) One no. thermometer (0 to 100 ) with specific gravity correction scale. 

  g) One set cell bridging connector. 

  h) Battery racks suitable for accommodating the cells coated with paint. 

  i) Delrin insulator (with 5% extra), rubber pad etc. for rack. 

  j) Two nos. plastic filling bottle for filling up. 

  k) One pair of spanners. 

 l) Two pairs of rubber hand gloves. 

  m) Two nos. cell lifting straps. 

  n) One set of inter cell, inter tie and inter bank connectors as required for 
complete installation. 

  o) One cell charger  for each set of battery bank (of AH capacity) 

  o) Apron. 

p) Goggles. 

q) ‘No Smoking’ Notice Board 

 NOTE: Any other accessories if required for satisfactory operation of the 
complete battery system shall also be included under the Scope of 
Contractor without any price implication. 
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ANNEXURE-C

TENTATIVE LIST OF LOADS/LOAD CENTERS:

Bidder shall provide UPS supply to the following panels/ instruments. The list is just 
indicative and not exhaustive. Exact sizing of UPS is of Bidder’s responsibility and shall be 
finalized during detail engineering. The bidder has to design/calculate the same during 
detailed engineering stage subjected to owner’s approval. 

i) Vibration Monitoring Panel 

ii) Acoustic Tube Leak detection Panel 

iii) Gravimetric Feeder Control Panel 

iv) SWAS Panel 

v) Conductivity type level transmitter for Boiler drum & HP heaters 

vi) Flame Monitoring Panel 

vii) CCTV System 

viii) Flue gas analysers 

ix) O2 Measurement systems 

x)  Stack Opacity Monitoring System 

xi) H2 Purity meter & Moisture measurement system 

xii) Stator water conductivity monitoring system 

xiii) Mass Flow transmitters 

xiv) All PLCs and control systems (non DCS) within Power House building. 

xv) Electrical/Unit Control Panels including DAVR panel

xvi) One source to all DCS Panel 

xvii) DCS network peripherals. 

xviii) Dual (one source from each separate units) Control Supply for local Electrical 
Compressor panels. 

xix) ASLD Panel, EWLI 

xx)   Bunker level monitoring system, 

xxi)  Switchyard Control Room 

xxii) CMMIS System 

UPS source in the central control room shall be extended to all network peripherals like 
TFTs, Engineering stations, switches,  Printers, ,etc.,  Master Clock Panel, LVS, PADO & 
Simulator System . 

Each UPS system  shall be connected to DDCMIS/PLC through soft as well as hard wired. 
All parameters which are transmitted from UPS  shall be shown on HMI mimics. 
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 

  









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 
 

  




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

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

 




 

 



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

 


          



 
          
          


 

 



           
      



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   
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   

   

   
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   

   

 

   

   

   

   

   

  
    
     


 

   

   

   

   

   

   

 
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  


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  


   

 

   

  

  
 


   

  
       


   

   

 





   

   

  

  

  

 
   


 

 

  

  

  

  

  
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 

  









   


    

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 









 

   

    


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 

  



 

















  
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  







 

 

 

 

 

 





 

 
 

 

 
 

 
 

 

 
 

 

 



 

 
 

 
 

 

 
 

 
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 

  





 

 
 

 

 
 

 
 

 
 

 





 

            



 

 

 

              

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

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

   

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



 

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


 

 
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 

  



   

   

   

   

   



   

   

   

   

   

   

   

 

   

   

   

   

   





           
           



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
 









 

   

    



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 
 

  


 

 

 



 

            


  
             
  
             
           
    


             

             
   
           


           


 

     


 

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

             
        


           
          
            

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 
 

  


            
          
 


  


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

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

          
        
            


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

          


    


            
         


   
         


          
         
         
          

   


276



 
 

  


 

 
      
           
          
        
         
   


       
         
       
   


 

        


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

         


 

           


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

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

           
 
          
          


 
           

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 
 

  


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

         


 

           


  


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

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

       


 

          


   
  



   


           
          
   


 

 

            
       
        

278



 
 

  


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

            


        
           


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

        
        
          

    
         


 
       
       
        


 

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

 

 

 
            


 


 
           


     


  



279



 
 

  






          
          
   

          


 

 

            
  
          


  

             
   
          





 

 

           


 


          
         
         
          


          

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 
 

  




 

          
          


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

 
         

 


 
            
          


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

 
          
 


 






 


   
    


    

  
    


   
    


    
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 
 

  


    

   

   





  

   
   


    

  



 



 

    

    

   



 



 

   



  




   

    

   
    


   



   

    


        
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 
 

  


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

    

    

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

  
      


   

   

   





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

 

            
          

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

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

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

  

         



  

       



 
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 
 

  




           


 

 
          

            


 

          
  
             
          


 





 

           

          


 

 
           








           

       
            
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 
 

  
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   

    
   
     
   


    

    

    

    

    

    
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



 

 

  

   

 











 

   







 

 

 

  

 











 

 




  

  


  


 



  

  













 






  

 




 















 

  






  

  





 

  





 


 

  


 
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



 

 

  

   

 












 



 

  




 



   

    

 


  

   

 


  
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



 

 

  

   

 






 


  















 

 





























 




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



 

 

  

   

 














   

    

   






  
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
 









 

   

    


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

   

    



















    

     













 



   

 



   































  

  

  

 






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    

     








    

    

    

    

 



  

    

 



  

 



  








  

    

    








  













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







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

















  
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    

     




























  

 



   











 



   








  













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









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



    

   

   










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

    

     


















  

    

 







 
  

    













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







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

















   



  


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

    

     













     

 







  

 



   




  

    













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


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


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 

   

    



299



 

      

300



301



     





300



     




301



     





298



     





299



     





300



 

TITLE : 
5X800 MW YADADRI TPS 

 

VOLUME - I.   

SECTION : III 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: 
REV. NO. 00  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION – III 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

301



 

TITLE : 
5X800 MW YADADRI TPS 

 

VOLUME - I.   

SECTION : III 
TECHNICAL SPECIFICATION FOR HYDROGEN 
GENERATION PLANT 

SUB-SECTION: 
REV. NO. 00  

 
 
 
 
 

SCHEDULE OF PRE-BID CLARIFICATION 
 

All clarification from the Technical Specification shall be filled  in  by  the  BIDDER  clause  by  clause  in  this  
format only. 

 
VOLUME  SECTION    CLAUSE 

NO.   
PAGE 
NO. 

SPECIFICATION 
REQUIREMENT      
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FOR 
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ON  
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COMPLIANCE CUM CONFIRMATION SCHEDULE 
 

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and 
furnishing same with the offer: 

   
1. The scope of supply, technical details, construction features, design parameters etc. shall be as per 

technical specification & there are no exclusions/ deviations with regard to same. 
 

2. QP/ test procedures shall be submitted in the event of order based on the guidelines given in the 
specification & QP enclosed therein.  
 

3. QP will be subject to BHEL/Customer approval in the event of order & customer hold points for 
inspection/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be 
witnessed as per same apart from review of various test certificates/ Inspection records etc. 
The charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall be 
included in the base price of the equipment by the bidder. 
 

4. All drawings/data – sheets etc. to be submitted during contract shall be subject to BHEL/Customer 
review/ approval. GA drawings, as submitted with offer at tender stage are for reference purpose only 
and shall be subject to approval during contract stage. 
 

5. There are no other deviations with respect to specification other than those furnished in the ‘Schedule of 
Deviations’. 
 

6. The offered materials shall be either equivalent or superior to those specified. Also for components 
where material is not specified it shall be suitable for intended duty, materials shall be subject to 
approval in the event of order. 
 

7. The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in the 
base price (If bidders reply to this is “No commissioning spares are required” and if some spares are 
actually required during commissioning same shall be supplied by bidder without any cost to BHEL). 
 

8. All sub vendors shall be subject to BHEL/CUSTOMER approval. 
 

9. Any special tools & tackles, if required, shall be in bidder’s scope. 
 

10. Performance guarantee test parameters shall stand valid till the satisfactory completion of Performance 
guarantee test and its acceptance by BHEL/Customer. 
 

11. Prices for recommended spares (if any) for three year operation shall be furnished separately and not to 
be included in the base price. 
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DECLARATIONS 
I ………………………………………………………………..………certify that all the technical data and 
information pertaining to this specification are correct and are true representation of the 
equipment/system covered by our format proposal number Dated ………………….. and there is no 
deviation to the specification.  
I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears 
above my signature. 
 
 
Bidders Company Name                                                                         ……………………… 
 
Authorized representative’s Signature                                                    ……………………… 
 
Name                                                                                                       ……………………… 
 
Bidder’s Name                                                   The bidder hereby agrees to fully comply with the  

requirements and intent of this specification for the 
price indicated. 
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SL 
NO

VOULME/ 
SECTION

PAGE 
NO.

CLAUSE 
NO.

TECHNICAL 
SPECIFICATION/ 

TENDER 
DOCUMENT

COMPLETE DESCRIPTION OF 
DEVIATION 

COST OF 
withdrawal OF 

DEVIATION

REFERENCE OF 
PRICE 

SCHEDULE ON 
WHICH COST OF 

withdrawal OF 
DEVIATION IS 
APPLICABLE

NATURE OF 
COST OF 

withdrawal OF 
DEVIATION      
(POSITIVE/ 
NEGATIVE)

13. In case nature of cost of withdrawal (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

12. Cost of withdrawal is to be given seperately for each deviation. In no event bidder should club cost of withdrawal of more than one deviation else cost of withdrawal of such 
deviations which have been clubbed together shall be considered as NIL.

REASON FOR QUOTING 
DEVIATION

SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWAL

PROJECT:-  5X800 MW YADADRI TPS

HYDROGEN GENERATION PLANT

NAME OF VENDOR:- 

TECHNICAL DEVIATIONS

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

NOTES:

1. For self manufactured items of bidder, cost of withdrawal of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

2. For directly dispatchable items, cost of withdrawal of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of 
withdrawal of deviation loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not 
mentioned in priced copy of this format submitted with Priced bid, the cost of withdrawal of deviation shall be taken as NIL.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawal of deviation" column of the schedule above along with their Techno-
commercial offer, wherever applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 

Page 1 of 1
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