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INTENT OF SPECIFICATION 
 
 
1.1 The specification is intended to cover the scope of supply and work for Mill 

Reject Handling System for 2X250 MW GHTP STAGE-II LEHRA 
MOHABBAT THERMAL POWER PLANT AT BHATINDA PUNJAB under 
the specification covers the design, engineering, manufacture, supply, 
assembly and testing at manufacturer’s works, inspection, packing, 
forwarding, delivery FOR site, and handling, storage at site (i.e. taking 
delivery of materials from carriers, transportation to site), fabrication (as 
needed), construction, erection, commissioning, trial run, PG testing including 
painting protection of all items as specified hereinafter but without excluding 
any other necessary components, which are not mentioned herein but are 
required for the completeness and; efficient, easy and reliable operation of the 
system. 
 
The supplier will provide the equipment including all necessary features, 
components, accessories, electrical and C&I accessories and appurtenances 
for efficient and reliable erection operation and maintenance whether 
mentioned in this specification or not. The equipment will consist of the 
following main components (however, not limited to the items listed in the 
tender specification). 
 
All necessary tools and tackles required for the maintenance of the proposed 
system shall also be supplied. 

 
1.2 It is not the intent to specify herein all the details of design and manufacture. 

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

 
1.3 The extent of work under the contract includes all items shown in the flow 

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

 
1.4 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 
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contradictory requirement in different sections of the specification and within a 
section itself  to the notice of  BHEL In case of any contradictory requirement, 
the more stringent requirement as per interpretation of Purchaser/Customer 
shall prevail and shall be complied by the bidder without any commercial 
implication on account of the same. Normally, in case of any contradiction in 
requirements between section-C and section-D, the requirements in Sec-C 
shall govern. 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 Purchaser/ Customer as and when brought to their 
notice either by the bidder or by purchaser/ customer themselves. However, 
such requirements shall be binding on the successful bidder without any 
commercial & delivery implication. 

 
1.5 Deviations, if any, should be very clearly brought out clause by clause in the 

enclosed schedule; otherwise, it will be presumed that the vendor's offer is 
strictly in line with NIT specification. 

 
1.6 In the event of any conflict between the requirements of two clauses of this 

specification documents or requirements of different codes and standards 
specified, the more stringent requirement as per the interpretation of the 
owner shall apply. 
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TECHNICAL SPECIFICATION 

MILL REJECT HANDLING SYSTEM 

VOLUME· II B 

5£.C110:-: B 

2 X 250 MW GHTP LEHRA MOHABBAT T.P.S REV 0 I DATE May. 10. 05 

Owner 

2. Owner's Engineer 

3. Purchaser 

4. Purchaser's Consultant 

5. Name of Project I Plant 

6. Plant Location 

7. Elevation above sea level (MSL) 

8. Nearest Rai/way Station 

9. Nearest Airport 

10. Access Road (National I State 
Highway) 

11. Ambient temperature 

a. Maximum dry bulb CC) 

b. Minimum dry bulb CC) 

C. Design ambient (0C) 

12. Design Ambient for Electrical & 
Electronic Equipment 

SHEET 

VOLUME -liB 

SECTION - B 

PROJECT INFORMATION 

1 OF 3 

Punjab State Electricity Board 

TCE Consulting Engineers, Bangalore 

Bharat Heavy Electricals Limited 
Power Sector, Project Engineering 
Management, 4'h Floor, BHEL House, Siri fort, 
New Delhi·ll 0 049 

FICHTNER Consulting Engineers (I) Pvt. Ltd. 
Ganesh Chambers, 
64 Eldams Road, 
Chennai 600018 

Fax: 044 • 2434 4579, 2434 5611 
Tel: 044·24359158 (5 lines) 

E·mail: mail@chn.1l9.t!t!JE!Lco.in 

2x250 MW GHTPS Stage-II Lehra Mohabbat 
Units #3 & #4 

Lehra Mohabbat, near Bhatinda, Punjab 

216.0 M 

Bhatinda Junction 

Amritsar / Ludhiana 

On State Highway Bhatinda to Sangrur 

46.2 

0.00 

40 

a. Reference temperature lor design of 50 
electrical equipment (0C) 

13. Relative Humidity (% RH) 
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a. MaXimum (%) 

b. Minimum (%) 

c. Design (%) 

14. Rainfall 

a. Maximum rainfall on one day (mm) 

b. Annual average rainfall (mm) 

c. Period 

15. Wind Data 

a. Basic speed (kmihr) 

b. Wind load 

c. Wind direction 

16. Seismic Data 

a. SeismiC load 

b. Seismic area 

17. Power Supply 

I. The AC system voltage with permissible 
voltage variation 

ii. The AC system frequency with 
perm issible frequency variation 

iiI. The fault level at various voltage levels 

iv. The voltage level for AC motors 

v. AG control supply voltage 

vi. The AC voltage level for lighting fixtures 
and space heaters 

vii. Main plant DDGMIS power supply 

viii. The voltage level for PLC power supply of 
mechanical auxiliary packages 

ix. The voltage level for solid controls & 
annunciation Iloeai control panel 

x. System earthing 

I SHEET 2 or 3 

100 

6 

70 

354.3 

600 

South westerly summer monsoon 

40 km/hr to North/Ea.st 

As per latest revision of IS 875187 

NiW to S/E 

As per IS 1893/2002 

Zone IV 

415 V ±10% 

50 Hz +3'%, ~5% 

50 kA for 1 sec for 415 V AC 

415 V AC 

110 V AC 

240 V AC 

240 V AC, 1~ UPS 

240 V AC UPS to be derived from 415 VAG, 
3 $ feeder. 

240 V AC & 24 V DC UPS to be derived from 
415 V AC, 3 ~ feeder. 

415 V system solidly grounded 
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TECHNICAL SPECIFICATION 
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: 
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18. Demineralised Cooling Water 

i. . Design cooling water inlet as 
temperature rC) 

ii. Maximum temperature rise allowed in 7,3 
auxiliary coolers (OK) 

iii, Maximum inlet supply pressure 01 cooling 10 
water at terminal point (kg/em") 

19, Instrument air supply pressure 

i. Maximum 
ii, Minimum 

kg/cm2(g) 
kg/cm2(g) 

8 
6 

i SHEET 

20. General nature of soil Sandy silt 

21, Ground Water Table 

3 OF 3 

Average 7m below existing ground level 

Maximum At ground level (for design purpose) 

i 
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COMPLIANCE CUM CONFIRMATION CERTIFICATE  

 
The bidder shall confirm compliance with following by signing/ stamping this compliance certificate 
(every sheet) and furnish same with the offer. 
 

a) The scope of supply, technical details, construction features, design parameters etc. shall 
be as per technical specification & there are no exclusions other than those mentioned 
under “exclusion” in section C and those resolved as per ‘Schedule of Deviations’, if 
applicable, with regard to same.   

 
b) There are no other deviations w.r.t. specifications other than those furnished in the 

‘Schedule of Deviations’. Any other deviation, stated or implied, taken elsewhere in the 
offer stands withdrawn unless specifically brought out in the ‘Schedule of Deviations’. 

 
c) Bidder shall submit QP in the event of order based on the guidelines given in the 

specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval & 
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. This shall be within the contracted price with no extra 
implications to BHEL after award of the contract. 

 
d) All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be 

considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in 
the event of order. 

 
e) The offered materials shall be either equivalent or superior to those specified in the 

specification & shall meet the specified/ intended duty requirements. In case the material 
specified in the specifications is not compatible for intended duty requirements then same 
shall be resolved by the bidder with BHEL during the pre - bid discussions, otherwise 
BHEL/ Customer’s decision shall be binding on the bidder whenever the deficiency is 
pointed out.  
 
For components where materials are not specified, same shall be suitable for intended 
duty, all materials shall be subject to approval in the event of order. 

 
f) The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same 

included in the base price itself.  
 

g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.  
 
h) Guarantee for plant /equipment shall be as per relevant clause of GCC /SCC /Other 

Commercial Terms & Conditions. 
 

i) In the event of order, all the material required for completing the job at site shall be supplied 
by the bidder within the ordered price even if the same are additional to approved billing 
break up, approved drawing or approved Bill of quantities. This clause will apply in case 
during site commissioning additional requirements emerges due to customer and/ or 
consultant’s comments. No extra claims shall be put on this account. 
 

j) Schedule of drawings submissions, comment incorporations & approval shall be as 
stipulated in the specifications. The successful bidder shall depute his design personnel to 
BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of issues and to get 
documents approved in the stipulated time. 
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k) As built drawings shall be submitted as and when required during the project execution. 
 

l)   The bidder has not tempered with this compliance cum confirmation certificate and if at any 
stage any tempering in the signed copy of this document is noticed then same shall be 
treated as breach of contract and suitable actions shall be taken against the bidder. 
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1.0  GENERAL 
 
This specification is intended to renovate the Pneumatic type Mill Reject Conveying system supplied by 
M/s United Conveyor Corporation Ltd at 2X250 MW, GHTP STAGE-II, LEHERA MOHABAT UNIT 3 & 4. 
The renovation of existing system shall cover design, engineering, manufacturing, painting, inspection & 
testing at manufacturer’s works, complete with all accessories including start up and commissioning 
spares, packing, shipment and delivery to Power Station Site, unloading, storage at site (in BHEL stores) 
for missing items and for dismantling of defective item in the existing partially supplied/ partially erected 
MRS package & replacing it with new item as per design and BHEL specification. In addition, the bidder’s 
scope shall include overhauling/ servicing erection (except already erected) and commissioning, , 
unloading, storage and handling at site, functional/ performance guarantee site testing, trial run, handing 
over to customer the complete Mill Reject Handling System for 2X250 MW, GHTP STAGE-II, LEHERA 
MOHABAT UNIT 3 & 4. The scope of supply shall fully cover the requirement of the Design Criteria and 
Technical Specification of this specification. Also, bidder to include all necessary items like control cables, 
power cable, screened control/instrumentation cables, Cable trays, accessories & cable trays, Cable 
glands and lugs and conduit etc as required for electrical and control systems to make the system 
complete in totality. Any modification required in the already supplied equipment shall be in bidder scope. 
Any civil modification required by bidder for installation shall be in the scope of bidder. Safety of nearby 
and existing equipment shall be ensured by bidder while civil modification. Any major civil modification/ 
construction required by bidder for system/ equipment installation shall not be in bidder scope, however 
bidder shall intimate the same to BHEL in advance i.e at least 3 months prior to erection/installation 
activity to ensure timely front availability.   
 
Bidders to note that originally the plant was supplied by M/s United Conveyer Corporation Ltd. The plant 
was left incomplete and abandoned. BHEL site feedback the related available material along with 
technical details is as listed in ANNEXURE-A. Bidder to note that items which needs to be erected 
/commissioned, shall be carried out by the bidder. Any additional item required for the completion of the 
package shall be in bidder’s scope. To establish the extent of work involved, bidder to mandatorily visit the 
site prior to quotation for actual assessment of the scope of supply and work. 
 
Bidder shall ensure that the additional items supplied by the bidder should be interchangeable / 
compatible (to the extent possible) with the MRS already supplied by M/s UCC and same shall be able to 
integrate / hook with the existing system. The bidder shall carry out required rectification, erection, 
commissioning and hand over the plant to customer in running condition. The plant to be commissioned in 
totality, including the control system, electrical system & mechanical system for successful run of the 
plant. 
 
The necessary drawings/documents existing plant related to MRS package enclosed in the specification 
for the bidders reference. To the extent possible, the equipment shall be supplied in line with the already 
approved data sheet to match/accommodate the equipment to be supplied by bidder in existing facilities. 
 
2.0 SCOPE OF SUPPLY 

 
The scope for MRS package shall consist below but not limited to the followings: 
 
1. Supply of items short/missing/ required as per bidder’s system design/not available at site  
2. Dismantling of defective/nonfunctioning items / existing erected Items not compatible with bidders 

design and fresh supply erection commissioning of these items.  
3. Pipe racks if required by bidder if required  
4. Supply of Power/ control/signal/instrumentation cables and associated cable trays for MRS package. 
5. Start-up and commissioning spares as required. 
6. Necessary flanges and counter flanges as applicable for interconnection. 
7. Capacity augmentation of equipment, related items and its accessories as per bidder’s design.  
8. Final paint as per attached painting schedules of MRS equipment. 
9. 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. 

10. Any minor civil work ie chipping, pinning & grouting 
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11. All auxiliary steel structures (U-clamps, nuts, bolts, channels etc.) for fixing/supporting the pipe on 
trestles. 

12. Replacement of components, which have exhausted their life.  
13. Replacement of components for which spare parts will not be available in future. 
14. Repair of parts, which could be retained service without compromising reliability and safety. 
15. Change of components that are needed to adhere to prescribed environmental standards.  
16. Necessary modifications in the system to run the unit at rated capacity  

 
Note: Bidder to note that break down of associated items (for MRS package only) during dismantling or 
during servicing, shall be replaced by bidder without any price implications. Hence bidder shall make a 
compulsory visit to site prior to quotation so that extent of work and assessing physical condition of 
material available at site and work may be correctly estimated.   
 
 
3.0       SCOPE OF SERVICE 

 
  The bidder’s scope also includes following services for scope under this specification:  
 

1) Site visit for assessment of balance/fresh supply and erection and commissioning. 
2) Erection and commissioning of all the items to make system complete, unloading, storage and 

handling at site. 
3) If required Structural modification of existing item (to be carried out at site itself), 

overhauling/servicing (inside plant or outside plant) of items shall be in bidders scope. Bidder 
shall stand guarantee for his supplied or serviced items for the period specified as per commercial 
terms & condition. 

4) In site transportation. 
5) Arrangement of all instruments and facilities to carry out trial run/commissioning and 

Demonstration test/Performance guarantee test. 
6) All personnel required during trial run, commissioning and Demonstration Test. 
7) Statutory approval from concern agencies as required. 

  
 

4.0   CIVIL SCOPE 
 

Any minor civil work i.e. chipping, pinning, fixing of steel inserts/EPs, plates, bolts, nuts, sleeves and all 
other embedding components & grouting is in bidder scope. Any major civil modification/ construction 
required by bidder for system/ equipment installation including pit and trench modification (if required) 
shall not be in bidder scope, however bidder shall intimate the same to BHEL in advance i.e at least 3 
months prior to erection/installation activity to ensure timely front availability.   

 
 

5.0 FUNCTIONAL TEST REQUIREMENTS AS FOLLOWS 

a) Continuous effective discharge and conveying at the rated capacity of the mill rejects without 
spillage or blockage in the system Conveying rate. 

b) Particulate emission rate from bag filters less than 50 mg/nm3 of air shall be 
demonstrated at site 

 
 

               6.0      EXCLUSIONS 
 

a) Service water (3 M3/Hr SW is available per unit at 2 Kg/cm2 in mill bay), Instrument air (0.8 
NM3/Min IA is available per unit at 5-7 Kg/cm2(g)), ECW (8 m3/hr ECW is available at 6 
Kg/cm2 pressure) up to the terminal point. 

b) Drinking water and service water. 
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             7.0       DRAWING/DOCUEMNTS REQUIREMENT (FOR MECHANICAL/ELECTRICAL/C&I/ETC) 
 

After award of LOI, following drawing/documents shall be submitted by the bidder for BHEL/Customer 
approval. However, any additional drawing/document if found necessary for completion of the 
engineering, the same shall be submitted by bidder without any commercial implication. 
 
a) Detailed Equipment & piping layout 
b) GA and data sheets of items to be supplied 
c) Civil & Mechanical modification drgs  
d) Detailed installation drawings for all instruments and instrumentation schedule. 
e) Details Data sheet for instrument etc. 

 
 
 
8.0 DRAWING/DOCUEMNTS REQUIRED ALONG WITH THE BID . 
 

 Deviation/clarification, if any, in the BHEL format only. 
 Price Schedule duly filled. 

 
NOTE-1: - Any item/work either supply of equipment or erection material which have not been 
specifically mentioned in but are necessary to complete the woks for trouble free and efficient operation 
of the plant shall be deemed to be included within the scope of this specification. The bidder without 
any extra charge shall provide the same. 
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ANNEXURE A 
 

BHEL SITE FEED BACK DETAILS MENTIONED BELOW, RELATED TO MATERIAL AVAILIBILITY. THIS IS 
BASED ON VISUAL INSPECTION. ACTUAL AVAILIBILITY OF MATERIAL AND FUNCTIONAL CONDITION 
OF ITEMS/EQUIPMENT IS TO BE ASCERTAINED BY BIDDER DURING SITE VISIT PRIOR TO QUOTATION.  
THIS FEEDBACK IS FURNISHED FOR BIDDERS REFERENCE AND NOT FOR ESTIMATION. BIDDER 
SHALL QUOTE AS PER HIS ESTIMATION OF EXTENT OF WORK INVOLVED FOR RENOVATION OF MILL 
REJECT HANDLING SYSTEM. DURING CONTRAT STAGE BHEL REPORT SHALL NOT BE REFERRED BY 
BIDDER FOR AVAILIBILITY OF MATERIAL OR ANY SCOPE/QUANTITY VARIATION. 
 
Sr. 
No 

Description Quantity 
available/
erected at 

site 

Remarks 

1 Pyrite Hopper 
Discharge Chute 

12 After visual inspection these seem to be OK. 

2 Pyrite Hopper  12 Hopper body condition for all the mills seems to be ok. Same can be 
restored after painting. 12 number of pyrite hopper are erected at 
site. The hoppers were seen from outside. The reusability of the 
same cannot be commented upon visual inspection from outside. 

3 Air Receiver  2 On visual inspection two nos of air receivers seems to be ok. 
Pressure switch and auto drain traps are in place however working 
condition cannot be ascertained. 
 

4 Vent Filter 1 Vent filter is erected. Visual inspection from outside was done. Re-
usability cannot be commented upon from visual inspection. 
 

5 Pressure Relief 
Valve at Silo 

1 Sector gate, Pressure relief valve and bunker body is erected. 

6 Depac Vessel  6 Nos. were 
Visible 
6 Nos. were 
Covered 
under coal 

Depac Vessel of Mill 3-C, Mill 3-A, Mill-4 E, Mill-4D, Mill 4C, Mill 4-B 
were covered under coal so the status of these 6 valves can't be 
confirmed whereas the other 6 Depac vessels were visible. The 
working condition or the vessel can be re-used cannot be 
commented upon by only visual inspection from outside. 
 

7 Lateral for Pyrite 
Conveying 
Vessel 

6 Vessel bends and laterals of unit 3 are dismantled by customer and 
physically seem to be OK. For unit 4 trench are covered hence 
physical inspection could not be done. As per visual inspection 
bends and conveying pipe lines seem to be OK. 
 
As per this report: The six pieces mentioned here are lying alongside 
the mills. For the rest the status cannot be ascertained as the pits 
are covered with plates. 

8 125 NB ACI 
Bend for Mill 
Reject 
Conveying Line 

48  
Some of the bends are inside the pit which is covered with plates. 
So the status cannot be determined. The 48 bends traced are 
erected in 125 NB overhead conveying line to bunker.  

9 125 NB ACI 
bend for lateral 
for mill reject 
conveying Line 

6 The six pieces mentioned here are lying alongside the mills. For the 
rest the status cannot be ascertained as the pits are covered with 
plates.  
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  MILL REJECT HANDLING SYSTEM. 
2X250 MW, GHTP STAGE-II, LEHERA MOHABAT UNIT 3 & 4 

10 Coupling for mill 
reject conveying 
line 

48 
Couplings 
pairs 

1 coupling constitutes one pair. One pair consists of two parts each 
part consists of two Semicircular pieces. 

11 Structural and 
plate for Mill 
Reject Bunker 

1 Bunker Mill Reject Bunker is erected along with its structure and plates 
(Liner was not visible from outside so the status of Liner cannot be 
commented upon) 

12 Conveying Air 
Compressor 

2 Both Compressors are erected in Compressor Room whereas the 
working condition of the same cannot be commented upon by visual 
inspection. 

13 Sector Gate at 
Mill Reject Bin 

1 It is Cylinder operated. Function condition of sector valve is not 
known. 

14 Expansion Joint 12 Erected  

15 200 NB Cylinder 
operated Knife 
Gate Valve 

12 12Nos. Erected whereas working condition of the cylinder operated 
knife gate valve cannot be commented upon by visual inspection. 

16 200 NB Knife 
Gate Valve With 
Limit Switch 
(For oversize 
discharge chute) 

12 Limit Switch Missing - in all the valves 
Spindle Missing- 1 
Handle Missing -  1 
Whether the valves can be re-used cannot be commented upon by 
visual inspection of the erected valves.  

17 200 NB Knife 
Gate Valve With 
Limit Switch 
(For By pass 
chute) 

11  Limit Switch Missing - in all the valves 
Spindle + Handle Missing- 1 
Handle Missing -  2 
Only Knife Gate Present -7 
Complete Valve Missing - 1 
Spindle + Handle + Knife Gate Missing- 1 
Whether the valves can be re-used cannot be commented upon by 
visual inspection of the erected valves. 

18 200 NB Manual 
Knife Gate 
Valve 

12 Only Knife Gate Present - 2 
Spindle Missing - 1 
Handle Missing - 1 
Spindle + Handle Missing - 6 
Complete Valve Missing - 1 
Knife + Handle + Spindle Missing - 1 
Whether the valves can be re-used cannot be commented upon by 
visual inspection of the erected valves. 

19 MS lines for 125 
NB, 100 NB, 80 
NB, 65 NB, 50 
NB, 25NB 

Erected The lines of different sizes are erected. 

20 GI lines for 25 
NB and 15 NB  

Erected The lines of 15 NB and 25 NB sizes are erected but the exact 
quantity of erection is not known. 

21 Monorail Hoist 
for Mill Reject 
Bin 

1  Monorail Hoist is erected at Bunker top.  

22 100 NB Gate 
Valve 

2 Valves are erected.  One at Each Air Receiver Outlet 

23 80 NB Gate 
valve 

2 Valves are erected. One at Each compressor outlet for Conveying 
Air 

24 65 NB Gate 
Valve 

2 Valves are erected. One at Each Air Receiver Intlet 

25 25 NB Gate 
Valve  

2 Valves are erected. One each at Instrument air station for each unit  

26 15 NB Gate 
Valve  

12 Valves are erected. One each at water station for quenching line of 
every Pyrite Hopper 
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  MILL REJECT HANDLING SYSTEM. 
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27 80 NB Butterfly 
Valve (Cylinder 
Operated) 

12 Valves are erected. One each at Air station for every Mill.  
 

28 65 NB Butterfly 
Valve (Cylinder 
Operated) 

12 Valves are erected. One each  at Air station for every Mill 

29 65 NB Check 
Valve 

  Cannot be traced as the pits were covered with Checkered plates 

30 50 NB Check 
Valve 

  Cannot be traced as the pits were covered with Checkered plates 

31 Control Valves 24 There are in total 24 Valves of MIL make 25 NB erected at 
conveying air station(2 at each station for 12 mills).  

32 40 NB Globe 
Valve 

2 One each at cooling water inlet for two compressors 

33 15 NB Globe 
Valve 

24 2 each at every water station for quenching. There is separate water 
satation for each mill.   

34 25 NB Ball 
Valve 

2 One each at Instrument air station for each unit  

35 15 NB Ball 
Valve 

24 One each at instument air line to 12 Junction Box. One each at final 
bend to target box for 12 conveying lines. 

36 Motors 2  Motors were erected in the compressor room but the working 
condition of the same cannot be commented upon by visual 
inspection. 

 
PLC system comprising of PLC panel, Mimic Panel, UPS panels seems to be ok on visual inspection. Battery 
bank consisting 30 nos of batteries needs replacement. 
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TITLE 

TECHNICAL SPECIFICATION 

MILL REJECT HANDLING SYSTEM 

2 X 250 MW GHTP LEHRA MOHABBAT T,P. 

SPECIFICATION '10. PE·TS-226-160-AOOl 
----I 

VOLU;\1E lIB 

SEC 

REV 0 

TECHNIQAL DATA SHEET 

1. Type of mill reject system 

2. Capacity of pneumatic system 

3. Nos. of Transport air compressors 

4. No. of mills working and stand by 
. at 109% BMCR with worst coal firipg 

5. Capacity of mill reject silo 

6. Dust loading condition of outlet air 

7. Max. size of rejects to be handled 

8. No. of denseveyor envisaged 

9. Material of construction 
a) Denseveyor 

b) Dome valve/inlet valve 

10. Quantity of material to be conveyed 
per hour by each densenveyor 
(at worst coal tIring per mill) 

11. Capacity of denseveyor envisaged 

12. Material to be conveyed 

13. Density ofmatcrial 

14. Capacity for each mill rejects 
silo /bunker 

15. Any cooling envisaged for dome inlet 
valve 

16. Pipe size 

17. Air supply pressure 

Pneumatic system 

500 Kg/Hr./mill 

2 x 100% compressors (Non lubricating 
reciprocattng; water cooled, cylinder 
balanced opposed]. 

6 (5 wo~king and 1 stand by)/unit," . 

16. Hours storage capacity ~or both .. >:' .. 
units (Minimum ao MTJ. . 

50 mg/;'>IM3 

50 rrun (5% of to1:.o1.1 reject generated) 

6Nos./unit 

Mild steel 15-2062, Gr. A/ 
IS: 2825 permitted Material Of 
Construction 
Dome body- CI FG 260 
Dome Alloy CI 225 BHN 

500 kg 

To suit the conveying rate. 

Coal mill reject(Temp. upto 200 0 C) 

1600kg/m3 for volumetrie calculation 
2400 Kg/m3 for structural design 

:\;1in 80 Metric Tonnes (Common for 
both units) 

As required by system. 

To suit the conveying rate and partial 
size. 

As required by system. 
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TITLE 

TECHNICAL SPECIFICATION 

MILL REJECT HA;~DLING SYSTEM 

~<::JFJC\TION NO. PE-TS-22B-JBO-AOOI 

VOl-LlVlE II B 

SECTION C 

2 X 250 MW GHTP LEHRA MOHABBAT T.P.~\-. _..lREV04'"-L __ ,"-o ___ ..LI..LD'.!'A"T..LE:,---,1",O<:J-M=a,,,-,, .. ,,,O£5 __ 

I SHEET 5 OF 5 
18. Outlet of mill/inlet of pyrite hopper Pneumatic operated plate valve. 

19. Material of pipeline and its thickness MS ERW to IS:1239 Heavy grade/IS3589 
(6.35 mm thick) 

20. Siztng grides 

21. Emergency discharge chute 

22. Bends/fittings/laterals 

23. Type of jotnt in pipeline 

24. Control system'PLC bascd ."iith 
hot standby 

25. Reject outlet spout element 

26. T;l'pe of mills 

27. Mill arrangement 

28. Mill reject btmker / silo outlet 

29. Compressor design eondition 

30. Velocities 

a) Reject conveying velocity 

b) Air Velocities 

'. 

Yes 

Yes 

Alloy CI to min 400 BHN 

Flanged 

Yes 

2.254m 

·XRP883 

< 

Rear mill arrangement with 
6 mills in each unit. 

' .. 

Pneumatic operated sector gate 

45°C & 75% RH 

3.5 to 6 mls 

Vo iocity in m/se.c 

Pipe size 
below 50 

Pipe size of 
I1lm to 150 

Pipe 
200 

Size of 
mm & 

'. ~ : 

• 
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REV. NO.  0.0 DATE:  
Page
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 TITLE: 
TECHNICAL SPECIFICATIONS FOR SITE VISIT, 

SUPPLY OF MISSING ITEMS AND ERRECTION & 
COMMISSIONING OF PARTIALLY ERRECTED 

  MILL REJECT HANDLING SYSTEM. 
2X250 MW, GHTP STAGE-II, LEHERA MOHABAT UNIT 3 & 4 

ANNEXURE-III 
DRAWING/DOCUMENT DISTRIBUTION SCHEDULE 

Sl.�No.� � Soft�copy� Hard�Copy� CD�
1� First� Submission� to�

BHEL�
1� copy� (in� .pdf�
through�wrench)�

Not�required� Not�required�

2� Subsequent� re�
submission�to�BHEL�

1� copy� (in� .pdf�
through�wrench)�

Not�required� Not�required�

3� First� Submission� to�
customer�

1� copy� (in� .pdf�
through�wrench)�

5�copies� Not�required�

4� Subsequent� re�
submission� to�
customer�

1� copy� (in� .pdf�
through�wrench)�

Not�required� Not�required�

5� After� approval� by�
customer�

Not�required� 6� copies� for� formal�
approval� by� stamping� &�
distribution�

Not�required�

6� As�built� drawing,� O&M�
Manual� &� distribution�
drawings�

1� copy� (in� .pdf�
through�wrench)�

As� required,� exact�
quantity� to� be� informed�
later�

As� required,�
exact� quantity� to�
be�informed�later�

Note:���AutoCAD�copy�of�equipment�layout,�cable�trench/tray/routing�layout�&�foundation�drawings�
as�well�as�cable�schedule�in�MS�EXCEL�format�shall�be�submitted�along�with�soft�copy�in�.pdf�format.�

Bidder�to�note�that�the�successful�bidder,�during�detail�engineering,�will�submit�the�drg/doc�through�
web�based�Document�Management�System�in�addition�to�hard�copies�to�be�submitted.�Bidder�would�
be�provided�access�to�the�DMS�for�drg/doc�approval�and�adequate�training�for�the�same.�Detailed�
methodology�would�be�finalized�during�the�kick�off�meeting.�Bidder�to�ensure�following�at�their�end�
1.Internet�explorer�version�–�Minimum�Internet�Explorer�7�
2.�Internet�speed�–�2�mbps�(Minimum�preferred)�
Pop�ups�from�our�external�DMS�IP�(124.124.36.198)�should�not�be�blocked�
Vendor’s�Internal�proxy�setting�should�not�block�DMS�application’s�link��
http://124.124.36.198/wrenchwebaccess/login.aspx)”�
DMS�user�manuals�to�be�used�by�BHEL�PEM�vendors�for�uploading,�viewing,�revising,�commenting�and�tracking�
documents�on�PEM’s�DMS�have�been�uploaded�on�PEM�internet�website�(www.bhelpem.com�)�under�the�
Vendor�session.�For�quick�access�bidder�may�refer�the�link�ttp://bhelpem.com/DMSManuals/DMSManuals.html�
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TITLE 

, TECHNICAL SPECIFICATION 

MILLL REJ~,,' ,~c'UNG SYSTE,;cl 

2 X 250 MW GHTP LEHR.~,MO!lAE',IJAT T.['.S 

VOLUME-II B 

SECTION-C 

PAINTING SCHEDULE 
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TITLE 

PAINTING SCHEDULE 

LEHR!\ :\IIOHABA T TPS (2X250 MW) 
S1'AGEII 

: DOCUMENT NO, PE-DC-g26-100·A999 r-----------

REV,NO, o DATE 1910312005 

: SHEET 

1.0 GENERAL PAINTING REQUIREMENTS 

1.1 Painting of equipment shall be carried out as per the specifications 
indicated below and attached annexures and shall conform to the relevant 
IS specification! international standards for the material and workmanship. 

1.2 The following 
painting job: 

IS:5 

IS:1303 

IS:2379 

IS:1477 

IS:2524 

IS:2395 

IS:2338 

IS:6278 

IS:3140 

IS:158 

IS:2074 

IS;104 

IS: 2932 

Indian Standards may be referred to for carrying out the 

Colours for ready mixed paints and enamels 

Glossary of terms relating to paints 

Colour code for identification of piplines 

Code of practice for painting of ferrous metals in 
buildings' (Parts I & II), '. 

Code of practice for painting of non·ferrous metals 
in buildings (Parts I & II) 

Code of practice for painting of concrete, masonry 
and plaster surfaces (Parts I & II) 

Code of practice for finishing of wood and wood 
based materials (Parts I & II) 

Code of practice for white washing and colour 
Washing 

Code of practice for painting asbestos cement 
building products 

Ready mixed paint, brushing, bituminous. black, 
leadfree, acid, alkali, water and heat resisting 

Ready mixed paint, air drying, red Oxide Zinc Chrome, 
priming 

Ready mixed paint, brushing, Zinc Chrome, priming 

Enamel, synthetic, exterior (a) undercoating (b) 
Finishing 
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TITLE 

PAINTING SCHEDULE 

LEHRA MOHABA T TPS (2X2S0 MW) 
STAGE II 

REV.NO. o DATE 1910312005 

I ______ L-________________ ...LISHEET 2 OF 3 

1.3 Preparation of Surfaces 

All surfaces to be painted shall be thoroughly cleaned of all grease, oil, 
loose mill scale , dust , rust and any other foreign matter. Mechanical 
cleaning by power tool and scrapping with steel wire brushes shall be 
adopted to clear the surfaces. However, in certain locations where power 
tool cleaning cannot be carried out sand scrapping may be permitted with 
steel wire brushes and lor abrasive paper. Cleaning with solvents shall be 
resorted to only In such areas where other methods specified above have 
not achieved the desired results. Cleaning with solvents shall be adopted 
only after written approval of the OWNERIOWNER RES PRESENTATIVE. 
The sheet steel of electrical and instrumentation panels shall be pre-treated 
through chemical cleaning (7 tank) process of rinsing, degreasing, rinsing, 
derusting, rinsing, phosphating arid rinsing. However, in case mechanical 
cleaning is also required the Contractor shall carry out the same to get a 
smooth finish. 

1.4 Primer Paint 

After the surface is prepared one coat of Zinc Phospliate primer conforming 
. to IS 2074 shall be applied. After this first coat is dried up completely, 
second coat of primer shall be applied. Primer shall be applied by brushing, 
spray, roller as per manufacture recommendation to ensure a continuous 
film. The dry film thickness of each coat shall be minimum 30 microns. 
Insulated surfaces will have only primer coating and no finish painting. 

1 .5 Finish Paint 

Synthetic enamel paint conforming to IS 2932 shall be used for finish coats. 
The colour /shade shall be as approved by the OWNER. After cleaning the 
dust on the dried up primer, first coat of synthetic enamel shall be applied. 
After this first coat dries up hard, the surface is wet scrubbed cutting down 
to a smooth finish and ensuring that at no place the first coat is completely 
removed, After allowing the water to get evaporated completely, the second 
finish coat of synthetic enamel paint shall be applied. 

1.6 Painting and Corrosion Protection for Pipes & Fittings 

1.6,1 All uninsulated piping systems, hangers and supports shall have ;wo coats 
of red oxide Zinc Chromate primer (conforming to IS 2074) with minimum 
dry film thickness (OFT) of 25 microns for each coat and finish paint using 
synthetic enamel paint to give a finish coat of 20 microns for each coat. 
Shades shall be as per IS 5 or as indicated by PURCHASER/OWNER. 
Service of the pipeline designations shall be painted on all pipes at visible 
locations. 

1.6.2 Before application of paint, Contractor shall clean the pipes of all mill scale, 
dirt dust, soot grease, rust etc., 
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TITLE 

PAINTING SCHEDULE 

LEHRA MOHABA TTPS (2X250 lI<IW) 
STAGE II 

'DOCUMENT NO, PE,DC-226·100-A999 

, REV. NO, o DATE 19/0312005 

SHEET 3 OF 3 

1.6.S All pipe lines, piping components shall be adequately protected against 
corrosion during manufacture, fabrication, shipment and storage by 
appropriate protective paint. 

1.6.4 Shop fabricated equipmentlitems shall be dispatched with final paint. 
Necessary touch up shall be done at site. Site fabricated equipment'items 
shall be dispatched with primer painting only and final painting shall be 
applied at site. 

1.7 Painting and Corrosion Protection for Valves & Specialties 

1.8 

1.9 

Two coats of primer of thickness min. SO microns for each coat shall be 
applied to all steel and cast iron exposed surfaces as required to prevent 
corrosion belore dispatch. The use of grease or oil, other than light grade 
mineral oil, for corrosion protection is prohibited, Bores of all vales shall be 
covered immediately after testing, draining and drying with suitable plastic 
end covers to 'avoid Ingress 01 10 reign materials. 

Suggested Colour Codes for Painting 

Suggested colour codes shall be furnished by the successful- bidder after 
award of contract. Colour codes for piping shall be as per IS 2379 with 
necessary modifications. Where band colour is specified for piping, same 
shall be provided at 30 metre intervals on long uninterrupted lines and also 
adjacent to valves and junctions. 

Approved Paint Makes 

i) Asian Paints (I) Ltd. 
ii) Berger Paints India Ltd 
iii) Goodlass Nerolac 
iv) Jenson & Nicholson (I) Ltd 
v) CDC carboline (I) Ltd. 

vi) Shalimar Paints Ltd. 
vii) Addison Paints Ltd. 
viii) Grand Polycoat 
ix) Bombay Paints 

2.0 PAINTING SCHEDULES 

2.1 Painting schedules lor various systems! items are furnished as per 
enclosed Annexures-I and II . Vendors of different packages/ items will 
fumish detailed painting schedule for customer approval during detail 
engineering as per this guide specification. 
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Paint 
Reference 
Scheme 

LP 
Piping/slruct 
urals! 
Vessels, etc. 
(Temp. apto 
90') 

Elect./ 
Control 
Panels, etc. 

1- do-

! 

I 

TITLE 

PAINTING SCHEDULE 

LEHRA MOHABAT TPS (2X250 MW) 
STAGE II 

DOCUMENT NO PE·DC-226·10Q·A999 

I. ! 
REV.NO, O' DATE 19/03/2005 

SHEET 1 of 2 

Synthetic 
enamel 
(alkyd 
med,) as 

i : pef i 

2 

Annexure-I 

I 
i 

20-25 190-
per coat 120 

I IS:293~2_-ri ~- -+-~-+_-1 

50 per: 
coat 

Heat ! 2 
resistant 
AI-paint 

Polyamide 
cured 
Epoxy 
finish coat 

2 

20 per 
coat 

'25 35 
per coat 

80 

I 
I 1;5. • 

170 
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i\otes: 
1. 

2. 
3. 

4. 
5. 

6. 
7. 

TITLE 

PAINTING SCHEDULE 

LEHRA MOH.4..BA T TPS (2X250 MW) 
STAGE II 

DOCUMENT NO. PE·DC·226·100·A999 

REV.NO. a DATE 19/0312005 

• SHEET 2 of ? 

Surface preparation shown is as per Swedish Standards SIS 05·5900. Degreasing will be as 
per Standard SSPC~SPI. 
Incase of insulated surfaces, only primer coats shall be applied. 
G?l.lISS items with pipmg and G.I. pipes will not be painted. However these items carrying 
under Fire Fighting System shall be painted Fire Red as per TAC guidelines. Further SS/GI 
piping shall be given necessary colour banding for identification as per colour scheme. 

All instruments shall be painted as per manufacturer standard practice. 
All structural steel items shall be painted at site. Piping shall go with primer coating & finish 
paint shaH be applied at site. Equipment shall be finish painted at shop. 
Method of painting application shall b~' as per paint manufacmrer's recommendatioll. 
Based on above painting schedule, detailed painting schedule will be prepared by respective 
package supplier and these be submitted to PSEB for their approval. 
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I SELF MFG ITEMS
1 Pyrite Hopper I Self manufacturer
2 Blow Tank I Self manufacturer
3 Bunker Discharge Gate (Sector Gate) II Self manufacturer
4 Pressure Relief Valve II Self manufacturer
5 Local Control Panel with accessories II Self manufacturer Pneumatic
6 Mill Reject Conveying fittings/Bends II Self manufacturer
7 Swing Valve(Pneumatic operated) I Self manufacturer

II
A
1 Terminal Box II BHEL/Customer Approved Fabricators INDIA

II PARKARE DELHI
II UNITTED ENGG WORKS NASIK
II INTEGRATED ENGINEERS PUNE
II TEMASME VESELLEX NOIDA
II DIAMOND FABRICATIONS PUNE
III SPIRAX MARSHAL MUMBAI
III GREAVES COTTON MUMBAI
III TRIDENT COIMBOITORE
III LEADER JULLANDHAR
III BANKIM HOWRAH
III H SARKAR HOWRAH
III KBL KONDHAPURI
III AV VALVES AGRA Upto 300 NB
III LEADER JULLANDHAR
III BOMBAY METALS & ALLOYS (GG) MUMBAI
III SANT VALVES JULLANDHAR
II FOURESS MUMBAI
II VASS CHENNAI
II ORBINOX COIMBATORE
III Weir BDK HUBLI
III FLOW CHEM KALOL
III PRECISION ENGG MUMBAI
III LEADER JULLANDHAR
III LEADER JULLANDHAR

III KAYSTONE(TYCO FLOW CONTROL) HALOL

2x250 MW LEHARA MOHABBAT TPS - MILL REJECT HANDLING SYSTEM

DRAIN TRAP

Gate, Globe, Check valves/ NRV - C.I 
up to 600NB PN16

7

QAP/ 
INSP.CAT.

Safety Relief Valve8

Air Receiver2

3

Ball Valves

Gate, Globe, Check valves/ NRV  - G.M5

SUB VENDOR LIST
Scope of supply/manufacturer Place

Remarks by 
BHEL

ITEM/SERVICE

Knife Gate/Plate Valve (H/W Operated & Cylinder Optd)

Sl. No

6

4

BOUGHT OUT ITEMS
MECHANICAL

Page 1 of 6
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III BHEL TRICHY
III SPIRAX MARSHAL AGRA
II JINDAL GHAZIABAD UPTO 350 NB
II SURYA ROSHINI BAHADURGARH
II SAIL ROURKELA
II WELLSPUN ANJAR
II INDUS GB NAGAR UPTO 300 NB
II TISCO JAMSHEDPUR UPTO 150 NB

II MAHARASHTRA SEAMLESS MAHARASHTRA
200NB TO 
400NB IS 3589

II METALLIC BELLOWS CHENNAI
II SUR INDUSTRIES KOLKATA
II LONESTAR CHENNAI

11 Rupture Disc II BS & B SAFETY SYSTEM CHANNAI
II HERCULES (INDEF) MUMBAI
II TRACTEL FARIDABAD

II
LIFTING EQUIPMENTS & 
ACESSORIES DELHI

I KIRLOSKAR PNEUMATIC PUNE
I INGERSOLL RAND AHMEDABAD
II KSB PUMP PUNE
II MATHER & PLATT PUNE
II B & C CHENNAI
II SAM COIMBOITORE
II KIRLOSKER PUNE
II FLOWMORE GHAZIABAD
II WORTHINGTON GHAZIABAD
III SCHRADDER MUMBAI
III NUCON HYDERABAD
III ROTEX MUMBAI
III VAAS CHENNAI

16 GRATING III INDIANA PUNE
17 Tools & Trackles III BRANDED

III SAIL
III JSW STEEL LTD.
III TISCO
III ESSAR STEEL
III IISCO
III LLOYDE STEEL INDUSTRIES LTD.
III JINDAL STEEL & POWER LTD.
III RINL VIZAG
II ORIENT FANS (ACCO) KOLKATA

Conveying Air Compressor (Reciprocating Type)

14

M.S G.I / ERW PIPES

10

12

9

15

13

18

Metallic Expansion Bellow(Metallic)

Steel Plate/ Structure/ Section/ SS liner

Sump Pump (Water Service)

Pneumatic Actuator/Cylinder(Metallic)

Chain Pulley Block (1 Ton)
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II THERMAX PUNE
II FLAKT MUMBAI
II BATLIBOI DELHI

B
I MARATHON KOLKATA
I SIEMENS MUMBAI

NGEF BANGLORE
Upto 15kw, refer 

Note:3

I KEC BANGALORE/HUBLI

HUBLI upto 
90kw, refer 
Note:3

I CGL AHMED NAGAR Refer Note:3

I ABB FARIDABAD/BANGLORE

FARIDABAD 
upto 55kw, 
BANGALORE 
above 55 kw & 
upto 200kw, 
refer Note:3

I BBL MUMBAI
Upto 160kw, 
refer Note:3

III SHAVONORGAN MUMBAI
III PLACKA CHENNAI

II EIP ENVIRO LEVEL CONTROL NOIDA For RF type only

II NIVO CONTROL INDORE
For capacitance 
type only

III E&H GERMANY/AURANGABAD

II FLOW STAR FARIDABAD For RF type only
III IIC MUMBAI
III PECON AHEMDABAD
III PROCON CHENNAI

III NUCON HYDERABAD
For Nucon 
cylinder only

III JEFFERSON ARGENTINA
III HARION GERMANY/AURANGABAD
III ASCO(I) CHANNAI

III SCHRADER DUNCAN LTD. MUMBAI

For Schrader 
Duncan Cylinder 
only.

III AVCON CONTROLS MUMBAI

19 Bag Filter

Solenoid Valves

ELECTRICAL & INSTRUMENTATION

Annunciator

Level Probes(RF)/Capacitance type

Motor (LT)

3

5

Air Filter/Lubricator/Regulator

1

2

4

Refer Note:3
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III ROTEX  AUTOMATION BARODA/VV NAGAR

II SWITZER CHENNAI
Except 900 
series

II TRAFAG RANIPETH

II
GAUGE BOURDON (FOR PRESSURE 
SWITCH) PANVEL

Not for temp 
switch

II ASHCROFT GANDHINAGAR
II ASHCROFT USA/GERMANY
III GAUGE BOURDON PANVEL
III MANOMETER INDIA MUMBAI
III AUXITROL UK
III BUNDENBURG UK
III GOA THERMOSTATIC GOA
III GUCK INDIA MUMBAI
III WIKA PUNE
III SWITZER(DP INDICATOR) CHENNAI
III AN  INSTRUMENTS KOLKATA
III H GURU (SI) BANGALORE
III AN  INSTRUMENTS KOLKATA
III WIKA PUNE
III GIC MUMBAI/GOA
III BUDENBURG UK
III GOA THERMOSTATIC GOA
III H GURU (SI) BANGALORE
III WAREE MUMBAI
III ASCO CHENNAI
III MANIK CHENNAI
III BILLET (3D) VALSAD
III DOWELLS MUMBAI
III COMETT NASIK
III JAIBALAJI CHANNAI
III SIEMENS MUMBAI

12 Junction Boxes & Earthing Material ROD, FLAT etc.

III Customer/BHEL APPROVED VENDOR main contractor 
approved 
sources with 
galvanizin at 
Customer 
accepted 
source.

II DELTON CABLES BANGLORE
II PARAMOUNT CABLES FARIDABAD
II POLYCAB DAMAN

Temperature Gauge

Cable Lug

Pressure Gauge & DP Gauge

9

11

INSTRUMENT CABLE

Limit Switch

7

10

Pulse Jet Valves

8

Pressure Switch ,DP Switch/ Temp.Switch6
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II UNIVERSAL CABLES SATNA
II NICCO KOLKATTA
II CORDS BHIWADI
II INCAB PUNE
II MJ ENGG DELHI/BHIWADI
II JAMUNA METALS DELHI/SONEPAT
II INDUSRIAL PERFORATION KOLKATA
II INAR PROFILES ANAKAPLLI
II INDIANA MUMBAI
II TECHNO CHANDIGARH
III COMMET MUMBAI
III SUNIL & CO KOLKATA
III ARUN ENGG. KOLKATA
III QUALITY PRECISION KOLKATA

CONTROL DEVICES KOLKATA

PYROTECH UDAIPUR
C&S NOIDA/HARIDWAR
INDUS CONTROL AND APPLIANCE MUMBAI
POSITRONICS BARODA
SWITCHING CIRCUITS KOLKATA
JACKSON GR. NOIDA
JOLLY ENGG. KOLKATA

18 FRP JUNCTION BOXES III Customer/BHEL APPROVED VENDOR INDIA
III SBEM PVT. LTD. PUNE
III PUNE CONTROL PUNE
III LEVCON KOLKATA
III SIGMA MUMBAI
III DK INSTRUMENTS KOLKATA

Siemens Mumbai
Rockwell Automation(Allen Bradley) Sahibabad
GE Fanuc Karnataka
L & T Ltd. Mumbai 
Schneider Electric Bangalore 
Honeywell New Delhi
ABB Bangalore 

20 PLC System

I

Local Panel/LPBS

II

LOCALPANEL 
CAT I & LPBS 

CAT III

LEGENDS

LEVEL INDICATOR/GAUGE

17

Cable Gland

16

14

19

Cable Tray

15
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1.  QP/INSPN CATEGORY :
CAT-I : For these items the Quality Plans are approved by Customer and the final acceptance will be on physical inspection witness by Customer.
CAT-II : For these items the Quality Plans approved by Customer. However no physical inspection shall be done by Customer. The final acceptance by 
Customer shall be on the basis review of documents as per approved  QP.
CAT-III : For these items Main Supplier approves the Quality Plans. The final acceptance by Customer shall be on the basis certificate of confonnance by the 
main supplier
UNIT/WORKS : Place of manufacturing Place of Main Supplier of multi units/works.

NOTE·1
For steel following modalities to be adopted (Rev.-01)
a) Steel plate, structural steel and section shall be procured from main producers like SAIL/TISCO/ISSCO/RINL/JINDAL/ESSAR/ISPAT/LLOYD'S STEE;/JSW.
b) Material will be delivered directly from manufacturer's plant/stock yardl godown to Customer project site.
c) Correction of material with MTC will be done by Main Contractor before delivery and Correlated MTC along with delivery challan will be Customer-RIO for 
issuance of MDCC.
NOTE-2
It that the same Quality Plans as approved for main equipment and identified in the vendor list shall be applicable for the type of control measure i.e. make 
test/check the procurement of mandatory spares. However, for those spares which are not covered in the approved QP, main supplier shall furnish Certificate of 
Conformance (COC) along with guarantee and interchangeability certificate duly signed by the main contractor. However, in both cases, the Interchangeability 
certificate shall be generated by the main item manufacturer, for which the spares are made.
NOTE-3
A) LESS THAN 30 KW:-
Acceptance of Motor less than 30 KW is based on COC of the manufacturer & the contractor confirming as follows:
it is here confirmed that the above mentioned motor/motors was /were manufacture taking care of Customer specific requirements regarding ambient temp., 
voltage & frequency variation, hot starts, pull out torque, starting KVA/KW, temp. rise , distance between centre of stud & gland plate, space heater and tested in 
accordance with approved drawing/data sheet
B) 30 KS AND ABOVE & upto 50KW:-
Acceptance of Motor rating between 30 KW &50 KW is based on Customer review of Routine Test inspection report as per IS 325 witnessed by main contractor 
along with COC of the manufacturer & the contractor confirming as follows: It is hereby confirmed that the above mentioned motor /motors was/were 
manufactured taking care of Customer specific requirements regarding ambient temp., voltage & frequency variation, hot starts, pull out torque, starting 
KVA/KW, temp. rise , distance between centre of stud & gland plate, space heater and tested in accordance with approved drawing/data sheet
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Mfgr:- 

Sl. 
No.

Components / 
Operations

Characteristics Checked Category Type/Method  of 
Check

Quantum 
of Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1 Materials
CRCA Sheet Visual Major Visual 100% Appr. Drg / IS: 513 Appr. Drg / IS: 

513
IR - P - -

Chem. & Physical. Major Chem.& Physical. 100% Do Do TC √ V V V

Thickness Major Measurement 100% App. Drawing App. Drawing IR/TC √ V V V
2 Bought outs 

Verification of type, 
size & Make of FLV 
unit, PG, PS, SV

Visual Major Visual 100% Appr. Drawing / Data 
Sheet

Approved 
Drawing / Data 
Sheet 

IR/TC √ V V V

3 Painting
Pre Treatment 7 tank 
process

Physical Major DFT / Shade / 
Finish

100% Appr. Painting 
Schedule

Appr. Painting 
Schedule

IR/TC √ V V V

4 Final Inspection
Visual Major Visual 100% Appr. Drawing / Data 

Sheet 
Appr. Drawing / 
Data Sheet 

IR/TC √ P W V

Dimension Major Measurement 100% Appr. Drawing / Data 
Sheet 

Appr. Drawing / 
Data Sheet 

IR/TC √ P W V

Check for  Pneumatic 
Circuit

Major Visual 100% Appr. Drawing / Data 
Sheet 

Appr. Drawing / 
Data Sheet 

IR/TC √ P W V

Check for Wiring / 
Mountings / Terminations

Major Visual / Continuity 100% Appr. Drawing / Data 
Sheet 

Appr. Drawing / 
Data Sheet 

IR/TC √ P W V

Functional Check for 
Solenoid Valve

Major Functional 100% Appr. Drawing / Data 
Sheet 

Appr. Drawing / 
Data Sheet 

IR/TC √ P W V

5 QA Documents Review Major verification 100% - - -

Contractor

Document. No.: 

 P->Perform, V-> Verification, W-> WitnessSIGNATURES

Manufacturer / Sub 
Vendor

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or 
their nominated agency & N ->CLIENT

For Client Use:- LEGENDS:-
Records identified by  shall be essentially included in QA
documentation. TC-Test Certificate , IR - Insp. Report

Name & Signature of Approving Authority with Seal

Works:-
LOI Nos:- 

10

QAP No.
Client :-

Agency for 
Checking

9

Format of 
Records

Contractor :- M/s BHEL

Project:-
Package :- Mill Rejects System

Consultant :- 

Item :-Local Panels
S/Contactor : Manufacturing Quality Plan
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Mfgr:-

Sl. 
No.

Components / 
Operations

Characteristics 
Checked

Category Type/Method  of 
Check

Quantum 
of Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1
1.1 Dimensions Measurement 100% - - P - -

Surface Defects Visual 100% - - P - -
Physical Check TS & Elongation 1/Heat MTC  P/V V V
Chemical Check Chemical Comp. 1/Heat MTC  P/V V V

1.2 Spray Nozzle Surface Defects Visual 100% - - P - -
Chemical Check Chemical Comp. 1/Lot MTC  P/V V V
Dimensions Measurement 100% IR  P V V

2
2.1 WPS  /   PQR  /  

WPQ
Procedure / 
Qualification

100% ASME sec - IX ASME sec - IX WPS / PQR  P/V V V

Welding Defects DPT on Root run 100% ASTM E-165 ASTM E-165 IR  P/V V V
DPT on Final run 10% ASTM E-165 ASTM E-165 IR  P/V V V

2.2 Fabrication Fit up, Marking, 
Cutting, Grinding 

Minor Visual, 
Measurement

100% Mfr's Standard Mfr's Standard - - P - -

3
3.1 Final Assly Completeness & 

Dimension
Major Visual 100% App. Drg. / Data sheet App. Drg. / Data 

sheet
IR  P/V W* V * -> Witness10% 

3.2 Painting Finish / DFT Major Visual, 
Measurement

100% App. Painting 
Schedule

App. Painting 
Schedule

IR - P/V W - Painting shall be Heat 
Resistance

4
4.1 TC & IR Completeness Major Verification & 

approval
100% App. Quality Plan App. Quality Plan  P/V V V

Contractor

Final Inspection

QA Documentation

In - Process Insp.

Mfr's Drg. /     IS 
Standard

Major Welders to be 
approved by BHEL 

Welders & Welding

Plates for Body Major App. Drg. / Data Sheet 
/ IS Standard

App. Drg. / Data 
Sheet / IS 
Standard

Mfr's Drg. /     IS 
Standard

Major

Raw Materials

Document No.:-  

 P->Perform, V-> Verification, W-> WitnessSIGNATURES

Manufacturer / Sub 
Vendor

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or 
their nominated agency & N -> Client  

For Client Use:- LEGENDS:-
Records identified by  shall be essentially included in QA
documentation. TC-Test Certificate , IR - Insp. Report

Name & Signature of Approving Authority with Seal

LOI Nos

10

Client :- 

QAP No.

Agency for 
Checking

9

Format of 
Records

Contractor :- M/s BHEL

Project:
Package :- Mill Rejects System

Item :- Pyrite Hopper
S/Contactor : Manufacturing Quality Plan

Works:-
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Mfgr:- 

Sl. 
No.

Components / 
Operations

Characteristics 
Checked

Category Type/Method  of 
Check

Quantum of 
Check

Reference 
Documents

Acceptance Norms Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1
1.1 Dimensions Measurement 100% - - P - -

Surface Defects Visual 100% - - P - -
Physical Check TS & Elongation 1/Heat TC  P/V V V
Chemical Check Chemical Comp. 1/Heat TC  P/V V V

1.2 Physical Check TS & Elongation 1/Heat TC  P/V V V
Chemical Check Chemical Comp. 1/Heat TC  P/V V V
UT  If Dia > 50 mm Internal defect 100% IR  P/V V V

1.3 Cylinder / Actuator Visual / 
Specification

Major Visual 100% do do Mfr's TC  V V V

2
2.1 WPS  /   PQR  /  

WPQ
Major Procedure / 

Qualification
100% ASME sec - IX ASME sec - IX WPS / PQR  P/V V V

Welding Defects Major DPT on Root run 100% ASTM E-165 ASTM E-165 IR  P/V V V
Major DPT on Final run 10% ASTM E-165 ASTM E-165 IR  P/V V V

3
3.1 Final Assly Completeness & 

Dimension
Major Visual 100% App. Drg. / Data 

sheet
App. Drg. / Data sheet IR  P/V V V

3.2 Operation with job / 
shop actuator

Opening & Closing 
of Gate

Major Visual 100% Proper Working Smooth Operation IR  P/V V V

3.3 Painting Finish / DFT Major Visual, 
Measurement

100% App. Painting 
Schedule

App. Painting 
Schedule

IR  P/V V - Painting before disp.

4
4.1 TC & IR Completeness Major Verification & 

approval
100% App. Quality Plan App. Quality Plan  P/V V V

Contractor

Welders to be approved 
by BHEL / CLIENT

Welders & Welding

doMajorShaft do

Plates for Body Major App. Drg. / Data 
Sheet / IS Standard

App. Drg. / Data 
Sheet / IS Standard

Final Inspection

QA Documentation

In - Process Insp.

Raw Materials

Document No.:- 

 P->Perform, V-> Verification, W-> WitnessSIGNATURES

Manufacturer / Sub 
Vendor

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or 
their nominated agency & N-> CLIENT

For Client Use:- LEGENDS:-
Records identified by  shall be essentially included in QA
documentation.TC -Test Certificate,IR - Insp. Report

Name & Signature of Approving Authority with Seal

Works:-
LOI Nos:-  

10

QAP No. :-
Client :- 

Agency for 
Checking

9

Format of 
Records

Contractor :- M/s BHEL

Project:-
Package :- Mill Rejects System

Consultant :-  

Item :- Bunker Sector Gate
S/Contactor :-. Manufacturing Quality Plan
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Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum of 
Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C U

1 Materials
-> Rupture Disc 

Material
Physical & 
Chemical 
Properties

Major Chemical 
Analysis,  
YTS & UTS

1 per Heat ASTM  A240         
Type - 304      /     
Appved Data 
Sheet / Drg.

ASTM  A240         
Type - 304      /      
Appved Data 
Sheet

MTC  V V V

2 Final Inspection
-> Dimension Measurement Major Mesurement 100% App. Drawing App. Drawing IR  P V V
-> Burst Test of 

Rupture Disc
Functional Major Burst Test @ 

200 Degree 
Centigrade

1 per lot 
offered

Approved 
drawing / 
Datasheet

Min 0.4 bar (g) @ 
200 degree C        
Max 0.6 bar (g) 
@ 200 degree C / 
App. Data Sheet   

IR / Burst 
Test 

Certificate

 P V V

ContractorManufacturer / Sub 
Vendor

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or 
their nominated agency & N -> CLIENT

SIGNATURES  P->Perform, V-> Verification, W-> Witness

Project:-
Package :- Mill Rejects System

Consultant :- 

LOI Nos:- 

Contractor :- M/s BHEL

Client :- 

S/Contactor :- Manufacturing Quality Plan
Item :- Rupture Disc

Manufacturer :- QAP No. :-

Note :- In case of any difference in parameters specified in Drawing / Data Sheet & QAP, Value specified in Drg / Data Sheet shall be Final

Format of 
Records

Agency for 
Checking

9 10

LEGENDS:- For Client Use:- Document No.:- 
Records identified by  shall be essentially included in QA
documentation. TC- Test Certificate, IR - Insp. Report

Name & Signature of Approving Authority with Seal
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Sl. 
No.

Components / 
Operations

Characteristics Classificati
on

Type of Check Quantum 
of Check

Reference 
Documents

Acceptance Norms Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1 Materials
-> Load Chain Mech. Properties 

Breaking Load Test, 
Proof Load test

Major Review of Mfr's 
Test Certificate

1 per Lot IS:6216 /Appr. Drg / 
Appr. Data sheet

IS:6216 /Appr. Drg / Appr. 
Data sheet

MTC  P/V V V

-> Load Sheave Mech. Properties 
Chemical Composition

Major Lab Analysis 1 per Heat IS:1865 /Appr. Drg /  
Data   sheet

IS:1865 /Appr. Drg /  Data  
sheet

MTC  P/V V V

-> Gear & Pinion Chemical Composition Major Lab Analysis 1 per Heat IS:4432/Appr. Drg /  
Data   sheet

IS:4432/Appr. Drg /  Data   
sheet

MTC  P/V V V

-> Hook Mech. Properties 
Chemical Composition

Major Lab Analysis 1 per Heat IS:8610 / IS:1875 
/Appr. Drg / Data 
sheet

IS:8610 / IS:1875 /Appr. 
Drg / Data sheet

MTC  P/V V V

2 In Process
-> Hook Proof Load Test Major Load Test      100% IS:8610 /Appr. Drg / 

Appr. Data sheet
IS:8610 /Appr. Drg / Appr. 
Data sheet

MTC / IR  P V V

DPT after  Load Test Major DPT 100% ASTM  E-165 ASTM  E-165 / No Defects  IR  P V V

3

-> Assembly Operation Check Major Visual 100% IR  P V V

Functional Test Major Visual 100% IR  P V V
Load Test & Over Load 
Test

Major Load Test 100% IR  P V V

Overall Dimensions Major Measurement 100% IR  P V V
Visual (After Load Test) Major Visual 100% IS 3832 IS 3832        IR    P V    V

Contractor

Smooth Operation / 
IS 3832  Appr. Drg / 
App. Data Sheet

Smooth Operation / IS 
3832  Appr. Drg / App. 
Data Sheet

Consultant :- 

LOI Nos:- 

Contractor :- M/s BHEL
Format of 
Records

Agency for 
Checking

Final Inspection

Manufacturer :- QAP No. :-

9 10

S/Contactor :- Manufacturing Quality Plan
Item:- CHAIN PULLY BLOCK Project:- 

Client :- 
Package :- Mill Rejects System

Note :- In case of any difference in parameters specified in Drawing / Data Sheet & QAP, Value specified in Drg / Data Sheet shall be Final

LEGENDS:- For Client Use:- Document No.:- 
Records identified by  shall be essentially included in QA
documentation. TC- Test Certificate, IR - Insp. Report

Name & Signature of Approving Authority with Seal

Manufacturer / Sub 
Vendor

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or their 
nominated agency & N -> CLIENT

SIGNATURES  P->Perform, V-> Verification, W-> Witness
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Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum 
of Check

Reference 
Documents

Acceptance Norms Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1 Materials
1.1 Manifold Body / 

Casings                  
(MS Plate / Sheet 
/ Pipe)

Chemical  &  
Physical

Major Chemical  &  
Mechanical

1 per Lot App. Drawing / Data 
Sheet / IS:2062  Gr. 
A / IS:1079 Gr. 0 /  
IS: 1239 Class Med.

App. Drawing / 
Data Sheet / 
IS:2062  Gr. A / 
IS:1079 Gr. 0 / IS : 
1239 Class Med.

MTC √ V V V

1.2 Bag Cages   
(Inserts)

Chemical  &  
Physical

Major Chemical  &  
Mechanical

1 per Lot App. Drawing / data 
sheet / IS:7887  Gr.8 
/ IS:1079 Gr. 0 

App. Drawing / data 
sheet / IS:7887  
Gr.8 / IS:1079 Gr. 0 

MTC √ V V V

1.3 Solenoid Valves Functional Major Operational 100% Approved Drawing / 
Appr. Data Sheet

Approved Drawing / 
Appr. Data Sheet

MTC √ P V V

1.4 Sequence 
Controller

Functional Major Operational 100% Approved Drawing / 
Appr. Data Sheet

Approved Drawing / 
Appr. Data Sheet

MTC √ P V V

1.5 Filter Bags (Make 
:- Charminar / 
Supreme)

Physical Major Visual / 
Measurement

100% Approved Drawing / 
Appr. Data Sheet

Approved Drawing / 
Appr. Data Sheet

MTC √ P V V

2 In Process
2.1 Manifold Dimensional & 

Visual
Minor Dimensional & 

Visual
100% As per Mfr's Drg. As per Mfr's Drg. IR √ P V V

2.2 Welding Major DPT  on Final 
Weld

100% ASTM  E-165 No Defect IR √ P V** V

2.3 Hydro Test for 
30 Minutes

Major Leakage 100% Appr. Data sheet No Leakage IR √ P V** V

Project:- 
Package :- Mill Rejects System

Consultant :- 
Format of 
Records

Agency for 
Checking

9 10

Client :- LOI Nos:- 

Contractor :- M/s BHEL

S/Contactor :- Manufacturing Quality Plan
Item :- Bag Filter (Without Enclosure)

Manufacturer :- QAP No. :-

** -> DPT & Hydro -
Test of Manifold to be 
witnessed by M/s 
MBPL

Document No.:-
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Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum 
of Check

Reference 
Documents

Acceptance Norms Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

Format of 
Records

Agency for 
Checking

9 10

3 Final Inspection
3.1 Assembly Dimensional Major Measurement 100% Appr. Drawing Appr. Drawing IR √ P V V

$-> Pneumatic 
Test at 1.1 times 
W/Pressure

Pne. test $of 
Manifold in 
Assly. 

Major Leakage by 
soap solution

100% Appr. Data Sheet No Leakage IR √ P V V

Functional Test 
of Pulsing 
System

Major Pulse Sequence 100% Appr. Data sheet / 
Testing Procedure

Appr. Data sheet / 
Testing Procedure

IR √ P V V

4 Painting Measurement & 
Visual

Major DFT / Finish 100% Appr. Painting 
Schedule

Appr. Painting 
Schedule

IR √ P - -

1->
2
.
T

2->

Contractor

Note :- In case of any difference in parameters specified in Drawing / Data Sheet & QAP, Value specified in Drg / Data Sheet shall be Final

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or their 
nominated agency & N -> CLIENT

T E S T I N G          P R O C E D U R E         T O           B A G     F I L T E R 

Pressure Drop across 
Filter Bags & 
Emission Level at 
Filter outlet shall be 
checked at Site

Functional test through compressed air , Sequential pulsing through valves and sequential controller on No - Load Condition to be conducted.
The Soenoid valve shall be connected to the sequential timer and suitable electric supply shall be provided. Air header to be connected to supply of compressed air. The Timer is 
set and Sequential operation of Solenoid operated valve is observed.

Document No.:- For Client Use:- 

Manufacturer / Sub 
Vendor

SIGNATURES

LEGENDS:-
Records identified by  shall be essentially included in QA
documentation. TC- Test Certificate, IR - Insp. Report

Name & Signature of Approving Authority with Seal P->Perform, V-> Verification, W-> Witness
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Manufacturer :-

Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum 
of Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

Physical Major Visual 100% IR - P V V
Dimensional Major Measurement 100% IR √ P V V
Mechanical 
Properties

Major Tensile, elon- 
gation, Bend or 

Flattening

IS: 4711 IR / TC √ P / 
V

V V

Chemical Major Chemical 
Analysis

1 per heat TC √ P / 
V

V V

Hydro Test Major Pressure 
Testing

100% IR / TC √ P V V

2 Galvanising (For 
GI Pipes

Uniformity & mass 
of Zinc Coating, 
Adhesion test, Free 
bore test

Major As per IS:4736 As per 
IS:4736

As per IS:4736 / 
Approved Data 
Sheet

As per IS:4736 / 
Approved Data 
Sheet

IR √ P V V # one sample for 
each size

3 Identification Verification of  
Batch No. / Mfg 
stamp / Heat No.

Major Visual 100% Mfgr Practise / 
IS 1239 / IS 
3589

Mfgr Practise / 
IS 1239 / IS 
3589

IR √ P V V

4 Review of QA 
Documents 

------------------ ---------------- ---------------- ------------ As per QAP As per QAP ------------ √ V V V

NOTES :-

ContractorManufacturer / Sub 
Vendor

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or 
their nominated agency & N -> CLIENT

SIGNATURES  P->Perform, V-> Verification, W-> Witness

Project:- 
Package :- Mill Rejects System

Consultant :- 

LOI Nos:- 

Contractor :- M/s BHEL

Item :- MS GI ERW Pipes (IS:1239/IS3589) 

Document No.:- 
Records identified by  shall be essentially included in QA
documentation. TC- Test Certificate, IR - Insp. Report

Name & Signature of Approving Authority with Seal

LEGENDS:- For Client Use:- 

* -> Random 5%   
of offered lot 
irrespective of 
size

For GI Pipes, Galvanising Check as per relevant standard shall be done.
For SAIL Pipes verification of reports for the tests mentioned in Sl. No. 1 & 2 by BHEL & KPCL.

Note :- In case of any difference in parameters specified in Drawing / Data Sheet & QAP, Value specified in Drg / Data Sheet shall be Final

QAP No. :-
Client :- 

All material shall be as per approved data sheet  in case of ambiguity in QAP, material as data sheet shall be final.

9

IS:1239 / 
IS:3589 / 
Approved Data 
Sheet

Agency for 
Checking

1 Final Inspection 
of Finished Pipes

IS:1239 / 
IS:3589 / 
Approved Data 
Sheet

S/Contactor :- Manufacturing Quality Plan

10

Format of 
Records

Page 5 of 9
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Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum of 
Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1
1.1 Body Chemical & 

Mechanical
Major Foundary TC 1 per Heat Relevent IS / 

Appr. Drg / 
Data Sheet

Relevent IS / 
Appr. Drg / Data 
Sheet

TC  P/V V V

1.2 Gate do Major Lab Analysis 1 per lot do do Mill / Lab 
TC

 P/V V V

1.3 Stem (For Manual 
Valve)

do Major Lab Analysis 1 per batch do do do  P/V V V

1.4 Pneumatic Cylinder 
(For Pneu. Valve)

Visual & 
Functional

Major Mfr's TC 
Review

100% Smooth 
Operation

Smooth 
Operation

Mfr's TC  P/V V V

2
2.1 Body, Gate Dimensional Major Measurement 100% Mfr's Drawing In-Process Insp. 

Record
- P V V # -> Test Pressure as 

per Data Sheet
2.2 Body Shell Test Leak Tightness Major Hydro Static 

Test #
100% Approved Drg / 

Data Sheet
No Leakage IR  P V V

3 Final Inspection
3.1 Assembled Valve Dimension Major Measurement 100% Approved Drg / 

Data Sheet
Approved Drg / 
Data Sheet

IR  P W V

3.2 do Function Major Operation 100% Smooth 
Opertaion

Smooth 
Opertaion

IR  P W V

3.3 do Seat Leakage Major Hydro Static 
Test #

100% Approved Drg / 
Data Sheet

Approved Drg / 
Data Sheet

IR  P W V

Contractor

Raw Material / Bought Out's

In - Process Inspection

BHEL  to Witness 10 
% of Quantity.

Format of 
Records

Manufacturer / Sub 
Vendor

SIGNATURES  P->Perform, V-> Verification, W-> Witness

Note :- In case of any difference in parameters specified in Drawing / Data Sheet & QAP, Value specified in Drg / Data Sheet shall be Final

Agency for 
Checking

9 10

LEGENDS:- For Client Use:- Document No.:-  
Records identified by  shall be essentially included in QA
documentation. TC- Test Certificate, IR - Insp. Report

Name & Signature of Approving Authority with Seal

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or 
their nominated agency & N -> CLIENT

S/Contactor :- Manufacturing Quality Plan
Item :- Knife Gate Valve [Manual / Pneumatic]

Manufacturer :- QAP No. :
Project:-
Package :- Mill Rejects System

Consultant :-  

LOI Nos:-  

Contractor :- M/s BHEL

Client :- 
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Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum of 
Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1

1.1 Casing Chemical, 
Mechanical, 
Hardness,  
Surface Defect

Major Chem. Comp. 
Mechanical 
Hardness 
Visual

1 per Heat    
1 per Heat    
1 Per Heat    

100 %

Relevent IS / Appr. 
Drg / Data Sheet

Relevent IS / 
Appr. Drg / Data 
Sheet

TC  P/V V V

1.2 Impeller do Major do do do do do  P/V V V

1.3 Shaft Chemical, 
Mechanical,   
Surface Defect

Major Chem. Comp. 
Mechanical 
Visual &  UT if 
Dia >50 mm

1 per Heat    
1 per Heat    

100 %

Relevent IS / Appr. 
Drg / Data Sheet / 
ASTM E 388 for UT

Relevent IS / 
Appr. Drg  / 
Data Sheet / 
ASTM E 388

do  P/V V V

1.4 Shaft Sleeve Chemical 
Hardness

Major Chem. Comp.  
Hardness 

do do do do  P/V V V

2

2.1 Casing Soundness of 
Casting / 
Leakage

Major Hydro Static 
Test 

100% Appr drg. / Data 
Sheet / IS 5120

No Leakage IR  P V V Hyd. Test at 200% of 
pump rated head or 
150% of Shut off 
head which ever is 
higher for 30 min.

2.2 Impeller Residual 
unbalance

Major Dyanamic / 
Static Balancing

100% Approved Drg / 
Data Sheet / ISO 
1940 Gr. 6.3

ISO 1940            
Gr. 6.3

IR  P V V

Raw Material / Bought Out's

In - Process Inspection

Format of 
Records

Agency for 
Checking

9 10

S/Contactor :- Manufacturing Quality Plan
Item :- Sump Pump

Manufacturer :- QAP No. :-
Project:-
Package :- Mill Rejects System

Consultant :-  .

LOI Nos:-  

Contractor :- M/s BHEL

Client - 

Page 7 of 9

Page 43 of 112



Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum of 
Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

Format of 
Records

Agency for 
Checking

9 10

3 Final Inspection
3.3 Performance Test 

with Calibrated 
Test Lab Motor

Q Vs Head, 
Power & 
Efficiency, 
Noise & 
Vibration

Major Measurement & 
Curves

100% Approved Drg / 
Data Sheet / HIS

Approved Drg / 
Data Sheet / 
HIS

IR  P V V Noise - 85 db max. & 
Vibration - 50 microns 
max.

3.2 Pump strip test in 
case of doubt due 
to abnormal sound

Undue Wear Major Visual / Strip 
Test

100% Mfr's Standard No Undue Wear IR  P V V

3.3 Painting Visual & 
Measurement

Major Visual & 
Measurement

100% As per approved 
Painting Schedule

As per 
approved 
Painting 

IR  P - -

ContractorManufacturer / Sub 
Vendor

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or their 
nominated agency & N -> CLIENT

SIGNATURES
Note :- In case of any difference in parameters specified in Drawing / Data Sheet & QAP, Value specified in Drg / Data Sheet shall be Final

LEGENDS:- For Client Use:- Document No.:-  
Records identified by  shall be essentially included in QA
documentation. TC- Test Certificate, IR - Insp. Report

Name & Signature of Approving Authority with Seal P->Perform, V-> Verification, W-> Witness
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Sl. 
No.

Components / 
Operations

Characteristics Classification Type of Check Quantum of 
Check

Reference 
Documents

Acceptance 
Norms

Remarks

1 2 3 4 5 6 7 8 11
TYPE D M C N

1
1.1 Bellows  physical & 

Chemical
Major Lab Analysis 1 per Heat AS204 TP304/ 

Approved Drg.
AS204 TP304/ 
Approved Drg.

MTC  V V V

1.2 Fianges/ End Pipe  physical & 
Chemical

Major Lab Analysis 1 per lot IS 2062 / 
Approved Drg.

IS 2062 / 
Approved Drg.

MTC  V V V

2
2.1 Bellows & Pipe       

** For Bellows
Dimension    
Soundness     Of 
Weld of                
L-Seam

Major                  
major

Measurement  
DPT **(Before & 
After Forming)

100%       
100%

Approved Drg.  
ASTM E- 165

Approved Drg.  
No Cracks/ 
Linear Indication

IR        
IR

 P   
P

V    
V

V    
V

3 Final Inspection
3.1 Assembly DP Test of Fillet 

Weld of Bellows 
to Pipe & Pipe to 
Fiange

Major visual 100% ASTM E-165 No Crack / 
Linear Inication

IR  P V V    

3.2 Testing Dimensions 
pressure              

Major                  
Critical

Measurement  
Hydraulic 

100%      
100%

Approved Drg  
EJMA D.3.2.1/   
Data sheet

Approved Drg  
EJMA D.3.2.1/    
Approved Drg.

IR        
IR




P   
P

V   V V
V

Spring Rate 
Test (Axial )

Critical Stiffness Test 100% EJMA  / Data 
Sheet

EJMA / Data 
Sheet

IR  P V V

Deflection Critical Deflection  Test 100% EJMA  / Data 
Sheet

EJMA/Data 
Sheet

IR  p V V

3.30 Painting Visual/ 
Measurement

Major DFT 100% Approved 
Painting 
Schedule

Approved 
Painting 
Schedule

IR  p _ _

Contractor

Project:-
Package :- Mill Rejects System

Consultant :- ) 

LOI Nos:- -

Contractor :- M/s BHEL

Client :- 

S/Contactor :- Manufacturing Quality Plan
Item :-EXPANSION BELLOW

Manufacturer :- QAP No. :-

Note :- In case of any difference in parameters specified in Drawing / Data Sheet & QAP, Value specified in Drg / Data Sheet shall be Final

Agency for 
Checking

9 10

LEGENDS:- For Client Use:- Document No.:- 
Records identified by  shall be essentially included in QA
documentation. TC- Test Certificate, IR - Insp. Report

Name & Signature of Approving Authority with Seal

M-> Manufacturer/Sub Contractor, C-> Contractor (BHEL) or 
their nominated agency & N -> CLIENT

Raw Material 

In - Process Inspection

Format of 
Records

Manufacturer / Sub 
Vendor

SIGNATURES  P->Perform, V-> Verification, W-> Witness
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TITLE SPECJF[CA1TON NO. PE-TS-226-160-AOOI 

TECHNICAL SPECIFICATION 

MILLL REJECT HANDLING SYSTEM 

VOLU~1E- n B 

SECTION D 

2 X 250 MW GHTP LEHRA MOHABBAT T.P.S f-'RE=.V'-----'-o ___ -'-I..;;.D:..:;AT=E--'-"AP;.;..L...;.1;:...8,_05'----+ 

SHEET OF 

VOLUME-lIB 

SECTION-D 

STANDARD TECHNICAL REQUIREMENTS 

MILL REJECT BUNKER AND ACCESSORIES 
TRANSPORrER VESSEL 
CONEVYING .AIR COMPRESSOR 
ELECTRICAL SPECIFICATION 
CONfROL & INSTRUMENTATION 

L _________ ~ ___________ ... __ ~ _____ .. , .. ~ ... ____ ~ _____ .. _ 
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II~ -
TITLE 

TECHNICAL SPECIFICATION 

MILL REJECT BUNKER AND 

I ,qPf''''WICKI'ION NO, PF>TS·226, ISO-AOOI 

VOLUME II B 
~------------------------------

SECTION U 

'[' - ACCESSORIES r--'RE"'.<.>'VL--....:O"'----.l.i ""D,£A"T""Ec::-""1,""1",-AOlP,,f.:;-O,,,,5L-_ 

2 X 250 MW G:HTP LEHRA MQHABBATTPP SHEET 1 OF 3 
'.~------~============~==~==~~~~~~~~----------~ 

i 

1 

, 

, 

/, 

1,0 GENERAL 

I, I This specification covers the PURCHASER'S general requirement of deSign, 
manufacture, fabrication, assembly, inspection, testing and delivery to site or rotll 
reject bunker and accessories specified, 

2,0 CODES AND STANDARDS 

2.1 The design, material, consTIuction, manufacture, inspeetion, testing and 
performanee of the mill reject bunker shall eomply with all statutory regulations 
and all safety codes eurrently applicable in the locality where the equipment will be 
instaJled, 

2.2 The material of construetion and other works of the mill reject bunker shall in 
general conform to the foll0Vi.1ng standards! codes but will be subject to any 
modification and requirements as 3peclfied in data sheet A of Section-D, 

1) Structural steel : 

2J Rolled Steel Beams, Channels and 

Angle Seetions : 

3) Seheme of Symbols for Welding 

4) Covered Electmdes for Metal Arc 

Welding of Structural Steel 

5) Code of practice for use of Metal Arc 

Welding for general Construction in 

Mild Steel 

6) Code of practice for inspection of Welds : 

7) Code of practice for use of structural 

steel in general building construction : 

8) Dimension tt)r steel plate, sheet and 

Strip for structural and general 

Engineering purposes, 

9) Recommendation for metal arc welding : 

IS-2062 

IS·808 

15-813 

IS-814 

15:816 

15-822 

15·800 

IS-1730 

15-9575 

2,3 Where the above standards are in conllict with the stipulations of this specification. 
the specification supersedes them, In case of any further conllict in this matter, 
the deCision ofthe ENGINEER shall be final binding, 

3.0 DESIGN REQUIREMENT 

3, I The coal rotll reject bunker shall have a capacIty as specified in data sheet-A and 
shall be fabricated of rotld steel plate with adequate stiffeners welded on. The 
bunker shall be supported on the concrete foundation provided by the purchaser. 
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TITLE 

TECHNICAL SPECIFICATION 

MILL REJECT BUNKER AND f-

I S_P-,"Ez.h' C",I",Y",lC",:AuTI..c

0

",' _N_N_O_'_P_E_. T-,-s_._2_2_6_.1_6_0_.A_O_O_1_ ... -J VOLUME II B 

SECTION D 

ACCESSORIES :~RJi""'-;V"-_-"O,-_-:---,I-'D""A"'T!.!E,,-;.,,,1'-'1c::.AQPl2Jrc:: .. ,,,,05,,--_ 

___ ......!..-"2=X""='2=5=O==MW~.=.G=H=T=P==LE=. =H=RA~M=.=O=HAB===B=A=T==T=P=p:.!I,--.:::.S:.:.HE::::E::.:T_-=2 OF 3 

3,2 The reject bunker shall be complete ,,,ith manually operated t-win sector discharge 
gate, steel liners, flanged cGnnections, plate forms, arches staircase. hand r",ilings 
etc. The equipment shall be designed and equipped for outdoor operation, 
complete with all accessorics and ready for erection and placed in serviIl,,1S for 
desired duty. 

4.0 CONSTRUCTIONAL FEATURES 

4.1 The bunker shall be fabricated to the design of vendor, but not less than 10 mm 
steel plate. The bunker shall be of welded structure and shall be provtded \vtth 
necessary supporting structure Flanged opening shall be provided at the bottom of 
the bunker for attaching the twin sector gate. The inclined part of the bunker shall 
be designed with a valley angle of not less than 60 deg. to the horizontal. The 
design of the bunker shall be such that the problem of formation of arch is 
eliminated. 

4.2 Bidder shall furnish all steel work required for support and access for operation 
and maintenance: Tills shall include platforms, grating/chequered plates, 
stairways. railings, base plates. foundation bolts etc. Purchaser 'will provtde only 
the foundation with pockcts. 

4,3 Only conical portion of the bunker shall be lined with 8 mm thick 
TlSCRAL/SAlLHARD lining. 

4,4 The storage bunker shall be so arranged that any 10 tonne;w;apacity truck can be 
conveniently loaded under it by an operator standing on the plate form. The 
bunker supporting column shall be so spaced to have a clear road access of 5 m 
width. 

5.0 INSPECTIOX AND TESTING 

5,1 The purchaser shall have a free access at all reasonable timcs to these parts of 
manufacturer's works which arc concerned with the fabrication of the steel work 
and shall be afforded all reasonable facilities at all stages of preparation, fabrication 
and trial assemblies for satisfYing himself that the fabrication is being undertaken 
in accordance with the provisions of this speCification. 

5.2 Should any structure or part of a structure be found not to comply with any of the 
prOvisions of this specification, it shall be liable to rejection. No structure or part of 
structure. once rejected shall be resubmitted for inspection/ test except in cases 
where the purchaser or his authorized representative considers the defect as 
rectifiable. Defects, which may appear during fabrication, shall be made good with 
the consent of and according to the procedure laid down hy the purchaser. The 
purchaser may, at his discrction, check the test results obtained at the 
manufacture's works by independent tests at the government test house or 
elsewhere and should the material so tested be found to be unsatisfactory shall be 
rejected, The cost of such tests shall be borne by the contractor. 

5,3 Examination of material of construction, verification, correlation and idcntification 
with material test certificate, 

5.4 Enswing that the relevant weld procedure and welder qualifications tests are in 
accordance with fabrication code, 

~ .. ------------ ----
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TITLl;; : SPECIFICATIOc,; NO, PE«TS<226< lGO<AOO l 

iff, TECHNICAL SPECIFICATION 

I 
VOLUME 1I B 

... _-! 
I , MILL REJECT BUNKER AND SECTION D 

ACCESSORIES REV 0 I D~~E-IIApr<05 .. ~-
2}C 25() MW GHTP LEH~ MOHABBAT TPP SHEET 3 OF 3 

5.5 Inspection dming fabrication at appropriate stage including fit up. Witness of dye 
penetrate testing at root and final run for all groove welds and final' run for fillet 
welds as per ASTM E 165. All surfaces examined shall be free of: 

a) Relevant linear indications (Linear indications are those indications in which 
length is more than three times the width and only indication vvith major 
dimension greater than 1.6 rom shall be considered relevant), 

b) Four or more rounded defects in a line separated by 1,6 mm or less (edge to 
edge). Rounded indications are those where length less than three times the 
width. 

5.6 Any other tests as specitled in the fabrication code. 

7 Dimensional check match marking as per approved drawings. 

5.8 SCOPE OF INSPECTION FOR RACK AND PINION GATE 

5.8.1 Examination of materials of construction, verification. correlation/testing and 
identification of material with test certifieate for imporiant items like body, drives, 
worm shaft, rdck & pinion, wheel etc. 

5,8.2 D.P. check on drive shaft & worm shaft as per IS-3OC 3 and there shall be no 
surface defects. 

5.8.3 Dimensional check 

5.8.4 For chain. proofload shall be carried out. 

5.6.5' Shore Hardness of rubber component 

5.6.6 Check for overall dimcnsion. completeness, and no load working after assembly. 

5.6.7 CleaIing, marking and painting. 

6.0 PAINTING 

6.1 Manufacture of paints. mixing of paints. preparation for painting etc. shall be 
generally accordingly to the relevant IS codes of practice. 

6.2 As per enclosed painting specification. 

I 
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I TITLE SPECIFICATION NO. PE· rS·226·160·AOOl 

TECHNICAL SPECIFICATION I VOLuME 118 

FOR SECTION D 

I DATE 

-------
REV 0 15-Apr-G5 CONVEYING AIR COMPRESSOR 

SHEET 1 OF 3 ... 2 x 250 MW GHTP LEHRA M",O",H",A:=B=.B:..:A:.!..T-,T.'-P",S_"---"'~"--L 

CONVEYING AIR COMP~SSOR 

1.0 GENERAL 

This standard speciflcation covers the design, material construction features, 
manufacture, inspection & testing at VENDOR'S and I or his sub vendor's works 
suitable painting and packing rcquiremcnts of alr compressor with drive. 

2.0 CODES & STANDARDS: 

2.1 The dcsign. manufacture, inspection & testing of air compressor as specified 
hereinafter shall comply with the requirements of the latest applicable Indian I 
British American Standards. The following standards/codes shall be following in 
particular. 

i) IS:5456 Code of practice for testing of positive displacement type air 
compressors and exhauster. 

ii) IS:5727 Glossary of terms relating to compressors and exhauster. 

iii) IS:6206 Guide for selection, installation and maintenance of air 
compressors. 

2.2 The material of various components shall conform as specified in Data Sheet-A 
and where not specified, the material shall eonform to the applicable IS / BS / 
ASTM / DIN Standards. 

2.3 In case of any conflict between the abqve mentioned standards / codes and 
specification, the stipulations in the technical speCification shall prevatJ. In case 
of any further conflict the same shall be referred to purehaser's engineer for 
clarification whose decision shall be final & binding. 

3.0 DESIGN AND CONSTRUCTION 

3.1 Air Compressor of reeiprocating or rotmy (screw) type shall be designed for 
continuous operation to satisfY the conveying air reqUirement for fall-sale 
operation. 

3.2 The design, manufacture and performance of air compressors shall comply with 
the requirements of latest applicable Indian / British American I DIN standards. 

3,3 The compressors shall be water-cooled, non-Iubrieated type along with all 
accessories as specified in the data sheet - A or as required. Intercoolers! after 
coolers, if provided, shall also be of water-cooled, shcll· tube construction. 

3.4 The compressors shall be designed to ensure trouble free operation with min. 
vibration and noise. Multiplf: cylinders. jf employed, shall be arranged in such a 
way as to ensure min. unbalance. 

I 
i 
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TITLE 

TECHNICAL SPECIFICATION 

FOR 

CONVEYING AIR COMPRESSOR 

2 x 250 MW GHTP LEHRA MOHABBAT TPS 

SPECIFICATION NO, PE-TS-226-160-A001 

i SECTION D 
i 
,c-.:.:R;::EV'-__ -'-O ____ I:...DC_A.;..T"'E'--" 5 __ -A-"p,,-,-,,-Oo,-' ---1 

i SHEET 2 OF 3 

3.5 The wall thickness of the comprcssor cylinder shall be selected to withstand 
highest internal pressure and at the same time shall allow a number of re-borings. 

3.6 The crankcase shall be proVided with oil level dipstick, breather and drain plug. 

3.7 Any oil adhering to the piston rod shall be wiped-off by suitable wiper ring. 
suitable collars shall also be fixed on the piston rod between the packing and 
wiper rings so that any trickling oil flow can be stopped from moving towards the 
cylinder. 

3.8 Suction and discharge valves shall be suitable for quick opening and closing in 
conformity \"ith the rotating speed of the crankshaft. Valves shall have large 
effective areas permitting low air velocity along 'With cushioning arrangement to 
minimize shock. Valve discs shall be of stainless steel (containing 15% or more 
chromium) heat treated, tempered and ground. The valve seats, guides & springs 
shall be of hardened stainless steel. 

3.11 Crankshaft, crank pin piston pin bcarings shall be of antifriction or joumal type 
depending on manufacturer's standard practice. 

3.12 Splash or forced feed type of lubrication shall bc provided for an bearings and 
sliding components. 

3. 13 The atr receivcr shall be sized that even in the event of total stoppage of airflow 
from the compressor, operation of conveying is not stopped for 2 cycle time 
duration. 

3.14 Drive motor shall be connected to the air comprcssor directly or through V-belt or 
any other suitable type of power transmission system as specified in the data 
sheets. Shafts should be coupled through hcavy-duty flexible coupling in case of 
direct drive. 

3_15 Thc power rating of thc drive shall be seleeted sueh that a min. margin of 15% is 
available over the total input power required at compressor drive shaft at the rated 
condition. Total input power shall include air compression power plus any power 
consumed in auxiliaries etc .. (if any), when me driver is not directly coupled to 
compressor, due aeeount shall be made for losses in power transmission in 
addition to me above 15% extra margin. 

3.16 MATERIAL OF CONSTRUCTION 

The material of construction for various parts of package air compressors shall be 
as fol1ows:-

a) Compressor cylinder 
b) Piston 
c) Piston rod 
d) Connecting rod 
e) Piston ring 
l) Crank case 
g) Suction and delivery valves 
h) Air receiver 

Cl ,IS- 210, grade FG260 
Aluminum:BS-1490 LM-13 
EN-8 as per BS -970 
Forged steel as per IS-1875 CI IV 
Teflon with 25-30% carbon. 
C! . [S-21O Grade FG-260 
S.S as per EN-56 of BS-970 
MS as per IS (2062) 
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TiTLE SPECIFICATION "O~ PE·TS·226·160·AODl 

TECHNICAL SPECIFICATIO N VOLUME II B 

FOR SECTION D 

CONVEYING AIR COMPRESS OR REV 0 I DATE 15~Apr05 

BATTPS 1--____ L-~2:..!)(~2"'5~O~MW GHTP LEHRA MOH~ SHEET ::1 OF 3 

i] Crank shaft Forged steel as per IS~ 1875 Cl IV 
j) Base plate Mild steel 
k) For other parts As per latest IS/BS/ASTM/AISI equivalent 

standards depending upon the parts 
3.17.0 Instrumentation an.c:I, Accessories: 

The conveying air compressor and d 
instrumentation and accessories as 

rive shall be supplied completed with the folloWing 
minimum. 

a) Discharge air pressure gaug e 

b) Pressure switch to control ac tuation of compressor drive motor. 

c) Starter for drives motor. 

d) Pressure relief valve 

e) Drain valve 

f) Delivery valve 

4.0 ,INSPECTION & TESTING 

4.1 The manufacturer shalI conduct ali tests to ensure that the equipment finished 
shall confonn to the requirements of this speeificatlon and in compliance with 
requirements of applicable codes & standard. 

4.2 All materials used for conveying air compressor and drive shall be of tested 
quality. Materials shall be tested as per the relevant standards and test 
certificates shall be made available to the purchaser. 

4.3. Test at Shop: 

aJ All pressure parts shall be subjected to hydraulic testing at a pressure tWice the 
maxtmum working pressure or 150% of design pressure which ever is more for a 
period not less than one (lJ hour. 

b) Assembled receiver shall he hydraulically tested at a pressure tWice the maximum 
working pressure or 150% of the design prcssure and thc test pressure shall be 
maintained for at least 30 minutes. All joints shall be gently hammered during the 
test. 

c) Pneumatic test at design pressure shall also be carried out. 

5.1 All parts of air eompressors with drive shall be painted as specIfied in Data Sheet~ 
A or as per the specification furnished etsewhere. 

5.2 Before transportation of the equipment necessary cleaning. flushing etc. shall be 
done shop coats of rust inhibiting painrs, lacquers etc~, shall be applied to various 
parts as necessary ~ 
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TECHNICAL SPECIFICATION 

FOR 

CONVE1I1NG VESSEL 

,2 X 250 MW GHTP LEHRA MOHABBAT TPS 

SPECIFICATION NO. PE-TS-226-J60-AOO J 

VOLU:VIE Il B 

,'E ION D __ , __ . __ . _____ _ 

REV o i DATE -IS Apr-05 

SHEET OF 3 

1.0 GENERAL 

1.1 This specification covers the PURCHASER'S general requirement of design, 
materials, constructional features, manufacture. inspcction and testing at 
'VENDOR'S works and / or his sub vendor's works of conveying vessel and 
accessories specified hereinafter. 

2.0 CODES AND STANDARDS 

2.1 The design, material, construction, manufacture, inspection and performance of the 
Transporter vessel and accessories, shall comply with all statutory regulations and 
safety codes currently applicable in the locality where the eqUipment will be 
installed. The eqUipment shall also conform to the latest applicable 
Indian/British/USA/DIN Standards. 

2.2 The material of construction and other works of the Transporter ·.esc"ei and 
accessories shall in general conform to the following standards/eodes but will be 
subjected to any modification and requirement as specified in Data sheet A of 
Section D. 

i) Transporter Vessel Mild Steel Construction as per IS 2062 Gr-A/As 
per material specification in IS 2825 for applicable class of vesseL 

til 

iii) 

Dome/Metering 
valve 

Flange 

IS 210 FG 260 (body) , Dome- Alloy CI 225-
250BHN (min) 

MS as per ANSI-16.11 

2.3 Where the above standards are in conflict with the stipulations of the1"e 
speCifications, this specification supersedes them. In case of any further conflict In 
this matter, the deciSion of the Engineer will be final and binding. 

3.0 

3. I 

3.2 

3.3 

DESIGN REQUIREMENTS 

The dense phase pneumatic conveying system shall be designed for low velocity 
(3.5 to 1M/Sec.) for conveying of materials as specified in Data Sheet-A. 

The system shall consist of dome shaped vessels made of Carbon Steel complete 
with Pneumatically operated dome/metering valves capable of closing through a 
solid head of material to make a pressure tight seaL 

The bottom of vessel shall have an alloy CI transition bend and a conirol air supply 
system to thc side of the conveying vesseL 

3.4 Airtight seal system shall be provided between the transporter vesscl and the 
feeding point. 

3.5 Transporter vessel shall be equipped with air strainer to prevent pipe scale /dirt 
from eausing pressure regulator malfunctioning. 
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TITLE JunlO" ~O, PE>';S-226-Jf'O-AOnj 

TECHNICAL SPECIFICATION 
• 

VOLUME :J B 

FOR n 

CONVEYING VESSEL REV 0 I DATE JS-Anr-05 

2 X 250 MW GHTP LEHRA MOHABBAT TPS SHEET 2 OF 3 

Automatic drain filtcr and oil fog lubricator set shall be fitted into the 
instrument airline to dome/metering valve for use with pneumatic controls. 

Any air line stop vaive fitted in the air supply line of transporter vessel shall be of 
gate or ball type to avoid any restriction to air flow, when open. 

CONSTRUCTIONAL FEATURES 

The transporter vessel shall be fabricated from mild steel plate to the design of 
vendor. The vessel shall be of welded structure and shall be provided with 
necessary supporting structure. While designing the vessel, suitable thermal 
insulation protection shall be provided sueh that outer surface temperature of 
vessel does not exceed 60 degree C. The vessel will be airtight / leak proof in fully 
assembled eondition. 

Dome / Metering valve shall be of manufacturer's slandard construction and will be 
easU o en able and closeable e. Flan es will be of mild steel construction as yp typ g 
per relevant standard. All joints will be flanged \vith asbestos or silieon rubber 
gaskets suitable for 200°C. Terminal boxes will be of mild steel body with cast 
deflector plate/TlSCRALjSAlLHARD LINER. 

All bends will be of long radiUS cast bends of min hardness of 400 BHN. Conveying 
pipes will be of mild steel heavy-duty t;ype of thickness as specified in Data Sheet-A. 

TESTING AND INSPECTION 

The purchaser shall have free access to those parts of manufacturer's works which 
are concerned with the fabrtcation of the steel work and shall be afforded with all 
reasonable facilities at all stages of preparation, fabrication and trial assemblies for 
satisJYing himself that the fabrication is being undertaken in accordance \\lith the 
proviSions of this spectfication 

Should any structure or part of a structure be found not to comply \'lith any of the 
provision of this specification, it shall be liable to rejection. No structure or part of 
the structure. once rejected shall be resubmitted for inspection/test except in cases 
where the purchaser or his authorized representative considers the defect as 
rectifiable defects which may appear during fabrication shall be made with the 
consent of and according to the procedUre laid down by the purchaser, the 
purchaser may, at bis discretion. check the test results obtained at the 
manufacturer's works by independent tests at the Government test house or 
elsewhere, and should not be found to be unsatisfactory shall be rejected. The 
costs of such tests shall be borne by the contractor. 

Scope of inspection shall include but not limited to the following: 

i) Material used in the fabrication shall be with manufacturer's test certificate 
with proper correlation for physical properties and chemical analysis, In the 
absence of correlation actual tests shall be done. 

iiJ Welders shall be qualiDed as per ASME standard. Only qualified welders shall 
be employed for the fabric a tion purpose. 

iii) Electrodes shall be of makes approved by BHEL. 
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TITLE SPEC1FfC,\TION NO. PE·TS·226·160·"OO j 

i1fj TECHNICAL SPECIFICATION VOLUME II B 

FOR D 

REV 0 I DATE .1" A 
,,~ CONVEYING VESSEL 

2 X 250 MW GHTP LEHRA MOHABBAT TPS i SHEET :3 OF 3 

I iv) All fillet welds, root nUl and trial run of butt welds shall be subjected to visual 
dye penetrating test with no linear indication. Acceptable norm for dye-
penetrating test shall be as per appendix-S of ASME SEC. vn Div.l. 

v) Special tests like )/DT as per relevant code will be carried out for fabrication 
items. 

l vi) Chemical analysis and hardness tests oflinear plates shall be carried out. 

vii) DimenSion shall be maintained as per approved drawings. 

~ 6.0 CLEANING AND PAINTING 

] 6.1 As per approved painting schedule enclosed in specification . 

. 1 , 
J 

J, 
'j 

I. 

I 

I 
-[ 

.. 
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TITLE ; SPECIFIICA1'ION NO. PR·1"'-'2fi.l hO·AOOl 

MILL REJECT BUNKER AND ACCESSORIES f!-!V""O<:L"'U"'M"'E::;.lc:I.B"-___________ -+ 
DATA SHEET·A i SECTION D 

2 X 250 MW GHTP LEHRA MOHABBAT T.P.S 1-. ",R",E",V __ ""o ___ ..Ji,-,D",A",TE",-,-M",a",""'-.!l",O,-,O,,,S,---+ 

'SHEET 1 OF 1 

S.NO. DESCRIPTION UNIT DATA/PARTICULARS 

1.0 Nu::nber required for unit 

Material Handled 

3.0 Effective Capacity 

4.0 Number of outlet 

Minimum free board 

Metric Tonnes 

mm 

Common for both units 

Coal Mill rejects 

To store mill rejects for 16 effective 
running hours of number of mills 
operaTing a t worst coal firing at 
100% BMCR (Minimum effective 
capacity 80 T) 

One 

500 

6.0 MATERIAL OF CONSTRUCTION AND THICKNESS OF: . 

6.1 

6,2 

6,3 

6.4 

6,5 

6.6 

6.7 

Notes 

Bunker Plates 

Liners 

Discharge gate 

Size of Bunlrer Discharge 

Method of Discharge gate operation 

Minimum Valley Angle 

Density of rejects 

mm 

mm 

mm 

-----

Metric Tonnes/ms 

lOmm thk. MS plates (min) 

8 mm TISCRAL/SAILHARD for 
conical portion 
Twin Sector gates Cast Iron IS21 0 / 
MS to 182062 with TI8CRAL/ 
SAILHARD liner 

Minimum 400 mm 

Pneumatically operated. 

60 Degrees 

1.6 for Volume Calculation 
2.4 for Structural Load calculation 

Following Accessories shall be provided 

1 
2 

3 

RF type of level probe/switch shall be as per C&! spec'.fication requirement. 
Counter weight type Pressure relief valve designed for max. pressure subjeeted. Bidder ean 
propose pressure relief valve as per design I sta.'ldard practice. 
Reverse pulse jet Bag fLIter with emission level of 50 mg/m3 with air to eloth ratio 1.5 
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TITLE SPECIFICATION NO, PE-TS-?26-160-AOOl 

IhI PYRITE HOPPER VOLUMF ..... U-B 

. DATA SHEET -A SECTION D 

2 X 250 MW GHTP LEHRA MOHABBAT T.P.S REV 0 DATE Mgy, 10, 05 

i ! SHEET 1 OF 1 

S.NO . DESCRIPTION UNIT DATA/PARTICULARS 
. 

1.0 Number required ------- One (1) for each mill 

2.0 Macerial Handled ------~- Coal Mill rejects 

3.0 Number of outlet -------- Three (3) 

4,0 MATERIAL OF CONSTRUCTION AND THICKNESS HAVE: -

5.1 Bunker Plates mm lOmm thick. MS as per IS: 2062 
Gr. A (Min) 

5.2 Discharge Valve ---- Manual operated plate valve 

5,3 Density of rejects Metric Tonnes/ms 1.6 for Volume Calculation 
2.4 for Structural Load calculation 

5.4 Inlet valve to pyrite hopper ---- Pneumatically operated KGV 

5.5 Valves at discharge chute, ---- Manual operated KGV 
by-pass chute and emergency 
chute 

5.6 Min. Instruments required ---- Two nos, of level switches 
(High/High-High) 

---- One (1) no of temperature switch 

5,7 Explosion vent --" .. Rupture Disc 

5.8 Water Spraying arrangement 
with Solenoid Valve ---- Yes 
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TiTlE SPECIFICATION NO. PE-TS·226-160-AOOl 

TECHNICAL SPECIFICATION 

FOR 

SUMP PUMP 

2x250MW GHTP LEHRA MOHABBATTP,S 

VOLUME II B 

SECTION D 

REV 0 

SHEET 

SUMP PUMP 

Material of construction for sump pump: 

• Casing & suction Bell 2,5% Ni-CI to IS 210 Gr, FG-260 

• Impeller ASTM A 351 CF 8M 

• Shaft/Sleeves SS-316/SS-410 

Alternate offer for sump pump MOC: 

• Casing & suction Bell 2.5% Ni-CI to IS 210 Gr, FG-260 

• Impeller 2,5% Ni-CI to IS 210 Gr, FG-260 

• Shaft/Sleeves EN-8 

I DATE Feb21,05 

OF j 

The make of pump shall be subjected to approval of Customer. Tentative makes are KBL & 
Kishore pumps etc, The rebate on account of alternate offer shall be given separately be the 
bidder. 

1 
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IrITLE : iSPECIFICATION NO. 
ELECTRICAL EQUIPMENT SPECIFICATION 

FOR VOLUME NO.: ll-B 
MILL REJECT 'SYSTEM 

2x251l MW LEHRA MOHABBAT GHTPS STAGE-II 

~ECTION C 
REV NO. : 0 DATE: 02105/05 
ISHEET : 1 OF .!. 

TECHNICAL SPECIFICATION 

FOR 

MILL REJECT SYSTEM 

(ELECTRICAL PORTION) 
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"ITLE : 
ELECTRICAL EQUIPMENT SPECIFICATION 

FOR 
MILL REJECT SYSTEM 

2><250 lvIW LEHR.;\. MOHABBAT GHTPS STAGE-II 

SPECIFICATION NO. 

VOLUME NO.: n·B 
SECTION ; C 
REV NO. : 0 DATE: 02l05i05 
SHEET 1 OF 2.. 

1.0 EQUIPMENT 8< SERVICES TO BE PROVIDED BY BIDDER: 

The equipment and services to be provided by bidder under this spedfication shall be 
as detailed here below and as also spedfied in Electrical equipment Data sheets but 
shall not be limited to the following: 

a) REFER SCOPE ITEM NO.-IX. 

b) 

Supply and installation of all drive motors and base plates required for pumps 
and other drives for the plant. Make of motors shall be as given in motor 
specification. For further items, bidder shall furnish list of sub-vendors, which 
shall be subject to purchaser's approval. Motor shall meet minimum 
requirement of motor specification as indicated in technical spedfication for 
Electric Motor included under Section D. 

Any item I work either supply of equipment or erection material which have not 
been specifically mentioned but are necessary to oomplete 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) Various drawings, data calculations, test reports, test certificates, operation 
and maintenance manuals etc shall be furnished as specified. 

d) REFER SCOPE ITEM NO.-XII. 

e) 

All equipment offered shall have suitable provision for termination and 
connection of power, control and special cables and shall also be complete 
with cable boxes, double compression tinned brass cable glands, cable lugs Cu 
(Heavy duty) to suit the cables etc. 

REFER SCOPE ITEM NO.-IV. 
All power & control cables shall be terminated by bidder for bidder supplied 
equipments as per cabling, earthing & lightning protection E -19. This 
speCification has been included for the cable laying and termination purpose 
only. 

f) REFER SCOPE ITEM NO.-VI & VII: 
It may be noted that cable tray and support system for this project is 
conventional welded type. SpeCification E-19 should not be referred for cable 
trays & supporting system. As the cable trays & supporting system is in BHEL 
scope. 

g) REFER SCOPE ITEM NO.-VIII: 
Conductor sizes for eqUipment earthing are as per endosed Annexure -1. 

h) Special Erection & Maintenance tools & tackles along with list. 

i) Unpriced list of bill of material for electrical equipments shall be furnished with 
the technical offer. 

j) All equipment shall be suitable for the power supply fault levels and other 
climatic conditions mentioned In the enclosed project information. 
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ELECTRICAL EQUIPl'vIENT SPECIFICATION 
FOR 

MILL REJECT SYSTEM 

2x250 MW LEHRA MOHABBA T GHTPS STAGE·II 

NO. 

k) Bidder to furnish electrical load requirements for the plant in the enclosed 
format EO 1-1. 

I) Erection & commissioning spares along with list. 

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR ELECTRICAL & 
TERMINAL POINTS: 

a. REFER SCOPE ITEM NO.-I. 
415V MCC required for feeding power to various loads of Plant. Any other 
control panel/distribution board required for the Plant shall be provided by 
bidder. 

b. REFER SCOPE ITEM NO.-II. 
Local push button stations for emergency stop of drives. 

c. REFER SCOPE ITEM NO. -III IV & XII. 
All power & control cables, bidders shall furnish size and quantity of cables 
required for the Plant loads. 

d. REFER SCOPE ITEM NO.-VI. 
Cable trench & cable trays. 

e. REFER SCOPE ITEM NO.-VIII. 
Equipment Earthing including Earthing material. 

3.0 SPEaFIC REQUIREMENTS 

a) In case of any deviation the bidder shall indicate the same clause by clause in 
enclosed deviation schedule. In the absence of dully filled in schedules, it will 
be construed that the offer confirms strictly to the spedfication. 

b) Bidder shall furnish dully filled in data sheet-B for electrical equipments along 
with offer. 

c) Bidder shall furnish quality assurance plans for approval. 

d) Bidder shall furnish all drawings/datas/catalogues as indicated in different 
electrical equipment speCifications. 

e) Bidder shall be responsible for the following after award of the contract: 

I. Power and control cable schedules. 
II. Gable termination details interconnection drawings etc. 
III. Electrical equipment layout. 
IV. Gable block diagram. 
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PROJECT: 2x2S0 MW LEHRA MOHAllBAT GHTPS STAGE·II 

~ S.NO ~-l-ITEM NO. U""IA1LS 

1 i [ I 4[5V Switchgear 

2 [[ Local Push Butlon Station 

3 III I Power cables, ordinary control cables and screened control cables 
between equipment supplied by vendor. 
(Laying & termination of these cables at both end of vendor 

-,_-i-i_-="-_-1Ii-eq:=u=ipllltlnt by vendor.) 
4 rv Power cables, ordmary control cables and screened control cables 

between equipment supplied by vendor and BEEL 
(Laving bv BHEL & termination at vendor eauillment bv vendor. 

5 

6 

V I Lighting 

-vri C " 

7 l Sup- " 

8 VITI Equipment earthing 

10 x a) Cable schedules 
b) Cable interconneetion detail/diagram 
c) Cable block diagram 

11 XI Cable tray layout drawings 

SHEET 1 OF2 

SCOl,£. 
SUPPLX. 

BHEL 

BHEL 

BHEL 

-, 

BIlEL 

BHEL 

BlillL 

BIIEL 

BHEL 

----
Vendor 

-

a.b,c by 
Vendor 

Vendor 

'---~" 

PACKAGE: MILL REJECT SYSTEM REV·II 

----- -
SCOPEE&C RI<~MARKS 

BHEL BHEL will provide only 415V supply. 
Any other voltage level (ACfDC) 
r"'luir",d will be derived b~ the vendor. 

BHEL For emergency stop only, located near 
the motors. 

-----

Vendor Any special cable ie compensating, co· 
axial, prefab, MICC. serial interface etc. 
required will be in bidders scope. Laying 

BHELI & termination of special cables at both 
Vendor end of equipment by vendor. 

BHEL 

----- -----

BHEL BOQ to be furnished by vendor after 
award of contract 
Laying of cable trays between vendor 
equiement b::,' vendor. 

BHEL BOQ to be furnished by vendor after 
award of contract 

BHEL BOQ to be furnished by vendor after 
award of contract 

Vendor For electric actuator motor, 3no. 
dlermostat shall be provided (one noJ 
ehase) 

~ Cable listing for control cables for 
vendor supplied equipment in the cable 
schedule format (shaH be furnished to 
vendor after award of contract) -. For equipment located within the 
boundary limit' of plant supplied by 
vendor. 

~- ----
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PROJECT: 2x250 MW LEHRA MOilABBAT GHTPS STAGE·II 

I "rJ:"~'- OM '"~ f~~"'~ • • ~",w ~ ,,"'ill Vendor 

PACKAGE: MILL REJECT SYSTEM REV·O 

Vendor Glands shall be tinned brass double 
compression type (suitable for selected 
cable size) 
Lugs shall be of heavy duty, crimping 

NOTE: SOFT COpy OF CABLE SCHEDULE IN THE CABLE SCHEDULE FORMAT SIL-\LL BE FURNISHED BY VENDOR AFTER OF CO!\''TRACT 

SHEET20F2 
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...or "_ -"""-"-- ..-: --?-" - :o-oor r--"" -" _F _ -"'" -.,," '.,.. -' ;0-, - - ,.. - :-' - - .,.. -
LOAD TITLE 

1 

A kATI"" (K~{t A) 

NAME 
PLATE 

2 

MAX. 
CONT. 

DEMAND 
(MeR) 

3 

~ . No&~ W iI _:i -' . C)(BLE: _.' '.' 

e ClW<:'t:~ w 
z 8ClClZ- ..J 
~ 8 « - :; BOARD ~ 
~ el ~ :ll a: 9 G z £ LOCATION NO SIZE (.) 0 
:;) 2l: Cl « w • '":' i= 0 • CODE NOs ~ z 
-ZZ~Cla:~ a:w o. 
!:: Z « ..J w w Z «(/) Oel 
Z :;) ~ 0 W :;; 0 ~'" ..Ja: :;) a: (/) > ... w (.) (/) A III Cl 

4 151617 1 8 1 9 1101 11 12 13 14 15 16 

CONTROL 
CODE 

17 

REMARKS I LOAD No. 

18 19 

I- - I I Il.-l +I-jlt----+I -fl--I---+---+---'--I----+-+---I-----+----I 

1---------11- 1 1 1 1 I I 1 In ---+1---+---+---1--+---1-----1-----1-----1 

1----------II-u 1 1 1 1--11-+-1 --11-+-1 -+1--+---+---+--+--+---+----+---+----1 

NOTES: 

Utili 

-------+-I --+--+----+------l---I 

_~ ___ ,L." 1 ____ L_. ____ ~_. ____ _ 

1. COLUMN 1 TO 12 & 18 SHALL 13EFILLED 13VTHE REQUISITIONER (ORIGINATING AGENCV); REMAlNII~G COLUMNS ARE TO 13E FILLED UP 13V PEM (ELECTRICAL) 

2. AB13REVIATIONS : • VOLTAGE CODE (7):- (ae);\=11 KV, 8=6.6 KV, C~3.3 KV, 0=415 V, E=240 V(1 PH), F=110 V (ce): G=220V, ~110 V,J~48 V, ~+24V, L~-24 V 

LOAD DATA 
(ELECTRICAL) 

: .. FEEDER CODE (8):. U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL 51'ARTER, S=SUPPLV FEEDER, D=SUPPL V FEEDER (CONTACTER CONTROLLED) 

1 JOB NO. I 1 ORIGiNATING AGENCY I PEM (ELECTRICAL) 
PROJECT TITLE NAME, DATA FILLED UP ON 
SYSTEM IS SIGN. I DATA ENTERED ON 
DEPTT.I SECTION SHEET1 ()i'1 REV. 00 DE'S SIGN. 8< DATE 22Page 64 of 112
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TITLE 

TECHNICAL SPECIFICATION 

MILLL REJECT HANDLING SYSTEM SECTION C 

2 X 250 MW GHTP LEHRA MOHABBAT T.P.S ~RE::::..:V_--"o ___ -,-I D::::fi.:.::'=E--=::M",ay:.:.., ::.:3,:.:..0::.5 __ -+ 

.. 

SriEE' OF 

VOLUME-lIB 

SECTION - D 

ELECTRICAL PORTION 
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PROJECT ENGINEERlNG MANAGEMENT 

DOCUMENT COVER SHEET 

;-';AME OF CUSTOMER! : PUl"JAB STATE ELECTRICITY BOARD, PATIALA 
PROJECT 2 X 250 MW, GHTPS, LEHRA MOHABBAT (UNIT - 3 & 4) 

OW"ER'S 
CONSULTA;-';T 

E;-';G(;-';EERI;-';G 
seB CO;-';TR\CTOR 

JOB ;-';0. 

DOCV~IE"T :\(). 

SYSTEM 

TITLE 

: TCE CO,SSULTING ENGI,SEERS LTD, BANGALORE 

; FI CHT,SER Consulting Engineers (India) Pvt. Ltd., 
CHE,SNAI 

: 226 

: PE-TS-226-506-E615 SHEET 1 OF 9 

: ELECTRICAL 

: TECHl"ICAL SPECIFICA TION FOR LY MOTORS 

f-----------, .. ~~~ .. ---.-----~~~~~~__,_~~~~~~~~___J 
" , 

, , 
r-~~--------------------- ................................................... ----- (-

(I 

, I REV. I DATE 

fOR .\PPROV.\L 

DETAILS OF 
REYlSIO:\ 

.1:-;ITIAL, SIC:-; l:-;lTlAL I SIC:-; I ISITIAL. SICS 
~~~~~~~~~L-~~t~~~---··~ 

Prepared Cbecked Approved 
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: Doc. No. PE-TS-226-506-E615 

I_ 2x250 MW GHTPS STAGE-II, 

LEHRA MOHABBAT, UNIT 3 & 4 : Volume r Section 

I 

I Rev. 0 I 

i 
TECHNICAL SPECIFICATION FOR LV MOTORS 

i Page: 3 of 9 

1.0.0 INTENT OF SPECIFICATION 

This specification covers the requirements of Low Tension Motors rated for 415 I 240V AC 
supply for continuous duty applications. 

2.0.0 CODES AND STANDARDS 

Motors shall fully comply with the latest edition, including all amendments and revisions, of the 
following codes and standards except as modified by this specification. 

IS 325 
IS 900 
IS 996 
IS 4722: 
IS4791: 
IS 4728: 
IS 1231 : 
IS 2223: 
IS 4029: 
IS 8789 
IS 13555: 

IS 2148: 
IS 5571 : 
IS 12824: 
IS 12802: 
IS 12065: 
IS 12075: 

Three-phase induction motors 
Code of practice for installation and maintenance of induction motors 
Single-phase small ac and universal electric motors 
Rotating Electrical Machines - Specification 
Degree of Protection provided by .enclosures for rotating electrical machinery 
Terminal marking and direction of rotation for rotating electrical machinery 
Dimensions of Three-phase Foot-mounted Induction Motors 
Dimensions of flange mounted ac induction motors 
Guide for testing three-phase induction motors 
Values of performance characteristics for three-phase induction motors 
Guide for Selection and Application of 3-Phase A. C. Induction Motors for 
Different Types of Driven Equipment 
Flameproof enclosures for electrical apparatus 
Guide for Selection of Electrical Equipment for Hazardous Areas 
Type of duty and classes of rating assigned 
Temperature-rise measurement of rotating electrical machines. 
Permissible limits of noise level for rotating electrical machines. 
Mechanical vibration of rotating electrical machines. 

3.0.0 TECHNICAL REQUIREMENTS 

3.1.0 Motors shall be of continuous duty, constant speed, squirrel cage, three phase I single phase 
induction motors. 

3,2.0 Power Supply 

3.2.1 Motors below 200 watts. except otherwise required for reversible service, shall be rated for 
use on a 240 V, Single phase. 50 Hz, solidly grounded system. Motors above 200 Watts. upto 
180 kW shall be rated for use on a 415V, 3 phase, 50 Hz, solidly grounded system. 

3.2.2 Motors shall run continuously at rated output with the following variations in voltage and 
frequency.: 
Voltage 
Frequency 
Combined voltage and Frequency (Absolute sum) 

± 10% 
+ 3 %. -5% 
10% 

3.2.3 Motor shall be designed for direct on line staning at full voltage. The motor shall be capable of 
withstanding the stresses Imposed if staned at 110% rated voltage. Motor shall stan with rated 
load and accelerate to full speed With 80% rated voltaQe at motor terminals. 

3.2.4 The motor shall be capable of operaUng satisfactorily at full load for 5 minutes without 
injurious heating with 75% rated voltage at motor terminals. 
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3,2,5 Motors shall not stall due to drop in voltage upto 70% of the rated voltage for a duration of 2 
seconds, 

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

3,2.7 The motors shall be designed to withstand any torsional and/or high current stresses, which 
may result during 'Auto bus transfer', without experiencing any deterioration in the normal life 
and performance characteristics. 

3,3.0 Temperature rise 

3.3.1 Motors shall De designed for design ambient temperature of 50·C. Temperature rise of the 
stator winding shall not exceed 70'C over design ambient temperature of 50'C white 
delivering maximum continuous rating. 

3.4.0 Design Margin 

3.4.1 Unless otherNise specified in the corresponding 'mechanical specification', Maximum 
continuous rating of mo:ors shall be at least 15% aDove the maximum load demand 01 the 
driven equipment under entire operating range including voltage and frequencyvariation, 

3,5,0 Torque Requirements 

3.5.1 The motor characteristics shall match the requirements of the driven equipment so that 
adequate starting, accelerating, pull up, breakdown and full load torques' are available for the 
imended serJice. The accelerating torque at any speed with the lowest starting voltage shall 
be at ,east 10% of raled full load ;orque of the motor. The pullout torque at rated voltage shall 
not be less than 205% of full load ~orqt,;e. 

3.6.0 Starting Requirements: 

3.6.1 Motors shall be suitable for the following starts under the specified conditio",s of load, torque 
and inertia in the motor initially at its normal operating temperature. 

No. of consecutive startups with initial temperature 01 the motor 
at amoient level (COld) 

No. of consecutive startups with initial temperature of motor at full load 
operating level (Hot) 

3 

2 

3.6.2 Starting current shall be not mare than 600% subject to IS tolerance for AC motors. For DC 
motors it shall be 200% with usage of starting resistance. 

3,7.0 Locked Rotor Withstand Time 

3.7.1 The locked rotor withstand time under hot condition at 110% rated voltage shall be more than 
molar staring lime by at least 2.5 seconds for motors with 20 seconds starting time and by 5 
seconds for motor wilh more than 20 seconds s:arting time and more than the starting time by 
atleas~ 10% of Ihe slarting time for motors with starting time more than 45 seconds. Starting· 
time shaii be al the minimum permissible voltage of 80% raled Voltage. If the above conditions 
cannot be mel in unavoidable cases, special provisions such as motor soaft speed switch, etc. 
shall be provided subject to the approval of the PurchaserlConsultant. 
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3.8.0 Control 

3.8.1 Motors rated up to 150 kW shall be suitable for contactor control and higher rating for breaker 
control. 

3.9.0 Enclosure 

3.9.1 Molars shall be totally enclosed fan cooled type (TEFC) having at least IP 54 degree of 
prolection for indoor :ocat'on and IP 55 degree of prolection for outdoor location. 

3.9.2 Molars localed in hazardous area sMIl have fiame proof enclosure as per applicable 
standard. 

3.10.0 Cooling 

3. '00.1 Motors shall be self ven:ilated type. totally enclosed fan cooled (TEFC) with method of cooling 
IC0141 or c:osed air circuit air cooled with method of cooling IC015111C0161 

3.11.0 Winding 

3.11.1 All insulated winding shall be of copper. All motors shall have class B or class F insulation but 
liMited to Class B temperature rise. Windings shall be impregnated to make them non· 
hygroscopic and oil resistant 

3.11.2 The windings, fittings and hardware shall be corrosion resistant. The windings shall be 
tropicalized and suitably varnished, baked and treated for operating satisfactorily in humid and 
corrosive atmosphere. 

3.11.3 For motors rated above 30 kW, space heaters rated for 240V, 50 Hz supply shall be provided. 

3.12.0 Bearings 

3.12.1 Motor shall be provided with antifrictlon bearings, unless sleeve bearings are required by the 
motor application, Verticai shaft motors shall be provided with thrust and guide bearings 
Thrust bearing of tilling pad type is preferred, However, if anti·friction bearings can take 
vertical thrust, thrust and gUide bearings are not required. 

3.12.2 Bearings shall be prOVided with seals to prevent leakage of lubricant Or entrance of foreign 
matters like dirt, water etc. into the bearing area. 

3.12.3 Sleeve bearings shal' be split tYJe, rIng oiled with ~ermanenlly aligned, close running shaft 
sleeves. Grease lubricated bearings shall be preiubricated and shall have provisions for in· 
service posi:Ive lubrication with grease nipple and relief holes and shall be suitable for 8000 
working hours wlthovt change of grease. 

3.12.4 Lubricant shall not deteriorate under all service conditions. The iubricants shall be limited to 
normally available types. 

3,13.0 Terminal Boxes 

3. i 3.1 Separate terminal boxes of IP 55 degree of protection shall be provided for stator leads and 
space heaters. For Single core cables, gland prate shall be non·magnetic material. Terminal 
box shail be capable of being :ucned 360' in sle~s of 90', unless otherwise approved. The 
terminal boxes shall De spilt type With removable cover with access to connections. 

3.13.2 Terminal boxes shall be capable of withstanding system fault level of 50 kA for 02 sec. 
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3.13.3 Terminals shall be stud type, substantially constructed and thoroughly insulated from the 
frame. The terminals shall De clearly identified by phase markings, with corresponding 
direction of rotation marked on the non-driving end of the motor. 

3.13.4 Terminal boxes shall be suitable for receiving armourec aluminium I copper cables. Motor 
terminal DOX shall be furnished with suitable criC1ping type caole lugs and double compression 
type brass cable glands. Size of cables will be intimated during detail engineering. 'lO 

3.13.5 CaDle size C1ay be increased In some cases because of larger number of cables laid in 
trenches i trays (or) because of voltage drop consideration. The supplier shall supply motors 
with termlna: box and ca:,le accessories suitable for such higher size of cable at no extra cost 

3.14.0 Earthing Terminals 

3.14.1 The frame of each motor shall be provided with two separate and distinct grounding pads 
complete with tapp~d noie, Gi bolts and washer. The cable terminal box shall have a separate 
groundin£ te'mina:. The earthing terminal shall De suitable for receiving the following tentative 
sizes of earth,ng conductors. However. the Earthing conductor sizes will be finalised during 
detail Engineering. 
• Up to 3.7 kW : 8 SWG GI wire 
• >3.7 to 11 kW : 4 SWG GI wire 
• >; 1 to 30 kW : 25X3 GI fiat 
• >30 to 90 kW : 25X6 GI fiat 
• >90 to 160 kW : 50X6 GI flat 
• >160 to 180 kW : 65X8 GI fiat 

3.15.0 Noise & Vibration 

3.15.1 The Noise !evel shall not exceed the vaiues specified In is: 12065, The peak amplitude of the 
vibration shail also be WIthin the speCified timits of IS: 12075. 

3.16,0 Name Plates 

3.16.1 Motor shall have stainless steel nameplate(s) showing diagram of connections. all particulars 
as per IS : 325 and follOWing additional Information' 

Year of Manufacture 
- Type of bea'lng ano recoC1mended lubricants. 

3.17.0 Foundation bolts shall be supplied alongwith the Mowr. 

3180 Rotor shall be dynamically balanced, 

3.19.0 All the Motors shall be provided with 'Local Emergency Stop' push button near the drive in 
accordance with Indian Statutory Regulations. 

3.20.0 Painting 

3.20.1 Motors shall be painted With corrosion resistant paint as per IS : 5. 

3.21.0 Tests 

3.21. ~ Motors sho"ld have been type tested and proven type. All the molars shall be subjected to 
routine tests as per applicable Indian Standard. In addition, any special test required for the 
driven equipment shall be per/armed. Type test reports shall be furnished for Approval. 

-~~ .... ------------.... - ... ~----====--
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2 x 250M'N, GHTPS, LEHRA MOHABBAT (Unit 3 and 4) 

DESIGN MEMOBANPUMFOR EARTHING SYSTEM 

~ZING CALCULATION FOR EARTHIN.G OF PLANT AUXILIARIES 

S.No Equipment 

A I Neutral 
1 ,HV Neutral of ' 
2 ,HV Neutral of Station 
3 lof GT 
4 ISurge 'of 
5 NGR of Station 
6 NGR of Unit I T 

_V Neutral of Auxiliary TI 

o 
11 

12 

13 
, 14 

Hl= 
18 
19 
20 
21 

2S 
26 
27 
28 

29 

30 

.. ~V~. 

cAPT CUbicle 
NGTCubicie 

liPS Susduct 

6:6kV~ 
6,6 kV SF'S BUSdl11 
6,6 kV Motors 

.T 

.T 'CCIP~ 

.TMCC 

.TDE 
,T ACB Motors >150 kW 

DGSel 
Cable Travs 

I Panel & Control Desk 
Local Panels J Uqhfinq Panels 

Soxes 

Push Button stations 

31 3 Phase 
32 Steel r 
33 I SIE!E>I pipe ract< 

~isers t buried in Floor Finish 

37 R"nwa~ I , E.rth le.d .Iong 

35 
39 
40 
41 

42 

43 

I 4i 

DCDB 
Local 

Ughtlr," Fuctures, Single phase 
I rec:eptacl"s" Power and lighting conCluits 

LV Motors uplo 5kW 

LV 'otors above 5kW & uplo 30kW 
LV ators above 30kW & upto 90kW 
LV atars above 90kW & upto 150 kW 

K:\6194 LEHRAIDesign Memorandum\Earthlng 

I 
! 

No. of Leads 

Two 
Two 
Two 
One 
Two 
'wo 
'wo 
'wo 

Two 
Two 
Two 

One for each 
section in one 

phase 
Two 

\No 
wo 
we. 
wo 

Two 
we 
we 
wo 

Two 
Two 
Two 
Two' I 
OnE> 
Two 
Two 

Two 

Two 

One 
One 
One 
One 
N.A 
N,A 

NA 

rwe 
'wo 
lne 
'wo 

One 

Two 

Two 
Two 
Two 

GSIEL 

. 

Condicior Size 

75X10 
75X10 

l35X8 
SOx6 
50X6 
50X6 
75X10 
SOX6 

65X8 
5Ox6 
SOx6 

65X8 

. 75X10 
75X10 
SI)X6 
SIlX6 
5t1X6 
SOX6 
75X10 
7SX10 
75X10 
65X8 
SOX6 
65X8 
SOX6 
50X6 
25X3 
35X5 

Bswg 

'Sswg 

25X3 
soxe 

sox! 
75.10 
75.10 

14SWG 

aSWG 

25X3 
35X5 
soxe 

.. 

Material 

i MS Flat 
,MS Flat 

:~~~::; B 
I MS Flat 

i Flat ' 
; Flat I 

~ Flat I" 

I I "S FI 
I I "S FI 
I I "S FI 

Galvanlsed MS Flat 

I MS Flat 
I MS Flat 
M 'Fla! 
MFIat 
M Flat 
M Flat' 

I M Flat 
IM;Flat 
I Mil Flat 
I Mii Flat ' 
'M: lal, 
• M: lat 
M: lat 

:I~ 
I IMSFlal' 

Gafvanised steel Wire 

Galvanisoo steel Wire 

I MS Flat 
I MS Flat 
! MS Flat 
,MS Flat 
'MS Flat 
,MS Flat 

Galv.nised MS FI.t 

MS Flat 
I I MS FI.t 
Ii IMSFlat 
I i I MS Flat 

: Galvanised steel Wire: 

Galvanised steer Wire 

! MS Flat 
• MS Rat 

I MS Flat 

Sh..,t 1 of1 
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FORM 110. 'EM- IG"''' 
CUSTOMER PROJECT SPECiI'lCA ilON 

• QUA-LITY PLAN 
llTI.E NUMBER 

1-----
QUALITY PLAN SPEClflCA ilON i BIDDER I 

. VENDOR NUMBER PEIl'506-4lO-Q.OOll.Q . ilTlE 

. SHEET 1 OF2 SYSTEM ITEM Ie ELECT. MOlORS BEIDN 75 Kl 8ECTIOII VOLUME .. 

CIIARACTE· TYPI!I . ''''J AGEIICY 
S. EXTI!NTOf REFERENCE ACCEPTANCE 'FORMATOF REMARKS I COWOllENT IOPERA'fION Rl8TIC DAT. METHOD Of 

NO. CHECK CHECK CHECK DOCUMENT NORM RECORD p W V .. I 

1 2 3 4 5 8 7 8 • 111 11 i 
i 

1.0 Painting l.Shade MA VIS1I8l Samples Manufr's PHELSpec. Logbook 3 · · 
spec/BHI!L _as 
spec.! ReICMl[ Col7 
StandaId 

2.0 Assembly l.Wodcman- MA Visual 100% Manut's spec. Manut's spec. -do- 3 · · 
,,," ship 

2.DimellSioos MA -do- -do- Mfg.drgl Mfg.drgl -do- 3 · · 
Mfgspec. IeIevBDIs 18 

• 3.CorredneSl! MA visual 100% Mfg.Spec.! Mfg.spec.! -do- 3 - -
compleleDess . relevaml8 relevanll8 
1l:mIiDa1lonsl Is 
making! 
colour code 

I 
3.0 Tes1II I.RouIine MA -do- 100% 18-32SI Same as Test Report 3 2,1 2,1 . Note-I 

tests Includ· BHELSpecl CoI.7. 
iDg special Datasbeet. 
test as per . . BHEL spec;' • 

• 
.2.0veraI1 MA Measm'ement 100% Approved Approved Iaspection 2 1 -

djmensions &; visual drgIData drgIData Report 
and sheet sbeet&; 
orientation RelevanllS 

6<! BHEL· PARTICULARS BIDDER I VENDOR -, 

NAME 
. SIGNATURE l 

DATE BIIlIISR'. IVI!IIDOR'. ~ANY 8EAl.1 
1 
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CUSTOMER 

• QUALITY PLAN BIDDER/ 
VENDOR 

SHEET 2 01 2 SYSTEM 

~. 

PROJECT 
TITLE 

QUALITY PLAN 
NUMBER PED-506-00·(Hl061O 

ITEM N; ELECT. MOTORS BELON 15 k1j 

FORM No. PEM-

SPECIFICATION 
NUMBER 

SPECIFICATION 
TITLE 

SECTION VOLUME II 

• 
~ 

," . 
~100 

, 
i 

CHARACTE· TYPE! 
EXTENT OF , REFEREIICE ACCEPTAIICE FO~;OF AGENCY 

REMARKS I COMPONENT/OPERATIOII RIITIC CAT. WITHODOF 
, CHECK CHECK CHECK DOCUMENT NORM RECORD P W V 

2 S .. S 8 7 8 • 10 11 I 

I 
, 

i 
i 
• 
i 

3. NameplatJ M VISU8l 100"10 18·325 & IS·325 &. Inspection ~ I 
, . 

details Data Data sheet. ' tion 
.' 

sheet Report 

. 

NOTES :- I·Routine tests on 100% motors shall be done by the vendor. However. BHEL sbsll witness routine tests on I3Ddom samples. The samPling plan shall 
be mutually agreed upon. ' 
2·Wherever customer is involved in inspection, (1) sbsll mean BHEL and customers both together. 
3·For exhaust/veDli1ation fan motors of rating uptol. 5 kw. only routine test certificates sbsll be furnished for scrutiny. 

, 

BHEL PARTICULARS BIDDER / VENDOR 

NAME 

SIGNAnJRE 

'c-n-f)-~-f"j 
DATE 

.~, -,-iIDDfJ8 '''N~8lfA''8EA()~ 
" r)' rJ n r) II) (~ '. 'II 'II ,~ , "1)-,');1) ,) f' !'f' II! r, ., ' , 
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FORM No. PEM--I8G41,Q 

CUSTOMER PROJECT SPECIFICATION 

II QUALITY PLAN 
mLE NUMBER 

BIDDER I QUALITY PlAN SPECIFICA TlON 
. VENOOR NUMBER: PED-S06-OO..Q'002/01 TITLE 

SHEET .' 2 OF 3 SYSTEM: ELECTRICAL ITEM: BOUGHT OUT ITEMS SECTION VOLUME III 

r,' CHAI!ACTE- TYPE! 
EXTENT OF REFERENCE ACCEPTANCE FORMAT OF AGI'NCY , 

COMPONENT/OPERATION RlSTIC CAT. METHOD OF RI'MARKS 

I CHECK CHECK CHECK DOCUMENT NORM RECORD P W V 

1 2 3 4 5 6 7 8 S 10 11 • • 

; 

•.. .. -. .. -- .. -
• 

8) INSTRUMENl1S. GAUGES.CONNECTORS. 1.PIMCAL MA IllliliAL 1_ NO.BREAKAGES! NOBREAKAGeSI INSPN. REPORT 2 - · . LUGS, GLAND PACE HEATER. 'niERMOS CONDITICIN Do\MI\GI!S DAMAGES 
TAT .TERMINAl.BLOCKS. LAMPS. . 
PUSHBI.ITTONS,sM ALL SIMTCHES, 2.MAl<f lYFE MA VISUAL . 100'l1 .BHEL SPEC.! BHELSPEC.I .00- 2 · · TOilE PROCURED FROM 

" 

NAMEPLATES, FERRULfS. LABELS. RA.11NG !1C. APPD.DAGS. APPD.DRGS. APPROV!D w.K£. 
SncKERS, PllCSL£E\II!SJ CHANNELS 

3. FUNCTICNAI. MA ELEcmcAL _ lOO'l1 RELEVANTIS RELEVANTIS .QO. 2 · -. ... 'C) RELAYS ANI) 11IoIERS 1,PIMCAL MA . . VlSUAl.. _ 100'l1 NOIIREAKAOES!· NOBMAKAG£SI· ~NSPN. REPORT 2 " .. . .. 
CONDI'IION DAMAGES DAMAGES . .. ~. ' · 

TO BE PROCURED FRCt.! 
2;WJ(E lYFE MA VISUAL 1- BHELSPEC.I BHELSP!CJ -00- 2 · APPROVED MAKE., 

RAllNG !1C. APPO. DRGE. APPI:1.DRGS. 
3.FUNCTIDIIAL MA' ELEcmcAL lOO'l1 !l£LEVANT IS: RELEVANT IS: .QO- 2 · · 

TEST 

D) PCB ASS_lY REmTOIlPNC ......... -.PEI).I!5'I.QD.Q.002 

1.3 INSULA'IlNGMATERIALS 1. ELECTRICAl. OR ELEC.TEST SAMPLE BHELSPEC.I MANF.sm.1 TESTCERT. 2 · 1 
(FlIP, SMC,DMC,I'TC) . RELEV.iS:1 RELEV.IS:/ 

MANUf'SS1D. MANUI"SS1D. "-,,. , -
'" 

2.NECK PROPS. MA MECH.TEST SAMPLE .QO- . .QO- .QO- 2 · 1 , 
.. _.,-" .......... :--- ra. TIUi:KING ... MA' ELEe. mt' .. $AMPLE" -iiQ;=~- ", .* :- ...... ~ -00--:.. :. .... 3t:l~ j , 

. .. 
. - ... . .. ~. -- ,,~ .. " . --"NlSx·· - . ,. • - • ¥ 

1.' W!RES JCABLES 1.SURP"'" 1M - 1_ NOIliSUAL NOIliSUAL LOOao6Kt 2 · · 
FINISH DEFECT DEFECT INSPN. REPORT , 

• 2. DIMENSIONS MA . MEASUREMENT SAMPLE IlHElSPfCN. IHELSPEt:. .1)0- • 2 · · 
3.HVlESTAT OR ELEe. lOO'l1 IS:694 1S:694 -00- 2 · · _OF .. 

ORIGINAl. HII . 
BHIlL PARTICULARS BIDDER I VENDOR -. ~ 

""':/ 

NAME 
. . 

, 

SIGNATURE 
. , 

DATE IIDDEII'$ I VENDOR'll COMPANY 8£AaJ - .',. ... ., I. "... .... •• .. trl .-J fI. () f. f, f, fl " " r, T, " 'I' " .. ~ ., ~ fl fl ~'"' " 11'" ~ ~ 
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FORM No. PEM-604' . 

CUSTOMER PROJECT SPECIFICATION , 

II QUALITY PLAN TInE NUMBER 

BlDDER I QUAlI'lY PLAN SPECIFICATION 
VENDOR NUMBER: PED-506-00-Q.0~ I 01 TIne 

SHEET 3 OF 3 SYSTEM: ELECTI'IICAL ITEM: BOUGHT OUT ITEMS SECTION VOLUME III 

a. CHARACTE. TYPE! 
EXTENT OF REFERENCE ACCEPTANCE FORMATOP 

. AGENCY 
REMA~S 

, 

COMPONENT/OPERATlDN' RlSTIC CAT. METIIOOOF . NO. CHECK DOCUMENT . NORM RECORD P .W v , 
CHECK CHECK •• 

1 2 3 4 5 6 7 8 t 10 11' 
. 

. 

I.S. BUS lIARS 1.IlIMENS'ON 1M. MEASUREMENT SAMPLE .SHa SPECJ BHELSPECJ LOGIIOOKI 2-' - - · ... 
APPD.ORGS. APPO.ORGS • INSPN REPORT . 

2. SURFACE· • lolA VISUAl. 1_ .00- .00- .00- 2 · · 
fINISH 

3.IoIATERIAL lolA VERIF.OI'TO llLDT .00- .00- . TESTCERT. 2 · 1 ~ 

GMOE , 

4.CONDUC1MT\ CR ruC.TEST .00- .00- .00- .00- 2 · 1 

- . . -.- ---
1.6 SHEETSHEEL . _ . 1. T1:i1(:I(NESS .. MA • -MEASUREMENT' SAMPLE -b0:: .00- .00- 2 . · · -- . • '0 

Z. WllViNESS 1M. MEASURl:MENT 
1_ 

.00- .00- .00- 2 · · 
... 

:1. DUCllU'TY OR BEND TEST SAMPLES .00- .00- TEST.CERT. 2 · · 
I IINSPN. REPORT 

1.7 TRANSFORMER& REACTORS 1. ROUTINE MA fLEe. TEST 
1_ 

RELV.STD.AND RELV.STD.AND TESTCERT. 3 · 1,2 . 
TESTS . BHELSPEC. AND BHEL SPEC . . 

<0 

• 
2. TEMPRfSE lolA ELEC.TEST llRATING .00- .00- .00- . __ .' .. 3 · 1~ --"." .. .--' -----

TEST .. _. .-- <0 
. . .- .-. .. ~-. " "-~"-' . •• ~ _. w·_ 

.. - ',' .- 'w " .-- . _.-._---
~ --- --_ ... --.-- •. -- c --, -.--- . .. _ .. ,. .-.-. . 

1.11"- -PAIRTS··-- .• . .SHELFUFE' •. MA ViSuAl. -- I_ ....ASPER PAiN11 .MANUPS SPEC .... INSPN. REPORT 2 · · . _ .. _._. '" ----'( ---
1.9 aASKETS (SVN. RUBBER QNL V) I.DIMENSIOII 1M. MEASUREMENT SAMPLE Ml\HF'S DRGS Ml\HUPS DRGS . INSPN.REPORT 2 · · 

2.SHORE lolA TeST . .00- Ml\HUPS STD. MANUPSSTD. ~.RePORT 2 · · -- HARDNESS .. 
3.ABEING lolA TEST .00- 1S~-2752 lSo34OIlIIIS-2752 INSPN. REPORT 2 · · 

. 
. .. 

SHEL PARTICULARS 
-' 

BIDDER I v['lIDOR . 

\/,1 
~ .. ~/ NAME 

SIGNATURE - -
~ -DATE . 1IIIl00R'S IVUDOR'S COW'ANY SEAL - ._ .. - ... - . 59Page 76 of 112
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. ' I . INSTRUCTIONS FOR FILdtNG QU~llTY ptAN : 

t: " (Form No. PE~.6Q42 fl) ! 

• • 

.: .' . .'. . .' . .' ...\ '. . . . 

~". Quafily .Pla. $h. ,ftinclude "II u ..... QIJ3KIy. ConlrOI M~.· "'.lfe.o"". Checks '9do~liJd by Ih:e. Valida< tb en ..... lluIi u.... .""terltit 
~ponenllD,se.mblj/!lervices sl,ppned by htm meetl'wm, me~t too r:eql"fe~nls -as ~-~ped~Uon!5·.nd good pr~dtceti T~J . '_, 
.hllliincrude •• olages !Ii """rnlibn such as .... leriaIS. prace ..... manufaOlllre, ••• 80""1, ptlc:ldng .J.! despalch. The fOllowing 

1 ;~Ii"!'t ~ inay be "",ed: .\ . 1 .. II 
'liC'~'7 Sni/'lllmb<:,.,·. \" . ", • . , . I . 

C' ... m 2..~I/OpP.rLIlon'Th" comPonent lInrt1nr",.;, .. ...",l)eingJ..,dted-.l\ •• be gfven .h.... ·l,··· 
: c ,lumD. 3; er.tlraet.rI&.lics .. q.; .... !hG ch<H..:t_~' .. bellr9. . 6h""'ecI ••.. htlll·1le.· giYan.here. ego: ch .... lelil eIo'nP<>lIilon.· 

, mech .. l1icaI. ~Ies .• Ie". Ilghl ••••. surf."" cIClecIs ele.. ". I. .., 

·)C .... umn.. • Cnlo""ry • 'CA' 'lando 1",";';lk:IIlcha",clerlslic l ,iT.ctllig uloly 01 eqtllpnient and ",,",onnel :. 

. . .' .MII' litnds lor' In",or Che"'r"teri.1k: ,,"ectkr!/s~IeIYOI ..... """""I·lInd per.\>nnitl 

• '1Af S .. ods fOr millo, Characla'lslic"ffecllng .",.,.,1."". ~I':' 
. • C.,IumD 5; . Typeh,4'ott.Od 01 :'" g. cherntcal annlp"len'ile lesting, h"' ...... c leat. .. ~aI e.~minaUo;HiIdIogrIIphy Itle. 

.> CoIUimG- '. Extenl'll' ""eck. uch IS.· 100. la, I jJer "" .• 1 .,e:" . '. 
'.CoIUmn 7· Rele~ Do. ,-. ~nls. auch .s 1ec;h~I.pedl'~;drlMing" ~rd tlPecinc.II~. (IS, 85 
'1 erc., proced"""le~ 3...,....1iIg 10_. ~. IS """.. .'. . ". . .' . ' . 

. CQlumn ~ . =.~i:. d;:r:. lSI,""". . rdsel.:. ecco<jo'lnglo wit. : k:h. • accej>lllbillly or otherwise of lhe char..:terls~ '*,"g . 
FOIu"," 9· • Formal· of It . ~ Fonnal$ •. k>g ,_. iCporta.e\<>. in. "'IlIch lIIe ob.elY8llo .. an. recorded. Standard k>g 

$heels, _11 •• llinna ... efc. of the Vendors ahaW "1 numbefllOd' ond such ... lerenee ilUmb .... shell be lnekJ<led 

., he.... ~ . . . ., 
lC,tumn 10- ~y. TIre 09 "1 wItId1 pede ..... !he IeWmslM:llot'o shall ..... ...-iIle" In .ub-column 'IN' 

• Tho "*,,"1 ....... 1Ies ""'I _"",,-s/lnsj?edlan .......as .... CIt"". out audit check ,01 the """"",ne",1111 
..... Uon shan . written In suIJ.<:oIurnn V • . 

• 1M ;,ge""", .. tre:C<dIled'1' slands lor {BIl'fL~ >:}~ .... •.. .. ' 

as 1.2 & 3 '! ·'1' • means IhtI _iIItion.hall be._ by BHEL'befme hi .... rt or 
. . lire nexl ~n. . 
'2' .. Stands for ven~r 
'3' slands for .... b·V.ndor of Ihio VenUor and so on~ 

1. • I 

'3' in cokmh '.,. 1n .... le.IJ.,.pecUon 10 be perrOnm..:! by sub-VendOf'S ac . . 
. . '".' I, .';,", - , 

.'2' In cOlumn W Y""" "'sl~cUon 10 be wllnp", .. ,rI by Vendor. ac .' . 
• '1'tn''';'umn V (ne.n. YllrificaUOn Illallbe done ,?yIlHEl·.nd """, .... 10 be slailed only aller the hold 

· politi Is de ..... d bi BHGt . .' • . 
1- ,., ~ -

i • 

R ..... r1<s • Any~dal """arks ahaft beglwtn he~. 

)OTe$ : I ' 

wM/1 ihe le.ICerillicliilec.'le g. tnalr.t'lal ~ntlf~) • ..;.,@. ~ft be dr"';'. bgy 8HEL 
I lIpecillc:llUOnl shall be carife<! out In \heir pre ........ or In recognl%iJd Go,..rnmclnl 

---!: • 

'. 
In _ 61 conelal 

. , 
: _noI all lesllll IS per r . . .. . 

i • . l.aboralaoy··1· . 

POM'nIJI_ inIII...y Jdimftlled ....J "amped by BHn QS .~er. ·.he IdenUIlcaUOll ma~s sh.' be 'PreUllfVed dO "palch. 'IYIrere"\,, II1Ie 'S no! ponibIrs. the ldenilJlcetlqn mark shall be Iran .... _ 10 the 
.~I.ln.lh. . nee of BHEL OS ElI!Jindr .... ~ olhir >Me ......... ' .': . 

F« caStings""" forgingL Integral ~it spec!In<lns shIiII";' Pmvlded. WIIeIIIhis .. not Posaible fQr ""$Ilng,they .hl.u 
.. be poured in Ihe preM.!"" 01 8HE\. OS EngInft( u ..... ~. clheowtse, If witnes.lnc). ~ les! by BHEL is called lot. 

When welder. qU'!fiRJd ~y "'''''led.ln.PI'IlIkIn "911f1Cl-.s or .1~lulory bodIe .... not "",,1.""'. '!U8IIlcaUon lests shall 
be conducled in IhePo!senco of SHEl OS fl....... I . . 1 ". 

This <luaIIty ;"'n Is ~ 10 be modified as ""rlhe ~"""'Is of opprovod\frllwlng. and changes 10 lechnk:lll 
~_"",r"'!ngs. " ""'reare ClIriIr,adIdions In ,..,""'" 01 column 7'11 " "' .... en lhis Qua"1y Plan and lhe 
approVed drawil\g. sped!ficalion •. !he laOer$h.1 p."""". . ; 

· ; t" : • 
Whe",,,,,, Inspection !Jy !DHf:ls PurchHerlThlrrl p,"ly'SIAhdr>'Y authorities a'" mom.lory.' Uris shill be ,:","pRed 
wllh ., . 

tl1$OeeUon report,. log $1.",,". I",,' reilOrlslr:r.ilili<""'l~ '<ilel <hnft he fumi._ '" IVIEl ~I thPo anpr_oale .1IIge. 
or ~I U,e lime .f final' Inspeclion. a. required . . t . . 

This Oually Plan ,,_ orP~'b'" 10 01'''.' .• 1 ""'. ':"'fr $""": or .. 1JiIlIy o~ V .. ?dor. 
)-, The qdlity:' plan ,,11:111 br! submilted -in ~4'plllf'lir;;'II~, 17 r.op.,.'tl 

" 1 . • 
. I 

-I 
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~. 

~: 

r-t. 
'-J, ,., 

" 

iii 
jII);, 
1, ' , 

, 

, 

Clause No. 

'1.00.00 

2.01,00 . 

3.OO.()(I 

, .3.01.()(1 

3.01.01 

3.01.02 

,3.01.03 

3.01,04 

, , 

C<lI)S; AHP 
sT~DS 

'REQOI~ 

, " 

1$'.2399. IEEE:1~2.i~E4lO.IS:1;!55 
" 18:13573, ~.18:83O!:! 

The~~cabIe.~ "',.:ii8 Slippijicf~ 1nStIiIiiId·b,: h,eI'Ilh. 
work 1n~r'sscope:.Th .. .-m3hall,1III8bkt, proper IIwfng ,oI,a1~JIOVt8t.'· 
contrOl.' iMtturne.nialkin· and ~ cables', and -sllall' pto¥lde -npesill'y 

• mechan1C81 prolectl~n. vendlaliori and .agtllgatlon for ltilim as per tataat", ." 
I!ngine.ring , ptaQllCes and ciab~ .lI'IarIiJfactutllrs~. ~mend~ .,. The Q8hIe '. 
Il'I8tIIllatlon shall Ile cal'riep,out aspsr 1$:1255.- All hi!tdwate and,8ncIIoting 
~ ShaJI "" 'tnciuded.AI SIa8I, members stiali be ~dip ualVt!niS8d; "',' , 
'. ," .,. ~. 

,No sl.ibi:eri:! level, cable ~. shaU b!I~ beiOwCQiJlrOllllilldllV . 
~rl'Q<iriis'1n itJ. el!lll9pR!Jec:t,'" , . " ,.. '", 

.. ;.~ .. :~.~ 
D~ AND CONSTRUQ11ONAlFEAruREs" ,.'., 

Inier,p!!..'l1 cabling , I ' 

'1nIerpI8nt c8bIIng for ~ iouteS $hal be faij aIobg ~tle!illeslWctlJanllsl. 
dlreeuy buriled,~jfrom tap-Offs, same Cl!I1"belhrtlugb shallOw benclies, 
with approvaI,of Owner. caI:1Ias from ,main plant to, swII!:hyard' contro! room &hall,., 
be laid'in ovemead tresllllS or dI.icI bank-In case of Duct bai'lks, ,pull-pits shall 
be filled With sand ~ p~ with a PCC covering. DirectJY butried' Cables. If' 
essential, shall not have cor\centralion 01 more thM,4 cables. 

, 

T l<IN,lfonner yard and swilchyard 

In llanslormer yard and swilchyard area, cables shan be raid in ACe concrete 
trenches with RCC covers. Inter-pole cabling In switchyard shall, be in GI 
conduitslshaHow, trenches. The, main Gable routes coming out from Main plant 
building and crossing'the TllIIIIItolmer yard shall be:1aId In overhead ~ " 
banks. MInirm.un clear helght Of treslle shall be 205M and for AaWroad· crossing, 
It Shall be as par ra/Vroad abssIng ·norms. 

Falls floors are not to be provided for cabling purpose anywhere in the pIarn. 

Cable entry 

Gabl.e entry from outdoor undergroundtcable routes fo th,!, buildings. if any, shall 
be above the· finiahed Hoar· level 01 the building. ~ 

Trenches 

PCC lIooIi 19 of bUltUp. lfellches 5tJafI be sloped' for effective drainage with sump 
pits and sump pumps. 

TECHNICAL SPECfACATION FOR PART· B 
SECTION· E19 

P,AGE 
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;-, 

~- j 

. 

, 
'/ 

~ 

! 

, 

, 

CIau~e No. 

3.02.OQ 

'3.02.01 

3.()2.02, 
" 

3.0ZCl3 ' 

3.02.94-

3.02.OS 

,3.02.06 

3.02.07 

3.02.08 

3.02.09 

3.02.10 

, , 

a£c:n:uCAl.,SYSTEMS 

SuppodSYSllilm, ,"Sh8J,1 b9 ~.Out oIsheelSllMldf!:dly I,I1II-, 
! lor (;;able Trays/le:Kil:llevanlsed type CQuSisting ~ Channels" canUI.wefiBrms and, , 

associated btacket& & hardwarei,' Instaned ~at, sil.by' 
'boHlr'io of' ,c~g. Tbese ~hait b.i~.nouglvio, 
~ ma.x.' poseNe 1oadII"0Jmg "and" _ 1illdB1afibn. • 

·Type of cabIB trays " Shai b9I1K1der{or poMI"& f;Q!'ibbI ~ and~ , 
"ror~laIIcin 'c8bIes.!, ~ie With an, ac:cess~. 

" 

finis/:! oI,'QlbIe 
lrayS, ' 

Duct banl\ll 

Pipe sb:e &, type 

JunctiQn & puB 
boxes 

Cable glands 

filIinQs arid ~ , , ", 

Shall '.,.,!RciIii,d riiId _,' milL' '2r!im ihick lor 'lniys , imd i ' 

3nVri 'tI1ICkfor ~ plate ,,' , , ' , .. . -' -. 

, " 

Shall be ,Heavy,OOly GI 'plpelHlghDel'\flltyP~ pipes, 
encased in PCC (10'1(, splll'li 01 each siZ&., .subj$l \0 I" 
mln/irluin one) wiII1 suitable waIet'-prool ~~ , 

Shall be Suitable, WiIIl 40% fill crileria-GI ~uits shall 
be 01 heavy dU\Y~fiiml!lg!o 15.'9537. . 

Shall be hot dip gaJvanised sheet steel 01 .2mm 
Ihlckness. 

. 

, 

Shall be Nicleel-Chromium plated brass, heavy duty, Double compression 
conlormlng 10 BS 6121, 

Cable lugs 

Shall be $Olderless tinned copper crimping type. Ht;)wever lor HT cables, lugs! 
ferrules shall be 01 aluminium 'as per DIN 46329. For rest, H shall be as per 
relevant IS. 

• 
HT cable terminations & joints 

Shall be pIOV8lI design and type tested as per IS: 1;3573. HOWS1(eI, dynamic 
short circuli lesl will be' carried out at maximum system' peak. Elastimofd or' 
equivalent tully insulated pre· moulded, taped type or heat shrinkable type kits 
shall be ptelened. ' 

TECHNICAL SPECtFlCAllON FOR 
,! POWER PLANT .TURNKEY PACKAGE VOLUME· U 

P~T. B 
SECTION" E19 

PAGE 
. 2'01 8 
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,.... .. 
. ) .... 

ClauseNQ •. 

3.03.00 

, 
ELEpnucALS~S . 

c.ble laying 

Gables shaD be Iil~ $lIIcIIy In ~ willi cable S!lhed~. -, , : ". - , .' . -. . 

IdentHic:a1ioil 'Iags Jot .~ .. 

. . Inde~ie tags lO.biJ p~at' au tSnninatloli$.onlJoth 'sides of WaD . 
or ftoor CIi:Issii19;on, each~lI~ entiy~exlt, ~.<rt IMIry 20m' . 
in c;lble It!;lrii:MJ:llY. . ... . . ... . . 

iji).. Cable lraynumJi8ring iInd inIIJIdng 

To be prilvi(fed at ~ry 10m enoafeildt end ot C$bIe way & brinch . c:iIrInGction. . .. .. . .. . .. . ....... .. ... . . . ' .. .. 
.. ·.l~.'~ 

;,I) Joints 

Joints lor less Ihan .250 ~ nm at cable shall not be penniited. Joint .' . 
marka, shalf beproiddecl. Extra liIOgth'shaII be provided. for one ltand 
IWIl HT joints at a later stage. . 

'" Buried cable protection 

With concrete slabs; Route -maillets at every 20 Meters along the route. 
& at eVery bend. 

Road crossings 

Cables to pass through buRied high density PE pipes encased In PCC. 

Separation 

At least 300mm clearance shall be provided bl!tween : 

- HI power & LT power cables. 

- LT power & LT coritrollinslrumentatlon Cables. , 
S~ac!ng between cables of same voltage grade shall be in accordance 
WIth the derating criteria adopted lor cable sizing.. . 

viii) . Segregation· 

aJ Segregation means physical Isolation b prSllent fire jumping. . 

. b) All cables associated with the unit shall be segregated from 
cables of. other· units. 

TECHNICAL SPECIACAnON FOR 
POWER PlANT lURNKEY PACKAGE VOLUME -il 

PART - B 
SEcnON - E19 
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I 
f , 

, . 

r. " .. 

t 

" T, 
j 

Ii 

,c 

' . 

.. 

CI~w;eNc!. 

:.' 

3.04.00 

3.04.01 

xi) 

CAIIlJN(;, .EARntiNG·AND~P~ (E19).C, . .. ' .. '. ... . ....: . . . .. .'. : 

Ix) . 

x} 

.. 
Inswitchyan:i;~roJCI!bIBS ~.: aa~ .b~y sb!llibe. . laid on IIEipIIrate 1DIlksIItay.: . . . . ~ c. 

Ml!ilmu/Ilnumbet ofi!pare cores ~eqUlredto be leffl()r' 
. inlstt;On~ in ConIniII cables shall. be 8$ folloWS: . . . - "". ~ ... ,';: .' .. ",. , . 

NO. of. rpam'. cores 

M... 

1 

2 
.. 

3 

CaI!Ie clamping 

All cables laid on trays shall be neatly dressed . up. & S1.!itab1y elarnpell/ tied· to the tray. For cables in trefoil !ormation, lrefoij clamps shall be· 
prcMded. 

CatiIe fire proteclion 

Wliel'llVe'r the cables pass thIOugh wall&1loors. fire proof cable penetraUon seals rate.d tor one hour shaD be ptOYk:Ied. This shall be by suitable . block system using indiY!CfuaI btocks with suiIabIe framewod< or by silicon ATV foaming system. In case foaming system is offered, damming· board, If '!SfiKI, 8IlaII not be COOSldered for lire. rallng crkerla.· My of the ·syste.m offered lI/1all be of proven type as pet BS;476 (Part-20) or 
equivalent slandatd. 

EARnlINGiIlI'lOUNDING 
, 

. EarthIng system shall be dEisigned as per 1S:3Q43 and 1eeE:80. EaIIhing system netWork/aarlhmal shall be Interconnected mesh of mild steel rods buried In ground In the plant. All off-site areas shall be interconnected together by minimum two parallel conductors. The' Conlrac:tor shall furnish the deIaIIed design and calculatlons lor Owner's approval. Contractor shall obtain all necessal)' 
statutory apptovels lor; the. system. 

n:CHNlCAL SPECIFlCA110N FOR 
..... POWER PLANT TURNKEY PACKAGE VOLUME - II 

PART - B 
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'~No. 

" . . J. 

: 
.~ " 

" 

-.-- \ 

. Hi) 

~ 

\Ii) 

W) 

Ix) 

• 

ELECTRICAL SYS.TEMS 

EilIians at ahleetJicaI ~as Wei lIS !II ~ 
itto.,' shall. bel· earthed' twtwo· ~and diIitincI earth~eClions. . 

,.tai1le pipes, COI'IduIts, C8ble tfay ui::tion. < ele. sh411 tH;l bOnded to 
enStn a/ecCi.1ta1 l;QI1Iinultyetid ilaIItiiId a! reiJuIar l!1terVa1s as well as at 
boIh, 'iIiids. MillalDo CondUIts; pipeS ••• sh,811 not .bIt 1Is89 as ear&t! 
COIlIiQty conciucIi:i. M hinged clooIs sII!IU be. ~ II'jIleXibklbra.id!l 
0/ ildequata SIze. ' . .' 

. . 

Malilc siteaIhS 8nd ~ 0/ all riUIlcCr8' Cables shall. also be eaI1hed 
aAOIh.equlpmerttand swiId1Q. eoo. .. ' . . 

,~ . 

1'idWay'!Iai;tw ~ ~ bIlilded'aaoss fish. plates and, ~·.at reguku 
InIeIvaIII. The point YmeI& 1r8ck~ plant j1I'8Il. the rai si!K:tion sI1I$ 
be pI1!Yided wIIh Insiita~ JQint. at bOIh endS. . 

~ ccxiducIor Shall be buried-a! least· 2000mm outside tIlelence Of 
eIecIliCat 1nsI:aIIaIIons. Every atlBmllte post ,of the fences and an gates 
shaJI be connected to eadhIng. grief bY cine lead. 

. Earthing conductor embedded III the concrete IIoor shall have at least 
5Qmm <:otlClete Cover. . 

Earlhing connections wiIh equipment earIhIng pads shall be bolted type 
with at least two bolts, and joint surfaces shall be gallfanised. The 
connections' Shall be paInIBd with anti-corroSlYe paint after testing and , 
checIdng. Connection between equl~ earthing tead and main earthing 
conductors. and between main earthing conductors shall. be walded or 
brazed type. 

Neutral 01 power transfonners shan be directly connected to two rod 
electrllesln trealBd earth pits. which in tum shall be connected to 
$lalion eaI1hing grid. 

x) TI)e earthing terminal 01 surge arresterS and voftage transformers and 
Hghlning protedlon down conductors Shall. also be connected to station 
earthing grid through separate rod electrode, which in turn shatl be 
connected to station' elirthing grid. 

xi) Continuous length 01 cable ~y shall be earthed at 30m intervals. 

NiCAL SPECIRCATION FOR ., PART· B 
SEcnON· E19 
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II. 
~I . 

II 

I.: 
IL 
~: 
II 
II . 

I , . 

I ' .. 
, 

3.04.03 

(8) 

(b) 

(e) 

(I) 

(g) 

thy 

~. 

E;Irihing' .system 
life~lCy.· 

. IEa;-ao; 15:3043 .' 
40' .... . years, 

SYstem fauI··Jev8i '. ""** for. One ssc»ild ' .. 
- .. ,.", 

SOl. ' ..... 1.......... .' Colli . "10 ' "at site at ilUniniuni .. 
·-,.· .. 1 .r!/llClOt..IJ1IIII!II.IcI9. ' . . . . . 

.... 20 ~.~by Owner. 

. - . -. . .' . 

Min; steel CCII'i'osIorl. . As per ED. . . 
raI8 . . . .. ' 

. Oepin' of ·l.lUriaId 
ina/o. earth .. . 

COIlCkIcIof 

'. ooili.itll tiebW_ 'IIM!!: wlltlre\t '." 
cMues ~.iPlpes. dI.tcta.lUr!nelS •. 

• raiI~.eic .• 1t Shall be at least .~. 
.... SOO •• ii~. _. . . . . 

By' ·eiedne. arc ~. WIItl ftISisIanCe·. or 
joint not iT1OOi.1hliri that or theconduclor.' 

Welds to be treated with red l$ad for rust' protection and' lhen 
coaled with bitUlI1IIn compCl!Jnd for corrollion protection. 

(i) Surtace .reSistIvity Gravel 3000' ohnHneter 
Conctet8 : . 500 ohm-meter 

The nlmum condUCtor size for earthing sy 

CootkIClm Bbove . 
ground & in trencI1es 

5x8 mm GS nat 

65x8 GS flat 

5Ox6 ' GS Ral. 

5Ox6 mm 

TECHNICAL SPE9IFlCATlON FOR 
POWER PLANT TURNKEY PACKAGE VOWME· U 

PART· B 
SECllON • E19 

PAGE; 
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I~ 
#I 
~ f .. . 

r~ 
I:· , 
.~ 
'.;1: ...... . 

", . . . .:.s, ... 
;'.' l . 

. ~ ... ~ 
~ I 

:; •••.. ,l .... , .... ' •• 
, , 

',-\ " 

.[.)' . 

I, 

~ 
, -'-"1'" 

~ 
~ 
~'. 

.. ( • . \ 

ft· 

-. " 

a .. 
~ 

ClauseNp. 

4.05.00 

4.05.01 

4.05.02 

4.05.03 

-------_ ...... _-----_. -- ----~---,--- -------

.. . ELECTRlCAL SYSlBIS .. 

CAtiuNG, EARTHING ANDlJGHTNING PROTECTION (1!t9) 
, -'. - " .,',. - - " -', 

'. >.30 :9Q' 
. . \f) . niClIDrIr}S IO.-w 

\I)' 1Ors~~~~ 
vii)F . Hi'> LT mOiots.UP'5 .. 1Il hi. ;:W. 

'. Ix) .. COmroI·· . &,~-:..,. 
Push .buItm· 
&. JUridion bole .' 

xi) caJj/e IrayS, c:QIunll\i 
'. & /'IIItrCIUres 

. 1dI) &lsductenclosures" 

xiii) . Rails & OIlIer 
metal patts 

UGHTNING PROTECTION SYSTEM 

'-

" ',' 

. ;35 .......... ' ..... ' . 
,1!Slt6mm GS flat .' 

; :''''''!'''' 

5Ox8nim GS .' 

.' •.•... \ 
SOidl mm GS Rat . 

. mm Gs nat 

The lightning protection $YIIiem shall be designed lIS per 113:2309. It shall. cover 
all buildings and stltlClUres In the plant. Balance 01 plant and swltchyard & 
lransfonner yard ateas. It shall cornprisehollzontaVverticai air terminations. down 
conductors. test links and earth connectlons to the station earthing grid. The 
lightning protecllon for swiIchyard shall be provided by means of lightning fTIII!IIs 
IIUiIabIy located.AII c:onductors shall be 01' min. 25 x 6 mm size and shall be of 
galvanlsed steel only. . 

The lightning pl'Olectloll S}ISIern shall nol be in direct contact wlih under ground 
metallic seMce cII.ds and cables, and shall not be 00I1I'lIICI9d above ground Iavei 
to other earthing conductors. All JOints' in the down cOm:Iuctors shall be of 
welded type. All conductors shall be of galavenised steel only. 

Plrlser system for lighln/l)g shall not be accepled. 

TECHNICAL SPEClflCAnON FOR 
POWER PLANT TURNKEY PACKAGE VOLUME· II 

PART - B 
SEcnON: E19 
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1. SCOPE 

TITLE: 
SPECIFICATION FOR 

PROGRAMMABLE LOGIC 
CONTROLLER SYSTEM 

Form No. PEM-6666-0 
[~PECIFICATION NO. PES-145-36 

I VOLUME 11-8 
. SECTION D 

REV. NO. 00 DATEMarch 24, 2004 
SHEET 1 OF 6 

I 

This speoifioation covers the Design, Manufacture, Assembly, Inspection and Testing at 
manufacturer's works, proper packing and delivery to site, erection and commissioning 
of the PLC Control & Monitoring System comprising PLC Control paneVRemote I/O 
panel (housing Processors, I/O cards, power supply packs etc.), Operator 
workstations(OWS), Printers, Annunciation system, UPS, cables and all other 
equipments and accessories required for completeness of the system as mentioned in 
different sections of this specification. 

2. GENERAL 

2.1. The PLC shall perform protection logic, interlock and sequential control functions 
such as binary logic operation, set/reset operation, timers, counters, logic blocks, 
math functions, Boolean functions & timer functions. 

2.2. The system shall be redundant in processor, power supply and communication 
interfaces unless otherwise specified. The system shall have self-diagnostic 
features. The control of all drives and equipment shall be effected through the 
keyboard/mouse in addition to panel mounted push button / control switches as per 
the system requirement. 

2.3. The system shall have facility for connecting to Main Plant's Distributed control 
system (DCS) using serial link. 

2.4. The mimic shall be displayed on the OWS screen and shall also be provided on 
the control desk/paneL . 

2.5. The PLC system shall be sized to meet process/system requirements as per the 
approved P&IDs and Control write-up. 

3. TECHNICAL REQUIREMENTS 

Details of various PLC system components shall be inclusive of but not limited to the 
following: 

3.1. CODES AND STANDARDS 

The equipment covered under this specification shall meet the requirements of 
latest edition of all applicable codes and standards like ANSI, NEMA, IEEE, 
IEC, NEC & IS. 

PLC shall conform to I EC: 1131 

3.2. CONTROL PANEL 

3.2.1. PLC control panel shall be freestanding type with provisioil for mimic 
display, push-button stations, control switches, indicating lamps, metering 
instruments and critical alarms. 

3.2.2. The salient features of construction shall be: 

Sheet material: Cold rolled sheet steel 
Frame thickness: Not less than 3.0mm 
Enclosure thickness: Not less than 3.0mm for load bearing 
sections(mounted with instruments) and Not less than 2.0mm for others 
Gland plate thickness: 3.0mm 
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3.2.3. Each panel shall be identified by a name plate, which shall be of non­
rusting metal or three ply lamicold, with engraved lettering. 

3.2.4. 25 x 3mm Copper ground bus to be provided for each panel. 

3.2.5. 240V AC single phase, thermostatically controlled space heaters shall be 
provided. Each free standing panel shall have a door switch operated 
fluorescent lamp and a 240V AC plug point. . 

3.2,6. Painting treatment shall be as per IS:6005, Two coats of lead oxide primer 
shall be followed by powder painting, Paint shade shall be as specified in 
the "PLC system data sheet." 

3,3. PROCESSORS 

3.3.1. The microprocessors shall be 32 bit, as per 'PLC system data sheet' 
requirement / configuration drawing. 

3.3.2. The cycle time for input scanning, execution of logics, overheads and 
output scan shall not exceed 120 m sec. 

3.3.3. The processor & memory shall be utilized up to 50% and maximum up to 
60% under worst loading conditions. 

3.4. INPUT / OUTPUT Modules 

3.4,1. Input/Output card assignments shall be modular I.e. no single card shall be 
assigned with more than one drive. 

3.4.2. 20% spare capacity shall be ensured in each card channel assignment 

3.4.3. Output command to MCC/Switchgear shall be through coupling relays. 

3.4.4. Status feedback from MCC shall be in the form of changeover contact. 

3.4.5. Signal multiplication where required shall be done in PLC. 

3.5. OPERATOR WORK STATION (OWS) 

3.5.1. The OWS and Keyboard shall be desktop mounted and shall be used for 
controlling, monitoring and programming function. 

3.5.2. Cclour CRT(s) with keyboard and mouse shall be as per "PLC system data 
sheet" .. CRT shall have graphic display facility. 

3.5.3. The OWS shall be with Windows based operating system having 
necessary Engineering/Configuring software. 

I 
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Printers shall be provided as per the 'PLC system data sheet' 

3.7. ANNUNCIATION 

The annunciation system shall be facia window type, driven by the PLC. Audible 
alarm, Acknowledge, Reset and lamp test facility as per ISA sequence -
Si8.1,M. 

3.8. COMMUNICATION WITH OTHER SYSTEMS 

3.8.1, The PLC system shall be provided with hardwired/serial interface for 
communication with plant DCS, 

3.8,2, Serial communication to DCS where provided shall be "ngii16i~red to 
ensure that signal communication time from instance of occurrence of 
event in the field till the receipt of signal at DCS shall not exceed 2 
seconds, 

3.B.3, Serial communication to DCS shall be TCP/IP or MODBUS Protocol 
based. The details of serial communication shall be finalized during 
detailed engineering, 

3.9. POWER SUPPLY 

3,9,1. Panel and OWS: PLC system shall be provided with 2x100% UPS fed 
from Two Nos redundant 415V, 3-phfeeders, The UPS shall have 30 
minutes Battery back up. Input feeder failure shall be monitored in the 
PLC system. Necessary redundant power pack and transformers shall 
be provided (in the PLC panel) to derive the power supply for control 
deSk, PLC panel and input / output cabinets etc 

3.9,2, RemoteVO panels: 1x100% UPS fed from Two Nos redundant 415V, 
3-ph feeders. The UPS shall have 30 minutes Battery back up. Input 
feeder failure shall be monitored in the PLC system, Necessary power 
pack and transformers shall be provided (in the Remote I/O panel) , 

4. DRAWING/DOCUMENT AND DATA TO BE FURNISHED AFTER AWARD OF THE 
CONTRACT: 

4.1. For Approval: 

• PLC system configuration drawing along with functional write-up. 
• Control desk/panel component layout drawing, 
• Power distribution scheme. 
• Block logic diagrams. 
• Annunciation list. 
• Control paneVcontrol desk GA drawings. 
• Control panel/control desk Foundation detail and cutout drawings. 
• PLC control room layout drawing, 
• List of soft signal exchange with Plant DCS. 
• List of mandatory spares 
• Quality plan 
• Data Sheet-C 

72Page 89 of 112



<-- / 

. Form No. PEM-6666-0 
.-.-.----.---------------~----.-,.~- -- -~-.~--

TITLE: I SPECIFICATION NO. PES·145·36 ~ 

SPECIFICATION FOR ~LUME I1~_B ----i 
PROGRAMMABLE LOGIC L SECTION D _. __ ~ 
CONTROLLER SYSTEM L REV. NO. 00 ,DATEMarch 24, 20~ 

l~HEET 4 OF 6 i 

4.2. For Information: 

• Cable schedule and cable interconnection drawing . .-
• Electronic earthing requirements. 
• Panel Heat dissipation data 
• Product/component catalogues. 
• Operation & Maintenance Manual on CDs. 
• Softcopyof Final/As-built drawings on CDs. 

The above list is the minimum requirements. Additional documents/calculations required 
shall be finalized during contract stage .. 

5. DRAWINGS AND DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID 

• Proposed PLC system configuration drawing with write-up 
• Product catalogues and specifications. 
• Proposed power supply schemes for PLC system, peripherals, and Remote I/O 

panels, 

6. TESTING AND INSPECTION 

6.1. The bidder shall adopt suitable quality assurance program to ensure that the 
equipments offered will meet the specification requirements in full. 

6.2. The bidder shall furnish the Quality Plan in BHEL format. The Quality Plan shall be 
subject to purchaser's approval. 

6.3. The complete PLC system, including all instrument and devices shall be subjected 
to standard factory tests (Le. Type Tests and Routine Tests) as per relevant IS, 
NEMA, IEEE, IEC. 

6.4. Factory Acceptance Test-FAT (Functional Tests) shall be performed prior to 
shipment and Owner/Purchaser shall be notified 15 days before the schedules 
dates of the test. 

6.5. The following Type tests shall be conducted as a minimum requirement as per IEC 
Standard:-

• Surge protection test as per IEC-255-4 
• Dry heat test as per IEC-68-2-2 
• Damp Heat test as per IEC-68-3 
• Vibration Heat test as per IEC-68-2-6 
• Electrostatic discharge test as per IEC-801-2 or equivalent 
• Radio frequency Immunity test as per IEC·801-6 or equivalent 
• Electromagnetic Immunity test as per IEC-801-3 or equivalent 
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6.6. Routine Test 

6.6.1. Burn-in Test & Elevated Temperature Test 
The entire PLC system shall be tested under continuously 'energized 
condition at elevated temperature for 48 hours at 50aC followed by 
operation under rated conditions and at maximum ambient temperature for 
not less than 120 hours prior to shipment 

7. SPARES AND CONSUMABlES 

7.1. Commissioning Spares and consumables 

The bidder shall supply all commissioning spares and consumables 'as required' during 
Start-up, as part of the main equipment supply. 

7.2. Mandatory Spares 

The bidder shall offer alongwith main offer, the Mandatory Spares as specified in. 
Volume liB Section C of the specification. The Mandatory Spares offered shall be of 
the same make and type as the main equipment. 

7,3, Recommended Spares 

The bidder shall furnish a list of Recommended Spares indicating the normal serVice 
expectancy period and frequency of replacement; quantities recommended for 3 years 
operation alongwlth unit rate against each item to enable BHEUBHEL's Customer to 
place a separate order later, If required, 

7.4. Special Tools & Tackles 

The bidder shall supply all Special Tools & Tackles 'as required' during Start-up and i 
further maintenance of the system, as part of the main equipment supply. 

7.5. Spares, Service support 

Bidder shall provide availability of spares and service support for minimum 10 years 
after guarantee period. 

8. MARKING AND PACKING 

8.1, Marking: 

A stainless steel name-plate shall be permanently fixed on each eqUipment giving its 
Tag/serial Number and salient technical specification. 

8.2. Packing; 

All equipment/materials shall be suitably packed and protected for the entire period of 
dispatch, storage and erection against impact, abrasion, corrosion, incidental damage 
due to vermin, sunlight, high temperature, rain, moisture, humidity, dust, sea-water 
spray (where applicable) as well as rough handling and delays in transit and storage in 
open. 

i 

i 
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The PLC system shalt be guaranteed to meet the performance requirement as 
specified and also for trouble-free continuous operation for 12 months from the date of 
commissioning or 18 months from the date of delivery at site whichever is later unless 
specified otherwise in Vol-liB Section - B or Section -C. 

10. APPLICABLE DATA SHEET FORMS 

. This document shalt be read with the following data sheet forms: 

Data Sheet A & B for PLC system 
. '- --~ 
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I 

: REV. NO. I DATE: 

! SHEET 1 OF 2 
. Data Sheet No.: PE5-145-36-DS1-() 

I Data Sheet A & B 

I DATA FOR PLC SYSTEM _~A.!A. SHEET - B 

I (TO BE AllED B'( PURCHASER) (TO BE FILLED BY BIDDER) 

HUJEC . ~~. 
.- . 

MH .. ~ fl.E:J£CT SYSTEM 

i 
IOUANTITY ~NITISED . 

LOCl~TION DOUTOCOR 

PlC 
"~Et .. ~~r' r BIDDER TO INDICATE 

EQUIPMENT 

I PROCESSOR 
n o".~, 0 

~ ;::;:":""~';'.";',",A~''''' W1TH COLD 8T ANDBY . 

~..:..:, .;;::"":~;";' WITH HOT 5T ANDBY 

DATABUSIHMI) o COPPER WIRE o FIBRE OPTIC 

DATA BUS (110 - CPU) i 0 cOPPER WiRE o F:8HE QPT:C 

DATA BUS (REMOTE 110 - CPU) i 0 COPPER WIRE o FIBRE OPTiC 

'OWS :JONE o TWO ,;;" '" II- . 

UC;;KIU MUN"VH liVi9- r,:R1- . 

A3 INKJET v' COl..ou_It. __ 

(J4, . OUANTITY LASER 'O/W -_._._-
COLOR INKJET ---_._-
COLOR LASER 

.~--

INKJET 
--~~--'-

PAINTER (foA) ~ MODEL 
LASERBN'I .. -_._-
COLOR INKJET 

-~.---~----

COLOR LASER 
.--.~ 

. 
A) gHAND ~EL D 

t CONFIGURATION 8) ENGINEERING soprNAAE 

FAGIL;T:; OONEOWS 
OALLOiNS 
D __ ~ 

. ~TER FURNiTURE . . 5?ies uNO , 
PANEL MAKE! MODEL BIDDER TO !NDICATE 

, QUANT elDDER 10 INDICATE , 

I CLASS OF PROTECTION ;;?"L P L 'l. 1 , 

rc;;,:ouR AS PER IS-5 SHADE ? =~ 0''''-'''£ t:."!it'~ 
'" 

i 
iMil.!lc ~ES ONO ! 

i Hi 'OTHEii : HARDWlRED [i(NO i ! SYSTEM 
r;;;:;;::;:;-;;,;;- Dope 

~NK COMMUNiCA'Y10N PORT TYPE as 4~.t; 
• _~f 

POWER SUPPLY 
TO INDICATE LOAD DATA INPUT FEEDER . 

REMOTE-IIO PANa BIDDER TO INDICATE LOAD DATA I 

1 
PREPARED BY I i APPROVED BY COMPANY SEAL 

r 0 '" o.m, 

, 
\<-A""A~I'< NAME RAKESH MOfJAN BHATNAGAR ARUN KARKARA NA\iE Aif.uLI 

SIGNATURE I Signed 
.... J Signed 

Sig'1ed SIGNA,UR£ {l:p 
DATE ; 29-03·20G4 23"03·2004 : DATE 2,--;"-0'-
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1.0.0 

1.1.0 

1.2.0 

1.3.0 , 
1.4.0 

1.5.0 

1.6.0 

1.7.0 

2.0.0 

2.1.0 

2.2.0 

SCOPE 

2 x 250 MW GHTP STAGE-II, 

LEHR-A. MOHABBAT, UNIT #3 & 4 

Technical Specification for MRS 

SECTION - D,2 

STANDARD C&I SPECIFICATION FOR PACKAGE UNITS 

This general specification together with enclosures if any cover the design of Control and 
Instrumentation system, complete with all accessories and materials along with special test 
equipm ent where the supply of such instruments is a part 01 a larger plant. 

The detailed scope of work, specific requirements, exclusions, deviations, additions etc. if 
any, will De indicated in the respective equipment/package specifications and addendum to 
this specification. 

Vendor shall be fully responsible lor design, materials selection, sizing and selection of the 
proper instruments for their system. 

All equipments suppUed shall be of proven quality Doth with respect to design and male rials. 
No prototype instrument or Instrument of an experimental nature shall be offered or supplied. 

Vendor shall prepare and submit a P&I diagram for the system within the scope of his supply, 
showing all the instruments and interlock/trip operations. Each instrument shall be given 
individual tag numbers from blocks of numbers allotted oy the Purchaser/Consultant. 
Symools shall be as per ISA 85.1. 

Vendor shall supply complete process data to the Purchaser/Consultant to specify those 
instruments not appearing in the Vendor's scope of supply but are an integral part for the 
control of this package. 

Vendor shall clearly define the operational philosophy suggested by him, which should be in 
line With requirements specified in the main package/equipment specification. Vendor shall 
also clearly specify the provision of control panels, UP8 (Uninterrupted power supply) 
reqUirements for their package in their offer. 

DESIGN PHILOSOPHY 

Instrumentation shall be complete in every respect and lioeral to the extent of providing data 
on all operation variables sufficient for the safe, efficient, easy operation, start up and shut 
down of the plant. 

The design and installation of instruments shall De generally in accordance with ISAIAPI 
recommended practices and other applicable standards like lSI, IBR etc. Material 
specifications and practices shall, in general, conform to appropriate ASTM or equivalent 
standards. All standards, code of practices shall De of the latest edition. 

2.3.0 All instruments and equipments shall be suitable for use in a hot, humid & tropical industrial 
climate In whIch corrosive gases and/or chemicals may be present. As a minimum, all 
instruments and enclosures in field shall be dust proof, weather proof to NEMA 41 IP-65 and 
secure against the ingress of fumes, dampness, insects and vermin. All external surfaces 
shall be suitably treated to provide.anti·corrosion protection against plant atmosphere. 

2.4.0 Ail electronic/electrical instruments and equipments shall be suitable for area classification as 
per IEC/NEC codes. Certified intrinsically safe equipment shall be used, in general, in 
hazardous area. In case where this is not possible explosion proof enclosures may De 
consicered. 

FICHTNER India 
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2.4.1 All intrinsically safe instruments shall be certified by the statutory bodies like CENELEC, 
BASEEFA, FM, PTB etc. 

2.5.0 The instruments like control valves, pressure relief valves, thermowells, orifice Ilanges, level 
instruments etc., coming on pipes and vessels under IBR shall be certified by IBR or 
equivalent statutory body. 

2.6.0 Location 01 process connections shall be either from the side or from the top of the process 
equipment but not from the bottom. This requirement is applicable to both pipes and vessels. 
The location of lower side connection shall be high enough to prevent plugging due to dirt or 
other suspended solids. In addition, the connections shall be short, vertical or horizontal and 
without any pockets. 

2.7.0 Materials of construction of Instruments' shall be consistent with temperature, pressure, 
corrosion conditions and other process requirements. 

2.8.0 In case where suitablE> materiai procurement is not feasible, 'diaphragm seal shall be 
considered. 

2.9.0 The design of control panel shall incorporate provision for expansion by installing spare 
capacity. Each panel shall be designed to accommodate 10% minimum additional equipment 
including 10% spare cable/tube entry points. 

2.10.0 Instrument power circuits shall be individually protected from fault with the help of luses. 
Power supply to the individual instrument shall be disccnnectable with the help of switch and 
protected with the help 01 fuse. 

2.11.0 Ranges for instruments shall be selected, in general, such that in normal process operation 
the indication on the indicator or chart is between 40% to 60% of span for linear and 60% to 
80% of span for square root. 

2.12.0 All electronic controllers shall be located in the local control panel. 

2.13.0 The ccmplete instrument system shall be designed for safe operation, by using normally 
closed contacts which open on fault conditions. 

2.14.0 Automatic trip circuits shall meet the following requirements: 

a) They shall not be taken from the same actuating device as measurement. 

b) Ali trips shall have a pre-warning alarm and an alarm to indicate the trip condition. 

e)lf desired, adequate trio by-pass facilities are to be provided with warning lights to 
indicate that the trip has been by passed. 

d) All the solenoids and relays shall be normally energised. 

2.15.0 Adequate alarms shall be provided to give audible and visual warning of malfunction. Vendor 
shall also provide alarm contacts for the operation of parallel alarms, common pre-alarm and 
shut down alarm by the purchaser wherever indicated. 

2.16.0 The design of the alarm annunciator system shall be such that the transient alarms of less 
than 330 m sec. duration shall be automatically discounted. 
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2 x 250 MW GHTP STAGE~II, 

LEHRA MOHABBAT, UNIT 113 & 4 

Technical Specification for MRS 
_, ____________ L-____________ ___ 

2.17.0 All lamps shall be provided with lamp test facility. 

2.18.0 Solid state digital temperature scanner shall be provided for bearing and winding temperature 
monitoring of motors, wherever applicable. 

2.19.0 Gauge glasses shall be provided for ail level measurements requiring automatic or manual 
control or monitoring. They shall have atleast the same pressure & temperature rating as that 
of equipments on which they are to be installed. They shall have ball check olf-set valves. 

2.20.0 All process switches shall be provided with DPDT switches with contact rating, as a minimum 
of 220 V AC, 5 Amps. . 

2,21.0 In general, block and bypass valves shall be Installed with all control valves upto and 
including 2" size except for butterfly and 3 way valves, slurry and freezing services. 

Handwheel, shall be considered for all valves except shutdown valves. 

2.22,0. Zener barriers shall be used· for Isolating signals between hazardous are" r.10unted 
intrinsically safe transducers and safe area mounted receivers. Alternatively explosion proof 
instruments shall be used as per the area classification. 

2,23.0 All transmitters shall be provided with output meter/output gauge at the transmitter end. 

2.24.0 The vendor shall ensure that the packing of instruments and associated equipment is 
adequate to prevent damage from such contingencies as rough handling, weather, 
condensation, dew, vermin and vibrations, 

2.25.0 All solenoid valves shall be universal type and continuous rated type. 

2,26.0 Analysis, if any, shall be complete with sampling system and shall be supplied with complete 
calibration kit including zero and span samples or buffer solution in case of pH meter and 
special tools required for the maintenance. 

2.27.0 Air supply of pressure speoified elsewhere shall be made available to the vendor at the 
battery limit tor distribution to the instruments. The vendor shall specify the total estimated 
power consumption under normal and peak load condition alongwith the offer. 

2.28.0 Wherever applicable, instrument junction boxes shall be provided as interface marshalling 
areas between purchaserlvendor tubing and cabling with corresponding junction box 
termination tag number. Drawing shall be furnished separately for wiring and tubing for 
showing all instrument interface details between purchaser/vendor. 

2.29,0 Instrument power supply shall be made available to the vendor at one point. Vendor shall be 
responsible for the further distribution. The vendor shall specify the total estimated power 
consumption under normal and peak load condition alongwith the offer. 

3:0.0 GENERAL SPECIFICATIONS OF INSTRUMENTS 

3. ~.O General 

3.1.1 The basic concept for Control & Instrumentation system is the use of electronic instruments 
throughout for measurement, transmission and control with 4-20mA DC signal level. 

3.12 Control valves shall be pneumatically operated. 
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3.1.3 Pneumatic instrumentation may be used for local control loops. Pneumatic signal pressure 
shall be 0.2 - 1.0 kg/cm>(g). 

3.1.4 Local control panels will be used lor packages, e.g. instrument air compressors, D.M. Plant, 
etc. Repeat indications of critical parameters of such packages shall be provided on DCS. 

3.2.0 Electrical Power 

3.2.1 The power source for Control & Instrumentation shall be 240 V ± 2% ; 50 Hz ± 3%. 
Analysers, conventional panel instruments like recorders, indicators, controllers, shall operate 
at this voltage level or 24V DC voltage derived from this. 

3.2.2 Solenoid valves and other instruments shall be suitable10r 24 V DC .and the same shall be 
derived intemally by the mamnacturer from 240 V 50 Hz . 

. ~.2.3 2 wire transmitters powering and field instruments interrogation voltage level shall be 24V 
DC. 

3,2.4 Any repeat relays used for alarm/interlock purpose shall be working on 24V DC, 

3,2,5 Normal power supply of 240V, 50 Hz shall be used for illumination of panels/cabinets. 

3.3,0 Instrument Air 

3.4.0 

3.4.1 

3.4.2 

3.43 

Instrument air at pressure of 7 kg/cm2(g), temperature 20-40'C and dew pOint -40'C or below 
shall be the source of power for all pneumatic instruments. All pneumatic instruments shall 
be selected such that even if air supply pressure selected such that even if air supply 
pressure falls to 4 kg/cm 2(g), instruments operate satisfactorily. 

Panel Instruments 

All panel instruments shall be microprocessor based. 

Unit of measurement: 

Flow Liquid m%r 
Steam T/hr 
Gas & Vapours : Nm%r 

Pressure Gauge 8ar(g) 
Vacuum Bar(abs.) 

mm of H2O(abs,) 
Temperature 'C 
Level % 
Analysis % 

ppm 
Graduations 

Flow with DP cells o to 10 square root 
Rotameters 1 to 10 linear 
Pressure Direct Reading 
level o to 1 00 Linear 
Temperature Direct Reading 
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2 x 250 :>1W GHTP ST AGE-II, 

LEHRA MOHABBAT, UNIT #3 & 4 

Multiplying factors for flow scales shall be specified on manufacturer's name plate. 

Recorder charts shall be dual graduated, in general, in 0 to 10 square root. 

3,4,4 Recorders shall be microprocessor based continuous pen type having 1/2/3 pens etc, and 
multipoint type having 6/12124 points etc. and shall be operating on 4-20. mA mC/RTD 
signals, received from transmitters, electrical transducers, thermocouples and PT-100 as 
per system requirement.Accura<!.y 0.2% and fan fold type with facility of varying chart speed 
from 20 mm/Hr to 1200 mmiHr. 

3.4.5 All controllers shall have facility for bumpless autolmanual and manual/auto transfer and set 
point adjustment. Flow, level and pressure controllers shall be provided with proportional plus 
integral .action while temperature controller with proportional plus integral plus derivative 
action, 

3.4.6 Annunciators, in general, shall be solid state type with plug ifi module, in a cabinet with back 
lighted engraved windows and integral power supply. 

Field mounted annunciator circuit shall be intrinsically safe witt. POV,,'! supply unit in a sate 
area. 

Annunciator alarm sequence shall be as per 15A sequence. 

A minimum of 20% spare windows with cards shall be provided as spares. 

3.5.0 Control Panels 

3.5.1 Control panels shall be free standing type and fabricated preferably from 3 mm thick Gold 
rolled steel sheet or 5 mm thick hot rolled steel sheet. Angle iron frame work stJall use a 
minimum section of 50 x 50 x 4 mm angle. The finish shall include sand blasting, grinding, 
chemical cleaning, surtace finishing by suitable filter and two coats of high grade lacquer with 
wet sanding between coats. Two coats of paint in panel colour shall be given for non-glossy 
high stain finish. Panel face final colour to 15:5. 

Light Admiralty Grey: 15:697 

Panel rear surface, frame work and bulk head plates shall have a finish of pale cream 15:353 
or Biege 15:388. A final coat of paint shall be given at site. 

3.5.2 Control panel inside the control room shall be totally enclosed cubicle type with 2100 mm 
high,1200 mm wide and minimum 800 mm deep if mounted locally.The panel depth to be 
increased if necessary. 

3.5.3 Control panels shall have removable hinged doors, generally at the back for easy 
maintenance and accessibility of the instruments. Doors shall be double leaved type with 
handle and shall be provided with lock and key. Adequate illumination shall be provlded 
inside the panel. All light fittings shall be suitable for 230V, 50 Hz A.C. 

3.5.4 The local panel construction shall be suitable for the site cond;tion and shall meet IEC 
requirements in accordance with electrica! area claSSification. Pressurisation or purging shall 
be as per NFPA 496 or equivalent. 

3.5.5 No process fluid, except air shall be piped to the control panel. 
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Technical Specification for MRS 

3.5.6 Mounting heights 

a) Annunciators (lop row) 

b) Miniature and subminiature instruments (nexl3 rows) 

0) Electric push buttons (last row) 

3.6.0 Pane! Wiring 

3.6.1 Open terminals shall generally be avoided. Terminal strips shall be 01 "Klippon" or equivalent 
type and shall be mounted in an enclosure. 

3.6.2 1.5 sq.mm multi stranded PVC Insulated copper conductor shall be used in general. These 
shall be laid in PVC troughs as far as possible. . . 

3.6.3 Wire carrying measurement signals associated. with thermocouples, resistance 
thermometers, pH instruments and other low level signals shall be routed in separate wire 
ways and not alongwith power cables. 

3.6.4 All intrinsically safe wires shall be routed in separate wire ways Irom non-intrinsically safe and 
power wiring, 

3.7.0 

3.7.1 

3.7.2 

3.8.0 

3.8.1 

3.8.2 

3.8.3 

3.8.4 

Intrinsically safe terminals shall be separated from non-intrinsically safe terminals atleast by 
50mm. 

Local Gauge Board 

Local gauge boards, where required, shall be constructed such that easy access ;s available 
at the rear for all instruments and accessories for maintenance. 

All presssure gauges shall be provided with block and bleed valves securely fastened with 
identification tags. 

Instrument Connection 

The connection of Instruments installed on vessels, standpipes tanks and piping shall be as 
per Annexure - I. 

Pneumatic connection for signal and air supply shall be 1/,;" NPTF. 

Electrical connection shall be W' NPTF. 

Threaded end connection shall be to NPTF as per ANSI 82.1. 

Flanged end connections shall be as per ANSI 816.5 

3.9.0 Pressure Measurement 

3.9.1 Pressure gauges 

All local pressure gauges shall be bourdon/diaphragm type of material SS 316. 

Pulsation dampener shall be used wherever pulsating pressure occurs in process. 
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Diaphragm seal type shall be considered for corrosive seNices. 

Dial size for local gauges shall be 150 mm. 

For temperature greater than 70°C, necessary precautions shall be taken like use of syphon 
in steam services. 

All pressure gauges shall be considered with safety vent consisting of rubber grommet at the 
back of housing. 

3.9.2 Transmitters 

3.10.0 

3.10.1 

3.10.2 

All Transmitters shall be of smart ·type. 

Transmitters shall be provided with integral output meter. 

Material of construction of wetted part shall be SS 316. 

In capillary type transmitters, capillary length shall normally be 5 meters. Also capillary shall 
be SS armoured. 

Level Measurement 

Level Transmitters 

Level transmitters shall generally be differential pressure type with local indication. 

Capacitance type level measurements can also be used 8.S an alternative method wherever 
requirec for highly viscous fluids or bulk materials. PTFE slleathed SS tubes shall be used as 
measuring probe. 

All DP type level transmitters shall be of smart type. 

Gauge Glasses 

Gauge glassses shall be considered generally as per process requirements. Maximum length 
of each gauge glass shall be limitec to about 1000 mm. If greater distance is to be covered, 
several such gauge glasses shall be considered with minimum overlapping of about 50 mm. 

Each gauge glass shall be considerec with excess flow ball check valve. Chamber end 
connected check valve shall be of offset type to facilitate cleaning of chambers. 

For clear/clean colourless liquid seNices, rellex type shall be preferred. For other services 
like liquids containing sediments and coloured liquids, steam services, two phase 
measurement, transparent type level gauges shall be considered. 

Gauge glasses on steam services shall be protected with mica sheets. 

Leve! indication with magnetic coupling of follower magnet, shall be considered fa' corrosive, 
dangerous/hazardous fluids. 

-- ~~'--~--~~-~-~--~-~'--'-~-~'---'--'-------~--"'-
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2,250 MW GHTP STAGE-II, 

LEHRA MOHABBAT, UNIT #3 & 4 

Technical Specifkation for MRS 

3,10,3 Level Switches 

For interlock services separate level switches shall be provided, 

Generally external float type level switches shall be selected: 

3,11,0 Temperature Measurement 

3,11,1 Thermowells 

Thermowell shall be used for all temperature measurement except tube surface (skin) 
temperature measurement and motor winding temperature, 

Thermowell material shall be SS 316 unless material of higher quality is called for according 
to process condition, For furnace temperature measurements Inconel Thermowell shall be 

, employed, 

The rrnowe II shall be made from bar stock for steam and water services and shall be 
fabricated type for Air and flue gas services. As per IBR regulation, IBR certificate shall be 
provided for steam application. 

3,11.2 Temperature Gauges 

Temperature gauges shall be bimetallic rigid stem, all angle type or filled system type. 
BimetalliC upto 300'C and mercury filled upto 600°C, 

Dial size of 150 mm shall considered for local gauges, 

3.11,3 Temperature Detectors (RTO's) 

For remote indication of temperature less than 300°C duplex RTD PT-100, 3 wire system 
shall be used, 

Normally minerai insulated type of RTD with SS 316 sheath-material shall be used. 

RTD shall be designed to protect against vibrations, RTD calibration shall be as per DIN 
43760. 

RTD with temperature transmitter shall be considered, 

However bearing and winding temperature RTD's shall be directly connected to receiver 
instruments! DCS, 

3,11 A Thermocouple 

For temperature measurement above 30Q"C thermocouple shail be used. 

Thermocouple of type K shall be considered in accordance to ANSI MC 96,1 for 
temperatures upto 1 OOO°C, For temperature more than 1000°C "R" or "S" type thermocouple 
shall be used, . 

Thermocouple shall be minerai insulated type with a sheath of stainless steel or better 
material, if required, 
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Hot junction shall be welded and ungrounded type. 

Thermocouple with temperature transmitter shall be considered, 

Compensating Cables 

i 

I 
I 
I 

Generally, thermocouple extension wire shail be used for interconnection from thermocouple 
head to the temperature transmitter. Wire size AWG 16 or 14 gauge shall be used for 
extension wire. Colour coding and EMF error limitations of extension wires shall be generally 
as per ISA recommer:dations, 

( 

3.12.0 Flow Measurement 

3,12.1 Orifice Meters 

In general, orifice plates with DP transmitter or DP gauge (where only local indication is 
required) shall be used. Orifice bore calculation shall be based on 180-5167 or B8 1042. 

Flange taps shall be used in general. 

Vortex meters can also be used for steam flow measurement on lines upto 150 mm and 
maximum pressure rating of 40 kg!cm2(g), 

3,12.2 Rotameters 

Rotameters shall be used for line sizes upto 3". 

Metal tube rotameters shall be used wherever application warrants and glass tube rotameters 
shall be used for non-critical services like cooling water, purge applications, flushing 
applications etc. 

3,12.3 Others 

Magnetic flowmeters, turbine fiowmeters, mass flowmeters may be used depending on 
process requirements, 

Positive displacement type meters shall be used for flow totaliser application, 

3.13,0 Control Valves 

3.13.1 In general, control valves shall be lIanged to ANSI and pressure rating shall be as per piping 
class, However, high pressure steam control valves shall have welded end connection, 

3,13.2 Non-standard size i.e, 1 W', 2W, 3W', 4%,',5",7" shall not be provided, 

3,13.3 Ail control valves shall have 316 88 trim as a minimum better material shall be used 
depending on process requirements. 
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3.13.4 Isolation valves & bypass valve shall be provided as per process requirements shown in 
P&ID's. 

3.13.5 The position of the valves during air failure shall be such that they take safe position from 
process point of view. 

3,13.6 While selecting the CV of the control valves, the sizing should be done for at least 33% over 
the normal flow. 

3.13.7 While placing a control valve on steam line, it should be ensured that the steam passing 
through the control valve is dried by providing steam trap upstream to control valve. As per 
IBR regulation, IBR certificate shall be provided for such valves. 

3.13.8 I/P converters shall be used to convert 4·20mA signal from DCS controller output to 
pneumatic Signal of 0.2·1.0 kg/cm2(g) for v."lve positioner. 

3.13.9 Solenoid valves shall be used on ON·OFF valves and on control valves having interlock. 

3.13.10 Proximity type limit switches shall be used for open close position for all ON-OFF va,ves. 

3.14.0 Zener Barriers 

Barrier input/output voltage and current shall be 24V DC, 4·20 mA DC respectively with 
maximum fault voltage of 250V rms <;>n safe area side. Barrier end to end resistance shall be 
less than 250 ohms and accuracy better than' ± 0.1 %. 

4.0.0 ERECTION MATERIAL SUPPLY 

4.1.0 The vendor shall ensure and supply all erection hardware required for installation of all 
instrumentation which form a part of the package unit. This includes items like cables, cable 
glands, junction boxes, instrument valves, mounting accessories, impulse piping/tubing, 
pipe/tube fittings, pneumatic signal tubes, air line pipes, filter regulators, steam/electrical 
tracing, insulation materials, cable trays, conduits, identification tags, structural material 
required for instrument supports and trays etc. 

4.2.0 The above broadly covers the items required for any typical plant, however the vendor shall 
supply all necessary items to make the erection and commissioning work complete in all 
respects. irrespective of whether erection and commissioning is included in his scope or not. 

4.3.0 The following are the minimum acceptable salient features of some of the erection materials: 

4.3.1 Process Impulse Lines 

a) Imoulse lines for instruments shall be Yz" OD tubing of SS 316 material according to 
ASTM A 269 for pressure rating uoto 40 kg/cm2(g). All fittings to be used for tubing 
shall also be SS 316, double compression type of standard make. 

b) Above 40 kg/cm2(g) pressure, \12" NB piping and associated fittings shall be empioyed. 
Impulse piping material shall be same as corresponding line material. 

4.3.2 Pneumatic Tubing 

For pneumatic signal transmission, PVC sheathed, 14" OD, copper tubes shall be used. All 
. fittings sha!1 be of brass, double compression type. 
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4.3.3 Instrument Airlines, fittings{valves 

Seamless galvanised inside and outside carbon steel pipes shall be used for instrument air 
distribution, and shall be as per IS:1239 class heavy. 

Isolation valves on instrument air service shall be packless gland type full bore ball{globe 
valves. 

4.3.4 Instrument Valves and Manifolds 

Vendor shall. supply instrument valves (miniature type) and valve manifolds wherever 
required. 

Body material and rating shall be as per piping class or SS whichever is belter and shall be 
forged type . 

. ' Valve trim material shall be 316 SST as minimum or superior as required by process 
conditions. 

Vendor shall supply a minimum of 10% of such instrument valve and manifolds as spare. 

4.3.5 Instrumentation Cables 

For 4-20 mA current signal, twisted pair stranded screened cables (1.5 sq.mm) shall be 
used. Multipair cables (0. 5 sq.mm) stranded shall be considered from control room upto 
junction boxes. Multipair cable shall have overall screening & Individual pair screening. 
Required parameters for intrinsic safe signal handling shall be considered according to Indian 
Standards or British Standards. when applicable. 

For thermocouple signals, thermocouple extension wire shall be used as mentioned in 
"Temperature Measuremenf'; Normally, twisted screened single pair ( 16/20 AWG) shall be 
used from sensing element to junction box. 

For RTD signals 0.5 sq.mm Triad cables shall be considered. Screening shall be provided lor 
RTD signal cables. 

For control cables, 1.5 sq.mm, 7 stranded, 2 core cables shall be considered between 
instruments and junction boxes, and 0.5 sq.mm, 7 stranded, multicore cables shall be 
considered between junction boxes and control panels. 

For power supply to solenoid valves, 2.5 mm2. 2 core cable shall be considered. 

All field instrumentation cables shall be armoured type and shall be with electrolytic grade 
copper conductor. . . 

The insulation grade shall be as a minimum 600 V. 

4.3.6 Cable Glands 

Vendor shall supply all cable glands required for glanding the above mentioned cables both 
at field instrument and at control room (local & main)!control room devices/junction boxes. 
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All cable glands shall be of anodised alum inium alloy or of nickel-plated brass and they shall 
be double compression type suitable for armoured cables, Panel end cable glands shall be 
with locknut 

Explosion proof glands wherever required shall be supplied, 

Vendor shall supply a maximum of 20% of cable glands as spare, 

4,3.7 Junction Boxes 

Vendor shall supply junction boxes wherever required. These shall b!3 of die cast aluminium 
alloy body and shall b!3 weather proof. 

TheS!3 box!3s shall have terminals suitable for min 2,5 mm2 cable termination (klip on) 
mounted on rails. 20% spare terminals shall be supplied in each junction box. 

Telephone socket shall be provided injunction boxes. 

Explosion proof junction boxes wherever required shall be supplied, 

Each junction box shall have a minimum of 10% or 2 nos., whichever is more, spare entry 
duly provided with plugs (weather proof/explosion proof, as applicable), 

4.3,8 Cable Trays 

All cables/tubes shall run on cable trays, 

These cable trays shall be made out of galvanised MS and shall be of sheet steel of 2.5 mm 
thick. 

The width shall be so selected that 50% of tray space is available for future use of the 
complete installation, 

Suitable cable clamps shall be supplied lor binding the cables I tubes at every 500 mm. 

4.3.9 Instrument Support/Structural Steel 

Vendor shall supply instrument stands (stanchion) and other structural steel material required 
for supporting the cable trays, impulse lines and instruments, 

Steam tracing tubes shall be 3/8" 00 copper tubes oj electrolytic grade copper, 

4.4.0 Applicable Standards 

Applicable codes & standards for control and instrumentation shall be as per Annexure - II. 

5.0,0 INSTALLATION 

5.1,0 Vendor shall be completely responsible lor installation of all instruments within his battery 
limit. 
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5.2.0 All direct mounted instruments like thermocouple, thermowells, temperature gauges, 
pressure gauges, pressure switches etc. shall be installed in such a way that they have better 
readability and accessibility. 

5.3.0 All capillary type instruments shall have the capillary supported properly and shall have 
protection of capillary against mechanical damage. 

5.4.0 All pressure, differential pressure instruments shall be provided with block and bleed, by­
pass, drainlvent valves etc. as per the installation sketches, and shall have accessibility. 

5.5.0 All primary piping/tubing (imuplse lines) shall have a slope of 10% on the horizontal run. 

5.6.0 All welding shall be carried out as per the relevant code with proper electrodes. Any testing 
(non-destructive) like D.P. test on root weld and final weld shall be. carried out as applicable. 
All consumables shall be part of vendor's scope of supply. Any pre/post weld treatment as 
required by the codes shall be carried out. 

5.7.0 AII·threaded joints shall be joined by'tofion tapes oniy. 

5.B.0 All impulse lines shall be supported at regular intervals. 

5.9.0 Instrument drain/vent connections shall be piped to safe area like OWS or above pipe racks 
to avoid accumulation of hazardous fluid in the plant atmosphere. 

5.10.0 Steam tracing wherever required shall be carried out by 10 mm 0.0 x 1 mm thick copper 
tubes, and condensate traps shall be provided to collect all the condensate and shall be 
piped to the nearest pipe drain funnels. 

5.11.0 All tubes/cables shall be properly laid on cable trays which shall be supported at regular 
intervals. 

5.12.0 Separate routing or physical separation shall be maintained between signal cables and shut­
down / power cables. 

5.13.0 Wherever intrinsic circuit system cabling is employed the minimum separation of 150 mm 
shall be adhered between IS and non IS signal cables" 

5.14.0 The cases of instruments shall be earthed by earthing wire to the nearest earth bus bar 
provided by others, for safety reasons. 

5.15.0 In case the cables are to be buried or laid in concrete trench the same shall be carried out by 
vendor with prior intimation to client. 

5.16.0 Painting "Of cable trays/ducts, M.S. cable ways, angle trays, instrument supports, all structural 
supports shall be as under; 

The sur:ace to be painted shall be thoroughly cleaned with brush sand paper to remove all 
scales. After cleaning, one coat of red oxide zinc chromate primer shall be given conforming 
to IS-2074 and allowed to dry. One coat of final paint shall be applied. 

Second and final coats 01 paint of final colour shall be given before handing over the . 
plant!commissioning. 

6.0.0 TESTING AND CALIBRATION 
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6.1.0 All impulse lines shall be properly flushed after isolating both the instrument and the 
vesseilpiping. 

6.2.0 All impulse lines shall be tested hydraulically at 1.5 times the maximum operating pressure. 
Ensure that instrument and vessel/piping is isolated during this test 

6.3.0 In case of special conditions where hydrotesting is not permitted due to service conditions, 
the impulse lines testing shall be carried out by using air or nitrogen. 

6AO All external cage type level instruments shall be tested upto 1.5 times operating pressure by 
using nitrogen only. 

6.5.0 Alter pressure testing all these impulse lines shall be drained and dried with dry air to remove. 
any moisture. 

6.6.0 Instrument air lines will be service tested only for any leak after pressurising and isolating the 
main root valve, by soap solution. 

6.7.0 Pneumatic signal tubes shall be flushed and tested with instrument air for any leak at a 
pressure of 1.5 kg/cm'(g). Alter pressurising the line, the source of pressure is cut off and 
rate of fall in pressure shall be less than 1 psi for each 100 feet for a period 013 minutes. 

6.8.0 All instrument cables shall be tested for continuity and insulation. While megger is used for 
insulation testing, ensure that all instruments and zener barrier are isolated at both ends. 

6.9.0 All instruments supplied by the vendor shall be calibrated using proper test equipment 

6.10.0 All Instruments shall be calibrated for 0%, 25%, 50%, 75%, 100% and vice versa. 

6,11.0 All temperature gauges shall be calibrated using temperature baths. 

6.12,0 All thermocouple-activated instruments shall be calibrated by generating millivolts by a 
potentiometer. 

6,13.0 All transmitters shall be calibrated as per instrument ranges. 

6.14.0 All dis placer type level transmitters shall be calibrated with water or suitable fluids and 
corrected for specific gravity. 

6.15.0 All alarm and trip switches shall be calibrated oVer the entire range and finally set and 
checked for alarm/trip points and reset points as per the alarm/trip set point schedUle. After 
setting these shall be sealed. 

6.16,0 All 'control valv.es prior to stroke checking shall· be externally cleaned thoroughly, The full 
stroke of valve shall be checked for opening and closing. Any adjustments required for 
obtain ing full stroke and reducing hysterisis shall be carried out. 

6.17.0 Bubble tight shut-off control valves and shut down valves shall be checked for seat leak test 
and gland leak test. 

6.18.0 Solenoid valve shall be checked functionally for its operation. 

6.19.0 Safety valves and relief valves shall be set/tested by using dry air! nitrogen, Leakage if any 
st->all be removed by proper lapping of seat and disc. 
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6.20.0 All electronic/pneumatic receiver instruments shall be calibrated as per the manufacturer's 
instruction. Controllers shall be aligned properly. 

6.21.0 All special instruments like analyser shall be checked and calibrated as per manufacturer's 
instruction. Prior to testing, all analyser sample lines shall be thoroughly cleaned by carbon 
tetra chloride or any other cleaning liquid. After cleaning, these lines shall be thoroughly 
purged with dry nitrogen. 

6.22.0 No oil should be used on oxygen service lines, 

6.23,0 The accuracy of overall loop shall be within ± 1 % for electronic and ± 1,5% for pneumatic 
loops. 

6.24.0 Afler performing the calibration of all instruments, the entire loop shall be checked for proper 
operation. 

6.25.0 The entire Shutdown scheme shall be simulated. from the' process trip switches and the 
scheme shall be tested lor il$'proper operation, prior to start up oj the unit. 

6.26.0 If no instrument air is available vendor shail provide necessary N2 cylinders to carry out the 
above activity. 

7.0.0 COMMISSIONING 

7.1.0 This activity shall be carried out in a systematic manner so as to avoid any accident to plant 
and operating personnel. 

7.2.0 During the plant start up all the instrument calibration, controller alignment, trip point settings 
shall be trimmed so as to meet the operation requirement. 

7.3.0 Prior to guarantee run of any package unit the vital instruments as required by vendor have to 
be recalibrated and the resuns recorded, 
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SI. No. 

I. 

1 

2 

3 

4 
5 

II 

III 

1 
2 
3 
4 

5 
6 
7 

8 

9 
10. 
11. 

12. 

13. 

14. 

ANNEXURE -1 

INSTRUMENT TAPPING POINT DETAILS 

Instrument Type 

Pressure 

Pressure Gauge/Pressure 
Switch 
Diaphragm 
gaugelpressure switch 
Pressure transmitter 

Flanged type 
Remote seal type 

Temperature 

Temperature gauge/RTD I 
Thermocouple Thermowell 
a. On vessels 
b. For steam and water 

lines 

c. For air & flue gas 
lines 

Level 

Level gauges 
Magnetic level indicator 
Lined level gauge 
Level switch (external float 
switch) 
DP levellransmitter 
Flanged level transmitter 
Remote sela level 
transmitter 
Displacer level transmitter 
(External) 
Purge level transmitter 
Stand pipe (size 3" or 4") 
Level switch (Internal float 
switch) 
Leve I SWitch (Vibration 
fork) 
Level T ransm itter/switch 
(Capacitance type) 
Level Transmitter 
(Interface) (Internal Float, 
Displacer type) 

Instrument 
Connection 

-_._.-------

Yz" NPT (M) 

2" Flanged 

Vi' NPT(M) 

3" Flanged 
3" Flanged 

1 W' Flanged 
M 33 x2 
screwed & 
welded 
1 Vi' Flanged 

1" Flanged 
1" Flanged 
2" Flanged 
Wi' Flanged 

Vi' NPT(F) 
3" Flanged 
3" Flanged 

2" Flanged 

W' NPT (F) 

4" Flanged 

3" Flanged 

2" Flanged 

4" Flanged 

Piping Connection 

314" - Nozzle for < 40 bar 
1" -Nozzle for ~ 4Q bar 
2" Nozzle 

3/4" - Nozzle for < 40 bar 
1" - Nozzle for ~ 40 bar 
3" Nozzle 
3" Nozzle 

lVi' Nozzle 
1" Nozzle 

lW' Nozzle 

Equipment 
Connection 
(Flanged) 

1" Nozzle 

2" Nozzle 

1" Nozzle 

3' Nozzle 
3" Nozzle 

lVi' Nozzle 
1" Nozzle 

lVi' Nozzle 

1" Nozzle 
1"' NC'.'.z!e 
2" Nozzle 
1W' Nozzle 

1" Nozzle 
3" Nozzle 
3" Nozzle 

2" Nozzle 

1" Nozzle 
2" nozzle (min) 
4" Nozzle 

3" Nozzle 

2" Nozzle 

4" Nozz'e 

"-'-'~-'---:=-=C~~.'~'--' 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 

11. 

12. 

2 x 250 MW GfITP ST AGE-II, 

LEHRA MOHABBAT, UNIT #3 & 4 

Technical Specification for MRS 

ANNEXURE·2 

LIST OF CODES & STANDARDS 

American Society of Mechanical Engineers 

American Society for Testing and Material 

American Petroleum Instltute 

International Electro Technical Commission 

International Standards Organisation 

Bureau of Indian Standards 

Instrument Society of America 

British Standards Institute 

Deutsche Institute fur Normung 

National Fire Protection Association 

American National Standards Institute 

Indian Boiler Regulations 

C:\Ashi~b\U:;HRi\ MOHABBAT\LM-RS\['"I ~'''' ELAVCL .. liB·<';ECTION·D·"j·C&! t't:c 

ASME 

ASTM 

API 

IEC 

ISO 

BIS 

ISA 

BS 

DIN 

NFPA 

ANSI 

IBR 

FICHTNER India 
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