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MANUFACTURER’S NAME   AND          
                     ADDRESS 

SUMMITS HYGRONICS PVT. LTD. 
S.F 192, EARI THOTTAM, 
KANNAMPALAYAM, 
COIMBATORE-641 402

MANUFACTURING QUALITY PLAN OWNER             :     NTPC Limited.

ITEM 

HEAT OF COMPRESSION AIR DRYER 
   (model : SH 240 BM)  
(Flow capacity:55 Nm³/ min) 

QP NO  SUM/SH-QAP/E033-15-16 /R00 CONSULTANT  :      BHEL

REV 00 
PROJECT          :      3X660MW NTPC NABINAGAR SUPER 
THERMAL POWER PLANT ,STAGE-1 

SUB
SYSTEM  

COMPRESSED AIR SYSTEM.  
DATE 30.01.015 PACKAGE VENDOR   :   ELGI EQUIPMENTS LIMITED 
PAGE  Page 1 OF  4 BHEL DOC NO            :     PE-V0-393-555-A002 

SLNO 
COMPONENT & 
OPERATIONS 

CHARACTERISTICS CLASS TYPE OF 
CHECK 

QUANTUM 
OF CHECK REFERENCE 

DOCUMENT 
ACCEPTANCE 

NORM 
FORMAT OF 

RECORD 
AGENCY REMARKS 

M C/N M C N 

1. 2. 3. 4. 5. 6. 7. 8. 9. D            10. 11.

 

 

LEGEND : CL: (ACRITICAL, B:MAJOR C:MINOR)
**  M: MANUFACTURER/SUB-SUPPLIER,  
C: DOOSAN  / NOMINATED INSPECTION AGENCY  N: CUSTOMER ,  
CHP:  NTPC SHALL IDENTIFY IN COLUM  “N”  AS  ‘ W” 
P:  PERFORM, W: WITNESS AND  V: VERIFICATION.  ND:NDT LAB      R:TEST / DIMENTIONAL 
REPORT 

*   RECORDS, INDENTIFIED WITH “TICK” ( � ) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER 
IN QA DOCUMENTATION.

DOC NO            :     0370-102-PE-PVM-Q-003

MANUFACTURERS 
/ SUB-SUPPLER 

MAIN SUPPLIER 

SIGNATURE Page 1 OF  4 FOR NTPC USE REVIWED BY  APPROVED   BY APPROVAL SEAL 

1.0 RAW MATERIAL INSPECTION 

1.1 MS PLATE FOR SHELL 
& DISHED END,  

CHEMICAL PROPERTIES B CHEMICAL 
ANALYSIS 1 SAMPLE / HEAT RELEVANT MATERIAL SPECIFICATION AS 

PER APPROVED DATA SHEET /  APPROVED 
DRAWING 

MILL TC /  
LAB TC � P V V REFER NOTE 1 MECHANICAL 

PROPERTIES B MECHANICAL 
TESTS 1 SAMPLE / HEAT 

INTERNAL DEFECTS B U. T. (32 MM & 
ABOVE THICK 100 % ASME SEC. V / ASTM 

A 435 ASTM A 435 U. T. 
REPORT � P V V  

1.2 PIPES  
CHEMICAL PROPERTIES B CHEMICAL 

ANALYSIS 1 SAMPLE / HEAT RELEVANT MATERIAL SPECIFICATION AS 
PER APPROVED DATA SHEET /  APPROVED 
DRAWING 

MILL TC /  
LAB TC � P V V REFER NOTE 2 MECHANICAL 

PROPERTIES B MECHANICAL 
TESTS 1 SAMPLE / HEAT 

1.3 BOUGHT OUT ITEMS  VISUAL, DIMENSIONAL B 
ITEM, MAKE, 
RANGE, 
DIMENSIONAL 

100% APPROVED DATA SHEET /  APPROVED 
DRAWING 

MTC / 
CALIBRATION 

REPORT 
� P V V REFER NOTE - 6 

2.0 IN PROCESS INSPECTION 

2.1
 
DISHED END  

CORRECT DIMENSIONS B MEASURE 100% MANUFACTURING DRAWING IR � P V V 

IN CASE OF JOINT IN DISH 
END, 100% RT ON JOINT 

TO BE DONE. 

RT ON DISHED ENDS 
(IF APPLICABLE) B RT AFTER FINAL 

WELDING 
100% ASME SEC. V ASME SEC VIII 

DIV.1-UW-51 
RT FILM, RT 
REPORT � P V V 

DPT ON KNUCKLE B DP TEST 100% ASME SEC. V ASME SEC. V DPT REPORT 
� P V V 

THICKNESS THINNING B MEASURE 100% APPROVED DRAWING./MANUFACTURING 
DRAWING / TECHNICAL SPECIFICATION  

I.R. � P V V 

 
2.2 

  
FABRICATION OF AIR 
DRYER 

CUTTING OF PLATES B VISUAL & 
MEASURE 100% -

CUTTING PLAN / MANUFACTURING 
DRAWINGS REGISTER  P - -  

EDGE PREPARATION 
AND FIT UP B VISUAL & 

MEASURE 100 %  -
APPROVED WPS /  

FABRICATION DRAWING   REGISTER   P - - 

WPS / WELDER 
QUALIFICATION B 

VISUAL & 
MECHANICAL 

TEST 
100 % ASME SEC. IX ASME SEC. IX  QW 482, 483, 

484  � P V V REFER NOTE : 3 

NDT ON BUTT WELDS 
(LONGITUDINAL & 
CIRCUMFERENTIAL  
WELD JOINT FOR 
ADSORPTION TOWERS) 
AFTER BACK GOUGING 
& FINAL WELDING    

B DPT AFTER BACK 
GOUGING 100 %   ASME SEC. V ASME SEC. VIII DIV. 

1 APPENDIX 8   
NDT 

REPORT � P V V  

B RT AFTER FINAL 
WELDING 

10 %  ON BUTT 
JOINT INCLUDING 
100% CROSS JOINT  

ASME SEC. V ASME SEC VIII 
DIV.1-UW-52 RT REPORT  � P V V RT FILMS & REPORT WILL BE 

REVIEWED BY NTPC. CHP. 

NDT ON BUTT WELDS & 
FILLET JOINTS IN 
SHELL &  DISH AFTER 
FINAL WELDING  

B DPT  100 % ASME  
SECTION V  

ASME SEC. VIII DIV. 
1 APPENDIX 8   

NDT 
REPORT � P V V 

 

Records, indentified with “Tick” (  )  shall be essentially included by SUPPLIER in QA documentation. 
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MANUFACTURER’S NAME   AND          
                     ADDRESS 

SUMMITS HYGRONICS PVT. LTD. 
S.F 192, EARI THOTTAM, 
KANNAMPALAYAM, 
COIMBATORE-641 402

MANUFACTURING QUALITY PLAN OWNER             :     NTPC Limited.

ITEM 

HEAT OF COMPRESSION AIR DRYER 
   (model : SH 240 BM)  
(Flow capacity:55 Nm³/ min) 

QP NO  SUM/SH-QAP/E033-15-16 /R00 CONSULTANT  :      BHEL

REV 00 
PROJECT          :      3X660MW NTPC NABINAGAR SUPER 
THERMAL POWER PLANT ,STAGE-1 

SUB
SYSTEM  

COMPRESSED AIR SYSTEM.  
DATE 30.01.015 PACKAGE VENDOR   :   ELGI EQUIPMENTS LIMITED 
PAGE  Page 2 OF  4 BHEL DOC NO            :     PE-V0-393-555-A002 

SLNO 
COMPONENT & 
OPERATIONS 

CHARACTERISTICS CLASS TYPE OF 
CHECK 

QUANTUM 
OF CHECK REFERENCE 

DOCUMENT 
ACCEPTANCE 

NORM 
FORMAT OF 

RECORD 
AGENCY REMARKS 

M C/N M C N 

1. 2. 3. 4. 5. 6. 7. 8. 9. D            10. 11.

 

 

LEGEND : CL: (ACRITICAL, B:MAJOR C:MINOR)
**  M: MANUFACTURER/SUB-SUPPLIER,  
C: DOOSAN  / NOMINATED INSPECTION AGENCY  N: CUSTOMER ,  
CHP:  NTPC SHALL IDENTIFY IN COLUM  “N”  AS  ‘ W” 
P:  PERFORM, W: WITNESS AND  V: VERIFICATION.  ND:NDT LAB      R:TEST / DIMENTIONAL 
REPORT 

*   RECORDS, INDENTIFIED WITH “TICK” ( � ) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER 
IN QA DOCUMENTATION.

DOC NO            :     0370-102-PE-PVM-Q-003

MANUFACTURERS 
/ SUB-SUPPLER 

MAIN SUPPLIER 

SIGNATURE Page 2 OF  4 FOR NTPC USE REVIWED BY  APPROVED   BY APPROVAL SEAL 

2.3 
WELD QUALITY OF 
PIPE WELD & FILTERS 
WELD 

DPT ON ROOT RUN & 
FINAL OF BUTT WELD B NDT - DPT 100% ASME SEC V ASME SEC. VIII DIV. 

1 APPENDIX 8 IR � P V V 
 

2.4 HEAT EXCHANGER TUBE TO TUBE SHEET 
FILLET WELD JOINT  B NDT - DPT 100% ASME SEC V ASME SEC. VIII DIV. 

1 APPENDIX 8   IR � P V V  

2.5 

VESSEL (TOWER) 
MOISTURE 
SEPARATOR & HEAT 
EXCHANGERS  

BOD SHELL STRENGTH 
TEST B HYDRO TEST 100 % 

HYDRO TEST 
PRESSURE @ 1.3 
TIMES OF DESIGN 
PRESSURE FOR 30 
MIN 

NO LEAKAGE & NO 
PRESSURE DROP IR � P V V  

2.6 PNEUMATIC TEST  
FOR COMPLETE 
ASSEMBLY OF AIR 
DRYER 

B 
PNEUMATIC 
TEST WITH 

SOAP BUBBLE 
100% 

PNEUMATIC TEST 
PRESSURE @ 1.1 
TIMES OF DESIGN 
PRESSURE FOR 
30MIN 

NO LEAKAGE & NO 
PRESSURE DROP IR � P W W CHP ‘W’ AT THE TIME OF 

FINAL INSPECTION 

3.0 FINAL INSPECTION 

3.1 FINAL INSPECTION DIMENSION, 
ORIENTATION B VISUAL 100% AS PER APPROVED GA DRAWING /           

DATA SHEET IR � P W W  

3.2 FUNCTIONAL TEST 
PERFORMANCE TEST 
AT NO LOAD 
CONDITIONS  

B 
FUNCTIONAL / 

OPERATION OF 
VALVES & AUTO 

DRAIN TRAP 
100% 

APPROVED FUNCTIONAL TEST 
PROCEDURE (ENCLOSED) / APPROVED 

DRAWING / DATASHEET 
IR � P W W      

3.2 CONTROL  PANEL  

WORKMANSHIP     
FINISH, SHADE  B VISUAL 100% 100% AS PER ELECTRIAL DRAWING / APPROVED DATA 

SHEET/ MFG STANDARD  IR  P W W  

DRY FILM THICKNESS B MEASURE 100% RANDOM 
 
MINIMUM 50 MICRONS (POWDER COATED), 70 
MICRONS (PAINTED) 

IR 
 

P W W 
  

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  

ADHESION TEST  
(PEEL OFF TEST) B MEASURE 100% 1 PANEL 

(RANDOM) ASTM D 3359 NO PEEL OFF IR  P W W 

 
WIRING & COMPONENT  
LAYOUT, FITTING 
ACCESSIBILITY & SAFETY 

B VERIFICATION 100% RANDOM AS PER ELECTRIAL DRAWING / APPROVED DATA 
SHEET IR 

 
P V V 

COMPONENTS MAKE 
IDENTIFICATION (MARKING 
/ NAME PLATES) 

B VERIFICATION 100% 100% AS PER ELECTRIAL DRAWING / APPROVED 
DATA SHEET IR 

� 
P V V 

PROPER WIRE 
TERMINATION B VERIFICATION 100% RANDOM NO LOOSE CONNECTIONS. ALL TERMINATIONS TO 

BE LUGGED IR  P V V 

DOOR AND LOCK 
FUNCTIONING B FUNCTIONAL 100% RANDOM PROPER OPENING & CLOSING, NO 

MISMATCH IR  P W W 

EARTHING CHECK B VERIFICATION 100% RANDOM APPROVED DRAWING / AS PER ELECTRIAL 
DRAWING IR  P V V 

Records, indentified with “Tick” (  )  shall be essentially included by SUPPLIER in QA documentation. 3
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MANUFACTURER’S NAME   AND          
                     ADDRESS 

SUMMITS HYGRONICS PVT. LTD. 
S.F 192, EARI THOTTAM, 
KANNAMPALAYAM, 
COIMBATORE-641 402

MANUFACTURING QUALITY PLAN OWNER             :     NTPC Limited.

ITEM 

HEAT OF COMPRESSION AIR DRYER 
   (model : SH 240 BM)  
(Flow capacity:55 Nm³/ min) 

QP NO  SUM/SH-QAP/E033-15-16 /R00 CONSULTANT  :      BHEL

REV 00 
PROJECT          :      3X660MW NTPC NABINAGAR SUPER 
THERMAL POWER PLANT ,STAGE-1 

SUB
SYSTEM  

COMPRESSED AIR SYSTEM.  
DATE 30.01.015 PACKAGE VENDOR   :   ELGI EQUIPMENTS LIMITED 
PAGE  Page 3 OF  4 BHEL DOC NO            :     PE-V0-393-555-A002 

SLNO 
COMPONENT & 
OPERATIONS 

CHARACTERISTICS CLASS TYPE OF 
CHECK 

QUANTUM 
OF CHECK REFERENCE 

DOCUMENT 
ACCEPTANCE 

NORM 
FORMAT OF 

RECORD 
AGENCY REMARKS 

M C/N M C N 

1. 2. 3. 4. 5. 6. 7. 8. 9. D            10. 11.

 

 

LEGEND : CL: (ACRITICAL, B:MAJOR C:MINOR)
**  M: MANUFACTURER/SUB-SUPPLIER,  
C: DOOSAN  / NOMINATED INSPECTION AGENCY  N: CUSTOMER ,  
CHP:  NTPC SHALL IDENTIFY IN COLUM  “N”  AS  ‘ W” 
P:  PERFORM, W: WITNESS AND  V: VERIFICATION.  ND:NDT LAB      R:TEST / DIMENTIONAL 
REPORT 

*   RECORDS, INDENTIFIED WITH “TICK” ( � ) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER 
IN QA DOCUMENTATION.

DOC NO            :     0370-102-PE-PVM-Q-003

MANUFACTURERS 
/ SUB-SUPPLER 

MAIN SUPPLIER 

SIGNATURE Page 3 OF  4 FOR NTPC USE REVIWED BY  APPROVED   BY APPROVAL SEAL 

OVERALL DIMENSIONS B MEASURE 100% RANDOM AS PER ELECTRICAL DRAWING /  
DATA SHEET IR  P V V 

DEGREE OF 
PROTECTION BY 
PAPER INSERTION 

A MEASURE 
100% 100% AS PER ELECTRICAL DRAWING /  

DATA SHEET  IR � P V V 

IR TEST &  HIGH 
VOLTAGE TEST 

A MEASURE 
100% 100% 

HV TEST AT 1.5 KV 
FOR ONE MINUTE 
IR TEST FOR 500V  

WITH STOOD  
 
More than 50 MOhms  

IR � P W W 

FUNCTIONAL TEST A VISUAL, 
MEASURE, 
VERIFICATION 100% 

1 PANEL 
RANDOM

LY 
SELECT

ED 

AS PER ELECTRICAL DRAWING / 
DATA SHEET/ FINCTION TEST PROCEDURE 

IR  P W W 

3.4 PAINTING  DFT / SURFACE FINISH  B VISUAL & 
MEASURE 100% AS PER MANUFACTURING STANDARDS, IR � P V - 

3.5 
INSULATION / 
CLADDING  
(AS APPLICABLE) 

COMPLETENESS B VARIFICATION  100% APPROVED DRAWING / DATASHEET IR � P V -  

3.3 
PACKING / 
AVAILABILITY OF 
ACCESSORIES 

VISUAL B VISUAL 100% -- MANFACTURER PROCEDURE. IR � P V -  

NOTE 
1 MS PLATES USED SHALL BE REPUTED MANUFACTURERS ONLY & BEING THE TOTAL PLATES QTY IS LESS. THESE PLATES SHALL BE SOURCED FROM AUTHORIZED DEALERS LIKE SAIL, JINDAL, 

ESSAR, LLOYD, & WELLSPUN, ETC.   
2 ALL THE INTERCONNECTING PIPING USED SHALL BE REPUTED MAKES & BEING THE TOTAL PIPE QTY IS LESS. THESE PIPES SHALL BE SOURCED FROM AUTHORIZED DEALERS OF TATA, JINDAL, 

SURYA ROSHINI & WELLSPUN  

3 NTPC / LLOYDS/BVQI/BSI/BHEL/TUV APPROVED WPS WILL BE USED, QUALIFIED WELDERS WILL BE DEPLOYED. IF WELDERS ARE ALREADY QUALIFIED BY NTPC / LLOYDS/BVQI/BSI/BHEL/TUV AND 
DOING THE SIMILAR JOBS THEN SAME SHALL BE VERIFIED IN PLACE OF WITNESSING. RECORD WILL BE VERIFIED BY NTPC DURING INSPECTION.  

4 MEASUREMENT OF DEW POINT AND PERFORMANCE TEST DURING FINAL INSPECTION IS DEMONSTRATIVE AND INDICATIVE ONLY AND WILL BE DONE AT NO-LOAD AND THE SAME WILL BE 
ACCEPTED.FINAL DEW POINT & PERFORMANCE PARAMETER WILL BE DEMONSTRATED AT SITE ONLY. 

  
5. BOUGHT OUT ITEMS 

Records, indentified with “Tick” (  )  shall be essentially included by SUPPLIER in QA documentation. 
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MANUFACTURER’S NAME   AND          
                     ADDRESS 

SUMMITS HYGRONICS PVT. LTD. 
S.F 192, EARI THOTTAM, 
KANNAMPALAYAM, 
COIMBATORE-641 402

MANUFACTURING QUALITY PLAN OWNER             :     NTPC Limited.

ITEM 

HEAT OF COMPRESSION AIR DRYER 
   (model : SH 240 BM)  
(Flow capacity:55 Nm³/ min) 

QP NO  SUM/SH-QAP/E033-15-16 /R00 CONSULTANT  :      BHEL

REV 00 
PROJECT          :      3X660MW NTPC NABINAGAR SUPER 
THERMAL POWER PLANT ,STAGE-1 

SUB
SYSTEM  

COMPRESSED AIR SYSTEM.  
DATE 30.01.015 PACKAGE VENDOR   :   ELGI EQUIPMENTS LIMITED 
PAGE  Page 4 OF  4 BHEL DOC NO            :     PE-V0-393-555-A002 

SLNO 
COMPONENT & 
OPERATIONS 

CHARACTERISTICS CLASS TYPE OF 
CHECK 

QUANTUM 
OF CHECK REFERENCE 

DOCUMENT 
ACCEPTANCE 

NORM 
FORMAT OF 

RECORD 
AGENCY REMARKS 

M C/N M C N 

1. 2. 3. 4. 5. 6. 7. 8. 9. D            10. 11.

 

 

LEGEND : CL: (ACRITICAL, B:MAJOR C:MINOR)
**  M: MANUFACTURER/SUB-SUPPLIER,  
C: DOOSAN  / NOMINATED INSPECTION AGENCY  N: CUSTOMER ,  
CHP:  NTPC SHALL IDENTIFY IN COLUM  “N”  AS  ‘ W” 
P:  PERFORM, W: WITNESS AND  V: VERIFICATION.  ND:NDT LAB      R:TEST / DIMENTIONAL 
REPORT 

*   RECORDS, INDENTIFIED WITH “TICK” ( � ) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER 
IN QA DOCUMENTATION.

DOC NO            :     0370-102-PE-PVM-Q-003

MANUFACTURERS 
/ SUB-SUPPLER 

MAIN SUPPLIER 

SIGNATURE Page 4 OF  4 FOR NTPC USE REVIWED BY  APPROVED   BY APPROVAL SEAL 

 

SN ITEM MAKE REMARKS  

1.  PRESSURE GAUGE BAUMER VERIFICATION OF MANUFACTURER’S CALIBRATION REPORT, TYPE, MAKE, RANGE, ACCURACY 

2.  TEMPERATURE GAUGE BAUMER VERIFICATION OF MANUFACTURER’S CALIBRATION REPORT, TYPE, MAKE, RANGE, ACCURACY 

3.  CYCLE CHANGE OVER VALVE VI/FLOCON/FLOWCHEM /XOMOX MANUFACTURER’S TEST CERTIFICATE FOR PNEUMATIC TEST OF BODY AND SEAT & MATERIAL  

4.  BUTTERFLY VALVE VI/FLOCON/FLOWCHEM /XOMOX MANUFACTURER’S TEST CERTIFICATE FOR PNEUMATIC TEST OF BODY AND SEAT & MATERIAL  

5.  5/2 WAY SOLENOID VALVES JANATICS/ROTEX MANUFACTURER’S TEST CERTIFICATE / INSPECTION REPORT 

6.  DEW POINT METER  XENTAUR  MANUFACTURER’S TEST CERTIFICATE /CALIBRATION REPORT 

7.  AUTO DRAIN VALVE  SUMMITS MANUFACTURER’S TEST CERTIFICATE 

8.  DIFFERENTIAL PRESSURE GAUGE  BAUMER/HIRLEKAR VERIFICATION OF MANUFACTURER’S TEST CERTIFICATE, TYPE, MAKE, RANGE, ACCURACY 

9.  DIFFERENTIAL PRESSURE SWITCH BAUMER/HIRLEKAR VERIFICATION OF MANUFACTURER’S TEST CERTIFICATE, TYPE, MAKE, RANGE, ACCURACY 

10.  TEMPERATURE ELEMENT BAUMER VERIFICATION OF MANUFACTURER’S TEST CERTIFICATE, TYPE, MAKE, RANGE, ACCURACY 

6. Note : As per SL NO.5 , the bought out items vendor makes are as per approved data sheet. (Enclosed Documents for reference)  
ABBREVIATIONS:-

M.T.C. – MANUFACTURER’S TEST CERTIFICATE, L.T.C. – LAB TEST CERTIFICATE, IR – INSPECTION REPORT, UT REPORT – ULTRASONIC TEST REPORT, RT REPORT – RADIOGRAPHICREPORT, 
        NDT – NON DESTRUCTIVE TESTING, HV – HIGH VOLTAGE TEST 

Records, indentified with “Tick” (  )  shall be essentially included by SUPPLIER in QA documentation. 

BHEL APPROVED MAKE

BHEL APPROVED MAKE

BHEL APPROVED MAKE

BHEL APPROVED MAKE
BHEL APPROVED MAKE
BHEL APPROVED MAKE
BHEL APPROVED MAKE
BHEL APPROVED MAKE
BHEL APPROVED MAKE
BHEL APPROVED MAKE
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         4 X 250 MW NABINAGAR FGD 
 

   COMPRESSED AIR SYSTEM 

SPECIFICATION No: PE-TS-463-555-A001 
VOLUME: II B 
SECTION :  C-3 
REV. 00 DATE: Dec.,19 
SHEET:  1 OF 1 

 

 

 

 
 
 
 
 
 
 
 
 

 
 

   
 
 
 
 
 
 

SECTION: C-3 
TECHNICAL SPECIFICATION (ELECTRICAL PORTION) 
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TITLE: 
ELECTRICAL EQUIPMENT SPECIFICATION  

FOR
COMPRESSED�AIR�SYSTEM�

2X660�MW�NTPC�BARH�STPP�STAGE�II�(FGD�System�
Package)�

SPECIFICATION NO. 

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

CONTENTS 

SECTION  TITLE       NO OF SHEETS 

I   SPECIFIC TECHNICAL REQUIREMENTS     3 

I   ELECTRICAL SCOPE BETWEEN BHEL & VENDOR (ANNEURE-I)  2 

I   ELECTRICAL LOAD DATA FORMAT (ANNEXURE-II)   1 

I   CABLE SCHEDULE FORMAT (ANNEXURE-III)    1 

I   TECHNICAL SPECIFICATION FOR MOTORS             10 

I   MOTOR DATASHEET-A        1 

I   MOTOR DATASHEET-C       2 

II   STANDARD SPECIFICATION FOR LV MOTORS    5 

II   REFERENCE QUALITY PLAN      3 

II   TECHNICAL SPECIFICATION FOR CABLE TRAYS & ACCESSORIES 7 

    

The requirements mentioned in Section-I shall prevail and govern in case of conflict between the 
same and the corresponding requirements mentioned in the descriptive portion in Section-II.

4X250 MW NTPC NABINAGAR (FGD System Package) 

9
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TITLE  : 

ELECTRICAL EQUIPMENT SPECIFICATION
FOR

COMPRESSED AIR SYSTEM 
2X660 MW NTPC BARH STPP STAGE II (FGD System 

Package)

SPECIFICATION  NO. 

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

   

TECHNICAL SPECIFICATION

FOR

   COMPRESSED AIR SYSTEM 

                          (ELECTRICAL PORTION) 

4X250 MW NTPC NABINAGAR (FGD System Package) 
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TITLE  : 

ELECTRICAL EQUIPMENT SPECIFICATION
FOR

COMPRESSED AIR SYSTEM 
2X660 MW NTPC BARH STPP STAGE II (FGD System 

Package)

SPECIFICATION  NO. 

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

  1.0       EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

a)   Services and equipment as per “Electrical Scope between BHEL and Vendor”.  

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

been specifically mentioned but are necessary to complete the work for trouble free 

and efficient operation of the plant shall be deemed to be included within the scope 

of this specification. The same shall be provided by the bidder without any extra 

charge.

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

equipments. 

d) Electrical load requirement for COMPRESSED AIR SYSTEM (all AC & DC 

loads at different voltage levels like 415V AC, 240 V AC, 220 V DC etc).
e) All equipment shall be suitable for the power supply fault levels and other climatic 

conditions mentioned in the enclosed project information. 

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

subject to customer/BHEL  approval without any commercial and delivery 

implications to BHEL  

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

test reports, test certificates, operation and maintenance manuals etc shall be 

furnished as specified at contract stage. All documents shall be subject to 

customer/BHEL approval without any commercial implication to BHEL. 

h) Motor shall meet minimum requirement of motor specification. 

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

cable listing furnished to BHEL. 

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

for “ both end equipment in vendor’s scope”shall be binding to the vendor with 

+10 % margin to take care of slight variation in routing length & wastages.  

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 

ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor”.

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

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

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

furnishes the overall compliance of package  technical specification in the form of 

compliance certificate/No deviation certificate.  

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

type test certificates, technical literature, etc, is required during tender stage. Any such 

submission even if made, shall not be considered as part of offer. 

4X250 MW NTPC NABINAGAR (FGD System Package) 
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TITLE  : 

ELECTRICAL EQUIPMENT SPECIFICATION
FOR

COMPRESSED AIR SYSTEM 
2X660 MW NTPC BARH STPP STAGE II (FGD System 

Package)

SPECIFICATION  NO. 

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

4.0 List of enclosures : 

a) Electrical scope between BHEL & vendor (Annexure –I) 

b) Electrical Load data format  (Annexure –II) 

c) BHEL cable listing format (Annexure –III) 

d) Technical specification for motors. 

e) Datasheets & quality plan for motors. 
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REV-0
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGE: COMPRESSED AIR SYSTEM 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 2X660 MW NTPC BARH STPP STAGE II (FGD System Package) 

S.NO DETAILS
SCOPE

SUPPLY
SCOPE

E&C
REMARKS

1 11 kV/ 6.6 KV / 3.3 KV / 415 V Switchgear BHEL BHEL 240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be 
provided by BHEL based on load data provided by vendor at contract stage for 
all equipment supplied by vendor as part of contract. Any other voltage level 
(AC/DC) required will be derived by the vendor.

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

3 Power cables, control cables and screened control 

cables for

a)  both end equipment in BHEL’s scope 

b)  both end equipment in vendor’s scope 

c)  one end equipment in vendor’s scope                           

     BHEL 

     BHEL 

     BHEL 

     BHEL 

     Vendor 

     BHEL 

1. For 3.b) & c): Sizes of cables required shall be informed by vendor 

at contract stage (based on inputs provided by BHEL) in the form of 

cable listing. Finalisation of cable sizes shall be done by BHEL. 

Vendor shall provide lugs & glands accordingly. 

2. Termination at BHEL equipment terminals by BHEL. 

3. Termination at Vendor equipment terminals by Vendor.  

4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field 

to minimize local cabling ( max 10-12 mtrs) and trunk cable. 

5 Any special type of cable like compensating, co-axial, 

prefab, MICC, etc. 

Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if 

used between PLC/ microprocessor & DCS. 

6 Cable trays, accessories & cable trays supporting 

system. 

100/50 mm cable trays/Conduits/Galvanised steel cable 

troughs for local cabling 

BHEL

Vendor

BHEL

Vendor

Local cabling from nearby main route cable tray (BHEL scope) to 

equipment terminal (vendor’s scope) shall be through 100/ 50 mm. 

cable trays/ conduits/ Galvanised steel cable troughs as per approved 

layout drawing during contract stage. 

7 Cable glands, lugs & bimetallic strip for equipments 

supplied by Vendor  

Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 

2. Solder less crimping type heavy duty tinned copper lugs for power & 

control cables. 

8 Conduit and conduit accessories for cabling between 

equipments supplied by vendor. 

Vendor Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild 

steel rigid conduit as per IS: 9537. 

9 Lighting BHEL BHEL -- 

10 Equipment grounding (including electronic earthing) & 

lightning protection

BHEL BHEL Refer note no. 4 for electronic earthing 

11 Below grade grounding BHEL BHEL -- 

12 Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage.

13 Mandatory spares Vendor - Vendor to quote as per specification. 

14 Recommended O & M spares Vendor - As specified elsewhere in specification 

ANNEXURE-I
SECTION-I
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REV-0
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGE: COMPRESSED AIR SYSTEM 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 2X660 MW NTPC BARH STPP STAGE II (FGD System Package) 

15 Any other equipment/material/service required for 

completeness of system based on the system offered by 

vendor (to ensure trouble free and efficient operation 

of the system). 

Vendor Vendor -- 

16 a. Input cable schedules (C & I)

b. Cable interconnection detail for the above 

c. Cable block diagram 

 Vendor 

Vendor

Vendor

-

-

-

Cable listing for Control and Instrumentation Cable and electronic 

earthing cable in enclosed excel format shall be submitted by vendor 

during detailed engineering stage. 

17 Cabling layout drawings BHEL/ 

Vendor

- a. In case of Compressor are HT motors, cable tray/trench layout 

inside compressed air building shall be prepared by BHEL. 

Vendor to furnish drawing (both in print form as well as in 

AUTOCAD) of compressor room layout clearly indicating all 

motors, panels, JB’s  etc. which require cabling  alongwith 

their terminal box/location/ Foundation etc. 

b. In case of Compressor are LT motors, for ensuring cabling 

requirements are met, vendor shall prepare & submit cable 

tray/trench &  equipment layout (both in print form as well as 

in AUTOCAD) of the complete plant (including electrical area) 

indicating location and identification of all equipment requiring 

cabling for BHEL review & approval. 

18 Electrical equipment GA drawing Vendor - For necessary interface review. 

NOTES:

1. Make of all electrical equipments/items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 

2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication. 

3. In case the requirement of junction box arises on account of power cable size mismatch due to vendor engineering at later stage, vendor shall supply 

the junction box for suitable termination. 

4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing. 

SECTION-I
ANNEXURE-I
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ANNEXURE - II 

LOAD TITLE 

RATING (KW / A) 

U
N

IT
 (

U
)/

S
T

N
 (

S
) Nos.
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E
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F
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E
R

 C
O

D
E

**
 

E
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 I
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E

 

>
5

 S
E

C
 (

Y
) 

LOCATION 
BOARD 

NO.

CABLE 

B
L

O
C

K
 C

A
B

L
E

 

D
R

G
. 

N
o

. 

CONT
ROL

CODE

REMA
RKS 

LOAD 
No.

VERIFICATI
ON FROM 
MOTOR

DATASHEE
T (Y/N)  

KKS NO 

NAME 
PLATE 

MAX. 
CONT.

DEMAND 
(MCR)

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE
CODE

NOs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

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

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

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

LOAD DATA 
(ELECTRICAL) 

JOB NO. 443 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
2X660 MW NTPC BARH STPP 

STAGE II (FGD System Package) 
NAME 

DATA FILLED UP ON 

SYSTEM COMPRESSED AIR SYSTEM      SIGN. DATA ENTERED ON

DEPTT. / SECTION MAX SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE
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UNITCABLENO FROM TO PURPOSE

CABLE SCOPE 
(BHEL PEM/ 
VENDOR) REMARKS CABLESIZE PATHCABLENO

TENTATIVE
CABLE
LENGTH

ANNEXURE III

CABLE SCHEDULE FORMAT
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TITLE 

LV MOTORS 
DATA SHEET-A 

2X660�MW�NTPC�BARH�STPP�STAGE�II�(FGD�System�
Package)

SPECIFICATION NO.   

VOLUME                     II B 

SECTION                    D 

REV   NO.                   DATE:  

SHEET       1              OF             1 

1.0 Design ambient temperature   : 50 oC

2.0 Maximum acceptable kW rating of LV motor : 200KW * 

3.0 Installation (Indoors/ Outdoors)  : As required 

4.0 Details of supply system 

 a) Rated voltage (with variation)  : 415V � 10% 
 b) Rated frequency (with variation) : 50 Hz + 3 % to - 5% 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 110 kW and above (Breaker : 50 KA for 0.25 sec. 

Controlled)
o Below 110 kW (Contactor : 50 KA protected by HRC fuse 

Controlled)
 f) LV System grounding   : Solidly 

5.0 Winding & Insulation    :        Class F with temp rise limited to class B 

6.0 Minimum voltage for starting   : 85% for motor ratings below 110kW 
(As percentage of rated voltage)   80% for motor ratings from 110kW to 

200kW.

7.0 Power cables data    : Shall be given during detailed engg. 

8.0 Earth Conductor Size & Material  : Shall be given during detailed engg. 

9.0 Space heater supply (for motors >=30kw) : 240 V, 1¢, 50 Hz  

10.0 Rating up to which Single phase motor : Acceptable below 0.2 kW 

11.0 Locked rotor current 
a) Limit as percentage of FLC  : As per IS 12615 

12.0 Makes    : BHEL/ Customer approval (Package owner to take care) 

13.0 Paint shade : Blue (RAL 5012) – Corrosion proof 

14.0 Degree Of protection for motor/ terminal box    : Degree of protection for various 
enclosures as per IEC60034-05 shall 
be as follows:- 

i) Indoor motors - IP 54 
ii) Outdoor motors - IP 55 
iii) Cable box-indoor area - IP 54 
iv) Cable Box-Outdoor area - IP 55    

* LT motors of continuous duty shall be energy efficient IE3 class conforming to IS-12615 

15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION      
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TITLE 

MOTORS

DATA SHEET – C 

2X660 MW NTPC BARH STPP STAGE II (FGD 
System Package) 

SPECIFICATION NO.  

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE  

SHEET 1       OF 2

NAME OF VENDOR  

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.
No.

Description Data to be filled by successful 
bidder

A. General 

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data 

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

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

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

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

15 Torque  

 a) Starting  

 b) Maximum  

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

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

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

 a) At 100% load  

 c) At 75% load  
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TITLE 

MOTORS

DATA SHEET – C 

2X660 MW NTPC BARH STPP STAGE II (FGD 
System Package) 

SPECIFICATION NO.  

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE  

SHEET 2       OF 2

NAME OF VENDOR  

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.
No.

Description Data to be filled by successful 
bidder

 c) At starting  

C. Constructional Features 

1 Method of connection of motor driven equipment  

2 Applicable Standard  

3 DOP of Enclosure  

4 Method of cooling  

5 Class of insulation  

6 Main terminal box  

 a) Type  

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

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

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

7 Space heater details (Voltage & watts)  

8 Flame proof motor details (if applicable)  

 a) Enclosure  

 b) suitability for hazardous area  

i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding  

10 Winding connection  

11 Kind of rotor winding  

12 Kind of bearings  

13 Direction of rotation when viewed from NDE  

14 Paint Shade & type  

15 Net weight of motor  

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

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

 a) Torque speed characteristic  

 b) Thermal withstand characteristic  

 c) Current vs time  

 d) Speed vs time  
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SECTION          : D

TITLE  : 

GENERAL TECHNICAL REQUIREMENTs 

FOR

LV MOTORS 

SPECIFICATION  NO. 
  PE-SS-999-506-E101
VOLUME NO.  : II-B

REV NO. : 00   DATE : 29/08/2005
SHEET     : 1   OF 1

GENERAL TECHNICAL REQUIREMENTS 

FOR

 LV MOTORS 

SPECIFICATION NO.:  PE-SS-999-506-E101 Rev 00 
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TITLE  : 

GENERAL TECHNICAL REQUIREMENTs

FOR

LV MOTORS 

SPECIFICATION  NO. 
    PE-SS-999-506-E101
VOLUME NO.  : II-B
SECTION          : D
REV NO. : 00   DATE : 29/08/2005
SHEET     : 1  OF 4

1.0 INTENT OF SPECIFIATION 

The specification covers the design, materials, constructional features, manufacture, inspection and 

testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 

along with all accessories for driving auxiliaries in thermal power station. 

 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 

2.0 CODES AND STANDARDS

 Motors shall fully comply with latest edition, including all amendments and revision, of following 

codes and standards: 

IS:325 Three phase Induction motors 

IS : 900 Code of practice for installation and maintenance of induction motors 

IS: 996 Single phase small AC and universal motors 

IS: 4722 Rotating Electrical machines 

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 

IS: 4728 Terminal marking and direction of rotation rotating electrical machines 

IS: 1231 Dimensions of three phase foot mounted induction motors 

IS: 8789 Values of performance characteristics for three phase induction motors 

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 

IS: 2148 Flame proof enclosures for electrical appliance 

IS: 5571 Guide for selection of electrical equipment for hazardous areas 

IS: 12824 Type of duty and classes of rating assigned 

IS: 12802 Temperature rise measurement for rotating electrical machnines 

IS: 12065 Permissible limits of noise level for rotating electrical machines 

IS: 12075 Mechanical vibration of rotating electrical machines 

In case of imported motors, motors as per IEC-34 shall also be acceptable. 

3.0 DESIGN REQUIREMENTS

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

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

in Data sheet-A 

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

other site conditions specified under Project Information 

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 

equipment, under entire operating range including voltage & frequency variation specified above. 

3.3 Starting Requirements

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

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 

speed with the minimum starting voltage shall be at least 10% higher than that of the driven 

equipment. 

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

exceeding acceptable winding temperature. 
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TITLE  : 

GENERAL TECHNICAL REQUIREMENTs

FOR

LV MOTORS 

SPECIFICATION  NO. 
    PE-SS-999-506-E101
VOLUME NO.  : II-B
SECTION          : D
REV NO. : 00   DATE : 29/08/2005
SHEET     : 2  OF 4

 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 

the starting period of motors. 

3.3.3 The following frequency of starts shall apply 

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

rated  load temperature. 

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

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

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive 

hot starts followed by one hour interval with maximum twenty starts per day and shall be 

suitable for mimimum 20,000 starts during the life time of the motor 

3.4 Running Requirements

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

without injurious heating to the motor. 

3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 

3.5 Stress During bus Transfer

3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 

difference between the motor residual voltage and the incoming supply voltage during occasional auto 

bus transfer. 

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

torque under above condition. 

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 

4.0 CONSTRUCTIONAL FEATURES

4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 

construction. Outdoor motors shall be installed under a suitable canopy 

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

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

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 

4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 

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

facility for drainage at the lowest point. 

4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 

IS:325 shall not exceed by more than 10�C.

4.7 Terminals and Terminal Boxes

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

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 

 Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 

designed for the fault current mentioned in data sheet “A”. 

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

on the left hand side of the motor when viewed from the non-driving end.  

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

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 

non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 

connected to motor terminals A, C, B or U W & V respectively. 

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

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

and reverse rotation. 

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

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 

specified in Data Sheet-A. 

4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  

4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 

terminal box. Detachable gland plates with double compression brass glands shall be provided in 

terminal boxes. 

4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 

4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 

4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 

have a grounding terminal. 

4.9 General
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4.9.1 Motors provided for similar drives shall be interchangeable. 

4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 

4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 

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

Electricity rules 1956. 

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

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 

supply of 240V AC, single phase, 50 Hz. 

4.9.6 Name plate with all particulars as per IS: 325 shall be provided  

4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 

for withstanding specified site conditions. 

5.0 INSPECTION AND TESTING

5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-

007/2 enclosed with this specification and which shall be complied. 

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

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

any commercial implication to purchaser.  

5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 

5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 

 b) Arrangement drawing of terminal boxes. 

 c) Characteristic curves:  

  (To be given for motor above 55 kW unless otherwise specified in Data Sheet).

  i) Current vs. time at rated voltage and minimum starting voltage. 

  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 

motors coupled with driven equipment. In case motor is coupled with mechanical 

equipment by fluid coupling, the above curves shall be furnished with and without 

coupling.

iv) Thermal withstand curve under hot and cold conditions at rated 

 voltage and max. permissible voltage. 
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Specific Technical Requirement
For

Compressed Air System
NTPC FGD PACKAGES-

LOT-1A, 2 & 3

1. Complete C&I system for Compressed Air System is in bidder scope of supply. The 
Contractor shall provide complete Instrumentation for control, monitoring and 
operation of entire CAS. 
 

2. Integrated microprocessor based control system along with suitable operator interface 
shall be provided for each Instrument Air Compressor, Service Air Compressor & their 
Dryers. All PT, DPT, TE, and other instruments inside & outside the compressor skid 
shall also be hooked-up to this system. Compressors connectivity to FGD DCS shall 
be provided for information and overall control. Soft signal exchange between the 
microprocessor to FGD DCS (FGD DCS in BHEL scope) shall be through Modbus on 
RS485 via twisted pair cable. In addition to the soft link, Critical signals exchange 
among the compressors shall be hardwired (START, STOP and LOAD & UNLOAD 
commands).The Dew point measurement from FGD DCS to all the compressors & 
their status feedbacks to FGD DCS shall also be provided. Bidder to furnish the 
configuration diagram of control system of compressor showing communication with 
FGD DCS along with the bid. Bidder to furnish signal exchange list between FGD 
DCS and compressed air system in BHEL format attached elsewhere. 

 
3. Time synchronization of compressor microprocessor system with the DCS has to be 

done. Bidder to provide necessary hardware/software at their end. 
 

4. All the Electronic Transmitter for Temperature, Pressure, Differential Pressure and DP 
based Flow /Level measurements shall be genuine, verifiable PROFIBUS PA 
compatible instruments. The transmitters shall be connected to DDCMIS through 
PROFIBUS PA protocol complying to IEC 61158 directly from transmitter. This is 
subject to customer approval and BHEL decision shall be final. 

 
5. The PROFIBUS design shall be further validated by BHEL and approved by NTPC 

during detailed engineering and any variation/ changes required based on DDCMIS 
system requirements and actual field installation, operational philosophy etc. shall be 
considered by bidder without any cost & delivery implication. 

 
6. Junction boxes specially designed for PROFIBUS application shall be provided on as 

required basis. These SS JBs shall house field mounted PROFIBUS components. 
These SS JBs shall have suitable cover and gasket and shall have protection class of 
IP-66 or better. SS Cable glands and blind plugs shall be provided by the bidder. 

 
7. All transmitters (except PROFIBUS PA compatible transmitters) shall be smart type 

and shall have 4-20mA DC signal with superimposed digital communication (HART).  
 

8. The requirements given are to be read in conjunction with detailed Technical 
specification enclosed. Further in case of any discrepancy in the requirement within 
the same Section noted by the bidder in the specification, the same will be brought to 
the notice of BHEL in the Form of pre bid clarification. In absence of any pre bid 
clarification, the more stringent requirement as per interpretation of customer/BHEL 
shall prevail without any cost & delivery implication. 
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Specific Technical Requirement
For

Compressed Air System
NTPC FGD PACKAGES-

LOT-1A, 2 & 3

9. The scope of C&I cable shall be referred in Electrical scope split sheet in Electrical 
portion of the specification. 

 
10.Bidder to include all the instruments required for the package along with fittings, 

accessories and valve manifold. All instruments shall be provided with durable epoxy 
coating for housing and all exposed surfaces of the instruments. 

 
11.Bidder to provide mandatory spares as per mandatory spares list mentioned 

elsewhere in the specification. 
 

12.All Temperature sensors shall be Duplex type and temperature transmitter shall be 
provided for all temperature measurement applications. compensating cable, JB/rack 
& other erection hardware as required.  

 
13.All the transmitters supplied by Bidder shall be rack mounted. The transmitter racks 

shall be in Bidder's scope of supply. All transmitters shall be suitably grouped together 
and mounted inside (i) Local Instruments Enclosures (LIEs) in case of open areas of 
the plant and (ii) In Local Instrument Racks (LIRs) in case of covered areas. 

 
14.All field instruments enclosure shall be IP65 local panel/cabinet enclosure shall be IP 

55, unless otherwise specified. 
 

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

 
16.The junction boxes for termination of instruments /actuator limit switches/solenoid 

valve limit switches etc. are in bidder’s scope. 
 

17.  230V AC Redundant UPS supply shall be provided by BHEL at a single point, further 
distribution to various instruments/equipment’s of the CAS shall be in Bidder's scope.  
Bidder to include the necessary power distribution board in his scope.  Any power 
supply other than the above, if required for any instrument/equipment has to be 
derived from the above supply & all the necessary hardware for the same shall be in 
Bidder's scope. Static Switch based Changeover scheme for redundant UPS Feeders 
shall be used by bidder. It shall be ensured that changeover time between feeders 
shall be such that that compressor Controller Failure shall not take place during 
changeover. 

 
18.Bidder to furnish electrical/UPS load data during detailed engineering. 

 
19.Power supply derived for Transmitters, contact interrogation, interposing relay and 

solenoid shall generally be ungrounded 24V D.C only. In all cases redundancy in 
power modules shall be considered. 

 
20. Instrument installation and accessories required and same shall be in Bidder's scope 

and shall be subject to customer/BHEL approval during detailed engineering. 
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Specific Technical Requirement
For

Compressed Air System
NTPC FGD PACKAGES-

LOT-1A, 2 & 3

21.Bidder to provide erection hardware including junction boxes, canopies, structural 
steel as required. 

 
22.The quantity of instruments for the system shall be as per tender P &ID wherever 

provided of the respective system as a minimum, for bidding purpose. However, 
Bidder shall also include in his proposal all the instruments and devices that are 
needed for the completeness of the plant auxiliary system/ equipment supplied by the 
bidder, even if the same is not specifically appearing in the P & ID. During detail 
engineering if any additional instruments are required for safe & reliable operation of 
plant and meeting redundancy requirement under technical specification subject to 
Employers approval, bidder shall supply the same without any cost & delivery 
implication. 

 
23.For other critical binary and analog inputs required for protection and interlock 

purpose of other equipment (e.g. those interlocks which may result in loss of 
production, non-availability of a major equipment etc.), triple sensors shall be 
provided. For all control functions dual redundancy of the sensors shall be provided by 
the bidder. 

 
24.Temperature elements, electronic transmitters etc. are to be provided for all the cases. 

Use of process actuated switches is acceptable only in the cases as indicated in the 
tender drawings. 

 
25.Process connection & piping including, all impulse piping, pneumatic piping/tubing, 

valves, valve manifolds, fittings and all other accessories shall be provided on as 
required basis for proper installation & completeness of impulse piping system and air 
supply system,  

 
26.All the DM water wetted parts of the instruments including the accessories like root 

valves, impulse piping, drain cocks, gauge-zeroing cocks, valve manifolds and all the 
other accessories required for mounting/erection of these local instruments as well as 
valves shall be of SS-316 material, suitable pressure class and same shall be in 
bidder’s scope 

 
27.The system shall be arranged so that the failure of any monitoring device or control 

components or spurious intermediate grounding in the signal path shall not open the 
signal loop nor cause the loss or malfunction of signal to other devices using the same 
signal. 

 
28. To ensure availability, adequate redundancy in system design shall be provided at 

hardware, software and sensor level. For the protection system, independent sensing 
device shall be provided to ensure adequate safety of plant equipment. 

 
29. The design of the control systems and related equipments shall adhere to the principle 

of ‘Fail Safe’ Operation wherever safety of personnel / plant equipment is involved and 
shall not cause a hazardous condition. However, it shall also be ensured that 
occurrence of false trips are avoided / minimized.
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Specific Technical Requirement
For

Compressed Air System
NTPC FGD PACKAGES-

LOT-1A, 2 & 3

30.Bidder to perform tests of C&I items/instruments/systems as per quality plans/type test 
attached in the specification. However, if any test not specified in the quality plan but 
specified in specification Tests for I&C equipment included elsewhere in specification 
will have to performed by the bidder without any cost & delivery implication. 

 
31.The equipment shall be of modern, compact design incorporating the latest 

developments in proven technology. All instruments whether for local indication or 
remote transmission shall be of good quality and shall have an accuracy and 
repeatability appropriate to their duty.  

 
32.Bidder shall provide Cable Schedule in BHEL excel format which shall be provided 

during detailed engineering. Also, Cable Interconnections for Complete System shall 
be in Bidders’ scope. DCS side details for hardwired signals shall be furnished by 
BHEL during detailed engineering. 

 
33.The make/model of various instruments/items/systems shall be subject to approval of 

owner/purchaser during detailed engineering stage. No cost/time implication in this 
regard shall be acceptable. In case of any conflict and repetition of clauses in the 
specification, the more stringent requirements among them are to be complied with. In 
case of any contradiction most stringent clause/condition shall prevail without any cost 
& delivery implication. 

 
34.Bidder’s presence is required for 3 Man days (in one visit) at site during 

commissioning of DDCMIS for assistance related to process correctness. All the 
expenses like boarding, lodging and travel, Air fare etc. shall be in bidder’s scope. 

 
35.Typical hardwired scheme as provided shall be used by bidder for deciding signal 

interface between Microprocessor panel & MCC/DCS/Solenoid valve /Field 
instruments etc. 

 
36.The design, manufacture, inspection, testing, site calibration and installation of all C&I 

equipment and systems covered under this specification shall conform to the latest 
editions of applicable codes and standards 

 
37.Local control panel if any required for operation shall be in bidder scope. 

 
38.All instruments should be supplied with valid calibration and test certificates provided 

by OEM. 
 

39.Diaphragm seal shall be provided with instruments having contact with corrosive 
media. Double root valves shall be provided for all pressure tapings where the 
pressure exceeds 40 kg/cm2. 
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Specific Technical Requirement
For

Compressed Air System
NTPC FGD PACKAGES-

LOT-1A, 2 & 3

40.All field instruments shall be weatherproof, drip tight, dust tight and splash proof 
suitable for use under outdoor ambient conditions prevalent in the subject plant. All 
field-mounted instruments shall be mounted in suitable locations where maximum 
accessibility for maintenance is achieved. All the field instruments shall also be 
provided with SS tag nameplate and double compression type Nickel-plated brass 
cable gland. Gaskets, Fasteners, Counter and mating flange (SS316 material), nuts & 
bolts etc. shall also be included, wherever required with the field instruments. 

 
41.For instruments which are not located inside covered building, suitable canopy/ 

protective arrangement shall be provided which shall be approved during detail 
engineering. 

 
42.Number of pair to be selected for screen control cable (size : 0.5 mm2) 

   F type: 2P/4P/8P/12P 
G type: 2P/4P/8P/12P 

 
43. Instrument installation and accessories required shall be in Bidder's scope. Vendor 

submitted 'Instrument Installation Diagram' shall be subject to customer approval 
during detail engineering without any cost & delivery implication. For instruments for 
which Installation Diagram is not attached, vendor’s Installation Diagram for such 
items will also be subject to customer approval during detail engineering without any 
cost & delivery implication. 

 
Note:
  

1. All equipment items shall be of latest design with proven on track record. 
 

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

3. Documents of C&I System shall be submitted to end user/owner for approval 
during detail engineering. Changes, if any, shall be accommodated by the bidder 
without any cost & delivery implication. 
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SPECIFICATION FOR
CONTROL & INSTRUMENTATION FOR AUX 

PACKAGES

SPECIFICATION NO.:  

VOLUME  

SUB SECTION  

REV. NO.  DATE :  

SHEET   OF    FO
R

M
 N

O
. P

E
M

-6
66

6-
0

 GENERAL REQUIREMENT 

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

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

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

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

5.0 The customer specification attached as Specific Technical Requirement will supercede the Data 
sheets, if there is any mismatch.
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C & I TECHNICAL SPECIFICATION 
FOR COMPRESSED AIR SYSTEM                     
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    INSTRUMENTS & VALVES SPECIFICATIONS 

NTPC FGD PACKAGES-
LOT-1A, 2 & 3
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CLAUSE NO. TECHNICAL REQUIREMENTS 
 
 

 
LOT-1B PROJECTS, 

   FLUE GAS DESULPHURISATION (FGD) SYSTEM 
PACKAGE 

TECHNICAL SPECIFICATIONS 
SECTION  VI, PART-B 

BID DOC. NO.: CS-0011-109(1B)-9 

PART-B 
SUB-SECTION-III-C2 

MEASURING 
INSTRUMENTS 

PAGE 2 OF 8 

 

10. Electrical 
Connection  

Plug and socket type  except in hazardous area 

11. Process connection 1/2 inch NPT (F) 

12. Span and Zero Continuous, tamper proof, Remote as well as manual 
adjustability from instrument with zero suppression and 
elevation facility. 

13. Accessories -Diaphragm seal, pulsation dampeners, syphon etc. as 
required by service and operating condition. 

 Diagnostics and 
Display 

Self-Indicating feature and digital display  

14. 

 

Accessories 

 

2 valve manifold for absolute & Gauge pressure 
transmitters,  

3-valve manifold for Differential Pressure and 5 valve 
manifold for Level /Flow applications.  

The valve manifold shall be non integral type (except 
Fuel Oil area). 

-For hazardous area, enclosure as described in NEC 
article 500 

-2 inch pipe for mounting with Enclosure /Rack/Canopy 

15. Certification  SIL 2 or Better 

16. Adjustment/calibratio
n/maintenance 

From hand held HART calibrator 

 

Notes 

LVDT type is not acceptable. 

For primary air/ secondary air/flue gas applications, DP type transmitters shall be provided 
for pressure measurement below range of 2000 mmwc 

Where the process fluids are corrosive, viscous, solid bearing or slurry type, diaphragm 
seals shall be provided. Parts below the diaphragm shall be removable for cleaning. The 
entire volume above the diaphragm shall be completely filled with an inert liquid suitable for 
the application.  

 
 

3.05.00  TEMPERATURE TRANSMITTER (TT) 

Following specifications are applicable for Dual input/ Single input temperature transmitter. 

Temperature transmitter shall be 2-wire (loop powered) directly powered from 4-20mA 
input cards of DDCMIS. TT shall be fully compatible with thermocouples and RTDs being 
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