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SL. NO DRAWING/ DOCUMENT NO. OF PRINTS 

(HARD-COPIES) TO 
BE SUBMITTED TO 
BHEL-SBD 

NO. OF CD-ROM’S 
TO BHEL-SBDD 

1 All drawings/ documents to BHEL 1 0 
2 All R0 drawings submitted to Customer 6 0 
3 All drawings/ documents approved by 

customer in “Approval/ Information” 
category 

10 5 

4 All “AS-BUILT” drawings/ documents 10 5 
5 Erection Manual 6 5 
6 Type test reports 6 5 
7 O&M manual 6 5 

 
ALL FINAL DRAWINGS SHALL BE SUBMITTED IN BOTH PDF AND AUTOCAD (.DWG 2015 OR LOWER VERSION) 

FORMAT 
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16. LIST OF CODES & STANDARDS    
Notes:           
1 Equipment, accessories, components, material and tests shall confirm, to the specifications 
of latest revision of applicable standards.       
           
2 Equipment, accessories, components, material and tests shall confirm, in general, to the
 Specifications of       
  [√ ]  S                                  [  ] BS                                                      [  ] IEC 
        
             Unless marked otherwise in the list below. Applicable standards are to be ticked [  ]  
 
 
      LV SWITCHGEAR 
 
 
 

 
 

1 Switchgear   General    Requirements [√ ] IS : 4237        [  ] BS : 162      [  ] IEC : 
2 Factory   built assemblies  of LV 

 Switchgear  control gear [√ ] IS : 8623 [  ] BS:5486 [  ] IEC : 439 
3 Selection , installation and maintenance  

of switchgear and control gear [√ ] IS : 10118 [  ] : [  ] IEC : 
4 Busbar main connections and  

 accessories [√ ] IS: 5578 [  ] BS : 159 [  ] IEC : 
5 Rail  mounting in switchgear  and  

control gear installation [√ ] IS :11039 [ ] BS :  [  ] IEC : 715 
6 Marking  and identification of  

 conductor and apparatus terminal [√ ] IS:11053 [ ] BS :  [  ] IEC : 
7 Marking   of  insulated conductors [√ ] IS: 5578 [ ] BS :  [  ] IEC : 391 
8 Item  designation [√ ] IS :8270 [ ] BS :  [  ] IEC : 
9 Climate  proofing  of electrical  

 equipment [√ ] IS: 3202 [ ]  BS : CP 1014 [  ] IEC : 
10 Degree of protection  ( enclosure) [√ ] IS:13947 [ ] BS :  [  ] IEC : 144 
11 Wrought  aluminium  & Al. alloys [√ ] IS:5082 [ ] BS: 2898 [  ] IEC : 114 
12 Copper of bus bars  [√ ] IS : [ ] BS :  [  ] IEC : 28 
13 LV  circuit breakers  

[√ ] IS :2516 
Pt. I& II 

 [ ] BS: 4752  
 [ ] BS:3871 
SEC 1 [  ] IEC : 157 -1 

14 

Starters  [√ ] IS : 8544 [ ]BS: 4941 [  ] IEC : 292-1 
15 Identification  of terminals of 

 contractors  and associated overload [√ ] IS :10705
  [ ]BS:  [  ] IEC : 158-1C 

16 

Air break  switch    
[√ ] IS :4064
  

[ ]BS: 5419
  [  ] IEC : 408 

17 

Contactors    
[√ ] IS:2959
  

[ ]BS: 775
  [  ] IEC : 158-1 

18 

HRC cartridge  fuses  
  

[√ ] IS:13703
  

[ ]BS: 88
  [  ] IEC :  269-1 
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19 Indicating  instruments  
  

[√ ] IS:1248
  

[ ]BS: 89
  [  ] IEC : 51 

20 Dimensions for panel mounted 
 indicating  instruments  
  

[√ ] IS:2419
  

     [ ]BS: 
  [  ] IEC : 

21 AC electricity  meters  
  [√ ] IS:722

  
[ ]BS: 5685
  [  ] IEC : 521 

22 Relays    [√ ] IS:3231
  

[ ]BS:142
  [  ] IEC :  255 

23 Static protective relays  
  

[√ ] IS :8686
  

          [ ]BS:
  [  ] IEC : 

24 Current  transformers  
  

[√ ] IS :2705
  

[ ]BS:  3938
  [  ] IEC : 185 

25 Voltage  transformers  
  

[√ ] IS: 3941
  

[ ]BS: 3941
  [  ] IEC : 

26 LV Control Transformers  
  

[√ ] IS:  12021
  

     [ ]BS :
  [  ] IEC : 

27 Miniature  circuit breakers  
   

[√ ] IS: 8828
  

[  ] BS : 3871
  [  ] IEC : 

28 Control switches  & push button 
   

[√ ] IS: 13947
  

    [ ] BS: 
  [  ] IEC : 

29 Thermostatic  Bimetals  
  

[√ ] IS: 8588
  

    [ ] BS: 
  [  ] IEC : 

30 Phosphating of iron & steel 
   

[√ ] IS: 6005
  

[ ] BS:  3189
  [  ] IEC : 

31 "Colours for ready  mixed paints 
 and enamels"    

[√ ] IS: 5
  

                            
[ ] BS:   

[  ] IEC : 
32 

Environmental  tests  
  

[√ ] IS: 2106
  [ ] BS:   [  ] IEC : 

33 Maintenance & field testing  of relays
    [√ ] IS:9124

  
   [ ] BS: 
  [  ] IEC : 

34 Specification for PVC  insulated  cables 
for  working voltage upto & including 
1100volts    

[√ ] IS: 694
  

    [ ] BS: 
  [  ] IEC : 
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LPB & Local Starters:- 
 

1 Factory  built assemblies  of  LV 
Switchgear and control gear
   

[√ ] IS: 8623 
 PART -II 

[ ] BS :5486      [  ] IEC : 439  

2 Degree of protection 
   

[√ ] IS: 13947  [ ] BS :5420      [  ] IEC :  144  

3 Push button  
  

[√ ] IS: 13947  [ ] BS :      [  ] IEC :  337  

4 Climatic proofing  of electrical 
equipment  
  

[√ ] IS: 3202  [ ] BS :CP1014       [  ] IEC :    

5 AC motors  starters  for voltage 
 not exceeding  1000 V 
   

[√ ] IS: 8544  [ ] BS : 4941      [  ] IEC :  292  

6 Code of practice for phosphating 
iron & steel  
  

[√ ] IS: 6005  [ ] BS :3189        [  ] IEC :    

7 Colour for ready mixed paints & 
enamels    

[√ ] IS: 5  [  ]:         [  ] IEC :    
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17. GENERAL PACKING SPECIFICATION  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

                           

FGD FOR NTPL TUTICORIN THERMAL 
POWER PROJECT(2X500MW)             
TECHNICAL SPECIFICATION FOR 

LOW VOLTAGE SWITCHGEAR 

SPECIFICATION NO. :SBD-TS-CPBG-FGD-TUT 

 

DATE:  14.02.2022 

REV 00 
 

 
 

 
 

18. GENERAL PAINTING SPECIFICATION 
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19. MANUFACTURING QUALITY PLAN FOR LV SWITCHGEAR  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BHARAT HEAVY ELECTRICALS LIMITED 
SOLAR BUSINESS DIVISION 

BANGALORE -560012 
               QUALITY (CPBG) 

 STANDARD QUALITY ASSURANCE PLAN FOR PMCC, MCC, FLOOR MOUNTED DB 

SQAP NO: EPD_QP_CP_2021-22_0001; REV: 00; Dt: 06-April-2021 

Supplier shall raise the inspection call along with Internal Test Report, Manufacture Test Certificates/Type Test 

Reports (wherever applicable) for BHEL/BHEL TPIA /Customer Inspection. 

Note:        

1. The SQAP (EPD_QP_CP_2021-22_0001; REV: 00) shall be read in conjunction with BHEL Specification mentioned 

in Purchase Order and shall deem to include any additional tests as per the specification/Standard. 

 

2. Material supplied shall be in line with BHEL Purchase Order, Technical Specification, Data Sheet, 

BOM, Approved Drawings, applicable Standard References, or any other document/references. 
 

3. In case of any contradiction between this SQAP, BHEL Specifications the following precedence shall be followed: 

1st: BHEL Purchase Order Specification;  

2nd: This STANDARD QUALITY ASSURANCE PLAN & Applicable standard; 

4. Packing shall be as per BHEL purchase order packing specification/ or as per Manufacturer standard or approved 
Drgs from BHEL Engineering. 

 

5. All packing cases should be marked with BHEL Purchase Order no, Item description and CQIR NO (by which material 
has been cleared for dispatch). 

 

6. The SQAP shall be treated as reference and the manufacturer shall submit a detailed QAP (as applicable for the 
PO items) in line with this SQAP in their format after award of PO. 

  

Documentation Part:  

1. Supplier shall raise the inspection call in the CQIR with inspection agency as BHEL SBD URL: www.cqir.bhel.in. 

and shall upload documents mention under Note 2 in CQIR Portal. 

 

2. Supplier to furnish the Test Certificates, Internal Tests Report and Type Test Reports (wherever applicable) 

as per this SQAP along with inspection call. 

 

3. The items will be inspected at BHEL approved manufacturer work. 
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SR
NO 

COMPONENT & 
OPERATION 

CHARACTERISTICS 
CLASS
IFICA
TION 

TYPE 
OF 

CHECK 

QUANTUM OF 
CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

AGENCY 
10 

REMARKS 

1 2 3 4 5 M C/N 7 8 9 D* M B C 11 

 

* Records, identified with “TICK”() shall be included in documentation. 
M- MANUFACTURER; B- BHEL / BHEL TPIA; C-CUSTOMER; MTC- MANUFACTURER TEST CERTIFICATES; COC- CERTIFICATE OF CONFORMANCE 

P-PERFORM; V-VERIFY; W-WITNESS 

SIGNATURES:  

 

A RAW MATERIAL 

1 

Angle, 
Channels & 
CRCA / HR / 
MS / SS / GI 
/ ALU-ZINC 
Sheets  

1) Dimension Major Meas. 1 Sample 
of each 
type & 
size 

- 
IS-513 , IS-
1079 , IS-
2062, IS-
277, ASTM 
240, 480 

As per BHEL 
/ CUSTOMER 
spec. 

QC Record  P V   

2) Surface Finish 
& check for 
Waviness/flatness 

Major Visual - 
As per 
Standard 

QC Record  P V   

3)Tensile / 
Bending Test 

Major 
Mech. 
Test 

As per IS - MTC / COC  V V   

2 

Bus Bar – 
Copper / 
Aluminum / 
GI 

1) Dimension Major Meas. 
1 Sample 
of each 
type & 
size 

- 
IS-5082, IS-
1897, IS-
1897, App. 
Data Sheet 

IS-5082, 
IS-1897, 
IS-1897, 
App. Data 
Sheet 

QC Record  P V   

2) Surface Finish Major Visual - 
As per 
Standard 

QC Record  P V   

3) Bending Test Major 
Mech 
Test 

As per IS - 
MTC / COC 

 P V   

4) Conductivity Major Elec. As per IS - As per IS  P V   

3 

Synthetic 
rubber / 
Neoprene / 
PU Foam / 
XLPE / EPDM 
Gasket  

1) Material Type Major Visual 1 Sample 
of each 
type & 
size 

- 
IS-11149 , 
Approved 
Data Sheet 

IS-11149 , 
Approved 
Data Sheet 

Supplier TC 
/ COC / QC 
Record 

 V    

2) Dimension / 
Profile & Visual 
Inspection 

Major Meas. -  P    

3 

Synthetic 
rubber / 
Neoprene / 
PU Foam / 
XLPE / EPDM 
Gasket  

3) Shore Hardness 
Criti
cal 

Test 
1 Sample 
per lot 

- 

CUSTOMER 
Spec. & IS-
11149, L&T 
drg. 

CUSTOMER 
Spec. & IS-
11149, L&T 
drg. 

Supplier TC 
/ COC / QC 
Record 

 V V V  

4) Elongation  Major Test 
1 Sample 
of each 
type & 
size 

- 

IS-11149 , 
Approved 
Data Sheet 

IS-11149 , 
Approved 
Data Sheet 

 V V V  

5) Compression 
Criti
cal 

Test -  V V V  

6) Ozone 
Resistance 

Major Test -  V V V For Neoprene 

4 
Paint / 
Powder 

1) Shade Major Visual 100% - 
MTC / QC 
Record 

 P V   
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SR
NO 

COMPONENT & 
OPERATION 

CHARACTERISTICS 
CLASS
IFICA
TION 

TYPE 
OF 

CHECK 

QUANTUM OF 
CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

AGENCY 
10 

REMARKS 

1 2 3 4 5 M C/N 7 8 9 D* M B C 11 

 

* Records, identified with “TICK”() shall be included in documentation. 
M- MANUFACTURER; B- BHEL / BHEL TPIA; C-CUSTOMER; MTC- MANUFACTURER TEST CERTIFICATES; COC- CERTIFICATE OF CONFORMANCE 

P-PERFORM; V-VERIFY; W-WITNESS 

SIGNATURES:  

 

2) Make, Type , 
Finish & Shelf 
Life 

Major Visual 100% - 
Mfg. Std / 
Factory 
Standard 

Mfg. Std / 
Factory 
Standard 

 P V   

B BOUGHT OUT  ITEMS 

1 
Air Circuit 
Breaker 

1) Make, Type, 
Model & Rating 

Major Visual 100% - 

IS-13947 / 
Approved 
Data Sheet/ 
Drg. 

IS-13947 / 
Approved 
Data Sheet/ 
Drg. 

MTC / COC / 
QC Record 

 P V   

2) Dimension & 
Mounting 
Arrangement 

Major Meas. 
10% of 

each type 
-  V    

3) Routine Test 
Criti
cal 

Test 
10% of 

each type 
& rating 

100
% 

 V V V  

2 CT / PT 

1) Dimension & 
Mounting 
Arrangement 

Major Meas. 10% of 
each type 
& rating 

10% 
of 
eac
h 
typ
e  

CUSTOMER 
Approved 
Drg. &  Data 
Sheet 

CUSTOMER 
Approved 
Drg. &  
Data Sheet 

QC Record  P    

2) Type & Rating Major Visual   P V V  

3) IR, HV, Ratio & 
Polarity 

Criti
cal 

Test  
IS 2705 / IS 
3156, IS 
16227: 2016 

IS 2705 / 
IS 3156, IS 
16227: 2016 

Supplier TC 

 P V   

4) Routine Test as 
per IS 2705 & IS 
3156 

Criti
cal 

Elec. 100% 
100
% 

 V V V  

3 
AC / DC 
Power & Aux. 
Contactor 

1) Make, Type, 
Model & Rating 

Major Visual 
10% of 

each type 
& rating 

- 

IS-13947 / 
Approved 
Data Sheet/ 
IEC 60947 

IS-13947 / 
Approved 
Data Sheet/ 
IEC 60947 

 QC Record 

 P    

2) Operation Check Major Test  P    

4 Switches 

1) Make, Type, 
Model & Rating 

Major Visual 
10% of 

each type 
& rating 

- CUSTOMER 
Approved 
Drg. / IS 
3854 

CUSTOMER 
Approved 
Drg. / IS 
3854 

QC Record 

 P    

2) Operation Check Major Test -  P    

5 HRC Fuse 
1) Make, Type, 
Model & Rating 

Major Visual - 
CUSTOMER 
Approved 

CUSTOMER 
Approved 

 MTC  P    
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SR
NO 

COMPONENT & 
OPERATION 

CHARACTERISTICS 
CLASS
IFICA
TION 

TYPE 
OF 

CHECK 

QUANTUM OF 
CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

AGENCY 
10 

REMARKS 
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* Records, identified with “TICK”() shall be included in documentation. 
M- MANUFACTURER; B- BHEL / BHEL TPIA; C-CUSTOMER; MTC- MANUFACTURER TEST CERTIFICATES; COC- CERTIFICATE OF CONFORMANCE 

P-PERFORM; V-VERIFY; W-WITNESS 

SIGNATURES:  

 

2) Operation Check Major Test 
10% of 

each type 
& rating 

- 

Drg. / IS 
9926 / IS 
13703 

Drg. / IS 
9926 / IS 
13703 

 P    

6 

Protection 
Relays 
Overload, 
Coupling , 
Electromagne
tic & Static 

1) Make, type, 
Model & Rating 

Major Visual 

10% of 
each type 
& rating 

10% 

IS-3231, IS-
8686 / 
Approved 
Data Sheet 

IS-3231, 
IS-8686 / 
Approved 
Data Sheet 

MTC / QC 
Record 

 P V   

2) Routine Test Major Test 10%  V V   

3) Operational 
Check 

Major Test 10%  P    

7 
Numerical 
Relay 
 

1) Make, type, 
Model & Rating 

Major Test 100& 
100
% 

IEC 60255 & 
IEC 61850 

IEC 60255 & 
IEC 61850 

MTC / COC  V V W 

 
2) Numerical relay 
FAT  Test  

Criti
cal 

Elect. 100% 10% 
CUSTOMER 
Approved FAT 
Procedure 

CUSTOMER 
Approved 
FAT 
Procedure 

CUSTOMER 
CHP / MTC 

 V V W 

8 Timer 

1) Make, type, 
Model & Rating 

Major Visual 
10% of 

each type 
& rating 

10% IS-722, IS-
13779, IEC-
60688 / 
Approved 
Data Sheet 

IS-722, IS-
13779, IEC-
60688 / 
Approved 
Data Sheet 

MTC / QC 
Record 

 P V   

2) Operational 
Check 

Major Test 10%  P    

3) Routine Test Major Test 10%  V    

9 Transducers 

1) Make, type, 
Model & Rating 

Major Visual 
10% of 

each type 
& rating 

10% 
IS 12784/ 
Approved 
Data Sheet 

IS 12784/ 
Approved 
Data Sheet 

MTC / QC 
Record 

 P V   

2) Operational 
Check 

Major Test 10%  P    

3) Routine Test Major Test 10%  V V V  

10 KWH Meters 

1) Make, type, 
Model & Rating 

Major Visual 
10% of 

each type 
& rating 

10% 
IS-722 , IS-
13779 / 
Approved 
Data Sheet 

IS-722 , 
IS-13779 / 
Approved 
Data Sheet 

MTC / QC 
Record 

 P V   

2) Operational 
Check 

Major Test 10%  P    

3) Routine Test Major Test 10%  V V V  

11 
Indicating 
Instruments 
(Analog) 

1) Make, type, 
Color, Model & 
Rating 

Major Visual 
10% of 

each type 
& rating 

10% 
 IS-1248 / 
IS-7436 

IS-1248 / 
IS-7436 

QC Record  P V   
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SR
NO 

COMPONENT & 
OPERATION 

CHARACTERISTICS 
CLASS
IFICA
TION 

TYPE 
OF 

CHECK 

QUANTUM OF 
CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

AGENCY 
10 
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* Records, identified with “TICK”() shall be included in documentation. 
M- MANUFACTURER; B- BHEL / BHEL TPIA; C-CUSTOMER; MTC- MANUFACTURER TEST CERTIFICATES; COC- CERTIFICATE OF CONFORMANCE 

P-PERFORM; V-VERIFY; W-WITNESS 

SIGNATURES:  

 

2) Operational 
Check 

Major Test 10% 
Approved 
Data Sheet 

Approved 
Data Sheet 

 P    

3) Routine Test Major Test 10% MTC  V V V  

12 Push Button 

1) Make, type, 
Color, Model & 
Rating 

Major Visual 10% of 
each type 
& rating 

10% IS-13947  / 
Approved 
Data Sheet 

IS-13947  / 
Approved 
Data Sheet 

QC Record 
 P    

2) Operational 
Check 

Major Test 10%  P    

13 
Indication 
Lamp 

1) Make, type, 
Color, Model & 
Rating 

Major Visual 

10% of 
each type 
& rating 

10% 

IS-13947  / 
Approved 
Data Sheet 

IS-13947  / 
Approved 
Data Sheet 

QC Record 

 P    

2) Operational 
Check 

Major Test 10%  P    

14 MCB 

1) Make, type, 
Model & Rating 

Major Visual 10% of 
each type 
& rating 

10% IS-8828 / 
Approved 
Data Sheet 

IS-8828 / 
Approved 
Data Sheet 

QC Record 
 P    

2) Operational 
Check 

Major Test 10%  P    

15 MCCB 

1) Make, type, 
Model & Rating 

Major Visual 

10% of 
each type 
& rating 

10% As per IS- 
13947 Part 1 
& 2 / IEC 
60947 Part 1 
& 2/ Approved 
Data Sheet 

As per IS- 
13947 Part 1 
& 2 / IEC 
60947 Part 1 
& 2/ 
Approved 
Data Sheet 

QC Record 

 P    

2) Operational 
Check 

Major Test 10%  P    

16 SFU 

1) Make, type, 
Model & Rating 

Major Visual 
10% of 

each type 
& rating 

10% IS/IEC 60947-1: 
2007) & (IS/IEC 
60947-3 : 2012/ 
Approved 
Data Sheet 

IS/IEC 60947-
1:2007) & 
(IS/IEC 60947-
3 : 2012/ 
Approved 
Data Sheet 

QC Record 

 P    

2) Operational 
Check 

Major Test 10%  P    

17 ELCB 
1) Make, type, 
Model & Rating 

Major Visual 10% QC Record  P    
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SR
NO 

COMPONENT & 
OPERATION 

CHARACTERISTICS 
CLASS
IFICA
TION 

TYPE 
OF 

CHECK 

QUANTUM OF 
CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

AGENCY 
10 
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* Records, identified with “TICK”() shall be included in documentation. 
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P-PERFORM; V-VERIFY; W-WITNESS 

SIGNATURES:  

 

2) Operational 
Check 

Major Test 
10% of 

each type 
& rating 

10% 
IS-8828 / 
Approved 
Data Sheet 

IS-8828 / 
Approved 
Data Sheet 

 P    

18 
Control 
Transformer 

1) Make, type & 
Rating 

Major Visual 

100% 
100
% 

IS-12021 / 
Approved 
Data Sheet 

IS-12021 / 
Approved 
Data Sheet 

MTC / QC 
Record 

 P V V  

2) Voltage Ratio Major Elec.  P V V  

3) Routine Test Major Elec.  V V V  

19 Wires 
1) Make, type & 
Rating 

Major Visual 
10% of 

each type 
& rating 

- IS-694 IS-694 
QC Record / 
MTC 

 P    

20 

Terminal , 
Lugs, 
Thermostat, 
Space 
Heater, 
Socket, 
Hooter, CFL, 
LED 

1) Make, type & 
Rating 

Major Visual 

10% of 
each type 
& rating 

- 
Mfg. 
Standard / 
FS 

Mfg. 
Standard / 
FS 

QC Record  P    

2) Functional Test Major Elec. - 
Mfg. 
Standard / 
FS 

QC Record  P    

21 
Busbar 
Support 
Insulator  

1) Make, Type,  
Rating & Finish 

Major Visual 

10% of 
each type 
& rating 

- As per Drg. As per Drg. QC Record  P V V  

2) Dimension Major Meas. - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Record  P V V  

3) HV-IR Test Major Elec. - 
As per IS-
8623 / IEC-
61439 

As per IS-
8623 / IEC-
61439 

MTC / QC 
Record 

 P V V  

4) Comparative 
Tracking Index & 
Flexural Strength 
Test 

Major Elec.  

As per 
approved 
Data Sheet / 
ASTMD 790 &     
BS 5901 

As per 
approved 
Data Sheet 
/ ASTMD 790 
& BS 5901 

MTC / COC 
./ QC 
Record 

 V V V  

22 
Insulating 
Barriers & 
Shrouds 

1) Make, Type,  
Rating & Finish 

Major Visual 
10% of 

each type 
& rating 

- 

As per 
approved 
Drg. 

As per 
approved 
Drg. 

QC Record  P    

2) Flame 
Resistance Test 

Major Elec. 

As per 
approved 
Data Sheet/ 
UL 94 

As per 
approved 
Data Sheet/ 
UL 94 

MTC / COC 
./ QC 
Record 

 V    
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3) HV Test Major Elec. ASTM D 149 ASTM D 149  V   
As per ASTM  
D149 

23 
ACB handling 
Trolley 

1) Dimensional & 
Functional Check 

Major Test 
10% of 

each type 
& rating 

- 
Approved. 
Drg by BHEL 

Approved. 
Drg by BHEL 

QC Record  P V V 
COC to be 
submitted  

24 
Tools & 
Tackles 

1. Make, model 
2. Quantity 

Minor Visual 
10% of 

each type 
& rating 

- 
Approved Drg 
by CUSTOMER 

Approved 
Drg by 
CUSTOMER 

QC Record  P V V 
COC to be 
submitted  

25 FASTNERS  

Hardware type and 
coating thickness 
used at both the 
panel assembly and 
busbar assembly. 

Major 

Docume
nt 
Verifi
cation 

100% 
100
% 

As per BHEL 
/ CUSTOMER 
contractual 
requirement  
/ Approved 
Data Sheet  

As per BHEL 
/ CUSTOMER 
contractual 
requirement  
/ Approved 
Data Sheet  

Manufacture
r TC 

 V V - 

MTC shall be 
reviewed by 
the 
Inspector 
during final 
inspection 
 
 

26 VFD 

1) Make, type, 
Model & Rating 

Major Visual 

10% of 
each type 
& rating 

10% IS-13947 
(Part 4/Set 
1)/ IEC-
60947-4-1 
(1990)/ 
Approved 
Data Sheet 

IS-13947 
(Part 4/Set 
1)/ IEC-
60947-4-1 
(1990)/ 
Approved 
Data Sheet 

QC Record 
 P V  

 
2) Operational 
Check 

Major 
Test 

10% 
 P   

3) Routine Test 
Major 

Test 
10% 

MTC  V V V 

C IN - PROCESS 

1 FABRICATION 

1) Shearing, 
Punching, Notching 
& Bending 

Major Meas. 
Mfg. 

Practice 
- 

Mfg. 
Standard / 
Approved 
Drawing 

Mfg. 
Standard / 
Approved 
Drawing 

QC Record  P    

2) Dimension Check Major Meas. 100% - 
Approved 
Drawing 

Approved 
Drawing 

QC Record  P    

3) Cut Outs Major Meas. 100% - 
Approved 
Drawing 

Approved 
Drawing 

QC Record  P    

4) Welding & De-
burring Check 

Major Meas. 
Mfg. 

Practice 
- 

Mfg. 
Standard / 
Approved 
Drawing 

Mfg. 
Standard / 
Approved 
Drawing 

QC Record  P    
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2 

PRETREATMENT 
& PROTETIVE 
COATING 
(PAINT / 
POWDER) 

1) Pre-wiping & 
Degreasing  

Major 
Chemic
al 

Mfg. 
Practice 

- 
Mfg. 
Standard 

Mfg. 
Standard 

QC Record  P V V  

2) Surface 
Preparation by 
Nano technology 

Criti
cal 

Chemic
al 

Mfg. 
Practice 

- 
Mfg. 
Standard 

Mfg. 
Standard 

QC Record  P V V  

3) Paint / Powder 
Shade 

Major Visual 
10% of 

each type 
& rating 

10% 
Approved 
Specificatio
n 

Approved 
Specificati
on 

QC Record  P V V  

4) Paint / Powder 
Thickness & 
Adhesion 

Criti
cal 

Meas. 
Mfg. 

Practice 
- 

Approved 
Specificatio
n 

Approved 
Specificati
on 

QC Record  P V V 
As per IS 
101 

5) Salt Spray Test  Major Visual 
01 Sample 
per year 

- 
Mfg. 
Standard 

Mfg. 
Standard 

QC Record  P V V 
As per IS 
101 

3 
PANEL 
INTERNAL 
ASSEMBLY 

1) Profile , 
Alignment & 
Overall Dimension 
Check 

Major 
Proces
s. 

100% - 

Mfg. 
Standard / 
Approved 
Data Sheet & 
Drawing 

Mfg. 
Standard / 
Approved 
Data Sheet 
& Drawing 

QC Report  P    

2) Overall 
Assembly with 
Hinge, Lock, Door, 
Knob, Gasket  
Arrangement 

Major 
Proces
s. 

100% - QC Report  P    

3) Busbar Size, 
Arrangement, 
Support, & Joints 

Major 
Proces
s. 

100% - QC Report  P    

4) ) Busbar 
Insulator, Bolts, 
Tightening, 
Clearance 

Major 
Proces
s. 

100% - QC Report  P    

5) Form 4B Type 5 
design in cable 
alley 
 

Major 
Proces
s. 

100%  - QC Report  P    

6) All component 
mounting 
arrangement 

Major 
Proces
s. 

100% - QC Report  P    
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7) Earthing Check 
&  Arrangement 
with Busbar 

Major 
Proces
s. 

100% - QC Report  P    

  

8) Colour Coding 
of Busbar 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

9) Clearance of 
Busbar  

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

10) Tin/Silver 
plating/bimetallic 
strip/washer 
between Cu & Al 
joints 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

11) Termination 
for power & 
control circuit 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

12) Lug Size, 
crimping Quality 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

13) Spring loaded 
power & control 
contacts alignment 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

14) Resistance 
check on power 
contacts 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P   
In line with 
Temp. rise 
Test Report 

15) Incoming & 
outgoing power & 
control contacts 
assembly 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

16) Alignment of 
panel & module/CB 
- Alignment of 
contacts with each 
other. 

Major 
Proces
s. 

100% - 
Mfg. 
Standard 

Mfg. 
Standard 

QC Report  P    

17) Check of 
mounting of VFD, 
input filter & 
output filter. 

Major 
Proces
s. 

100% - 

Mfg. 
Standard 

Mfg. 
Standard QC Report  P    
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 4 
 
 
 
 
 
 
 
 
 
 

  

 
 
 
 
 
 
CONTROL & 
POWER WIRING 
 
 
 
 
 
 
 
 
 
 
 
 

1) Wire & Lug 
size, Type, Color, 
Make  

Major Visual 100% - 
As per 
approved 
Drawing 

As per 
approved 
Drawing 

QC Report  P    

2) Ferruling, 
Crimping, 
Tightening, 
Clamping Check 
 

Major Visual 100% - 
As per 
approved 
Drawing 

As per 
approved 
Drawing QC Report  P    

3) Continuity & 
Earthing Check 

Criti
cal 

Elec. 100% - 
As per 
approved 
Drawing 

As per 
approved 
Drawing 

QC Report  P    

4) Functional 
Check 

Criti
cal 

Elec. 100% - 

As per 
approved 
Drawing / 
Scheme 

As per 
approved 
Drawing / 
Scheme 

QC Report  P    

5) Shrouding of 
accessible live 
parts & Tool 
Falling 
 

Major Visual 100% - 
Mfg. 
Standard / 
FS 

Mfg. 
Standard / 
FS 

QC Report  P    

6) Terminal 
Arrangement 
 

Major Elec. 100% - 
As per 
approved 
Drawing 

As per 
approved 
Drawing 

QC Report  P    

7) Breaker 
Assembly & 
Operation Test 
 

Major Elec. 100% - 
As per 
approved 
Drawing 

As per 
approved 
Drawing 

QC Report  P    

D FINAL INSPECTION & TESTING  

 
 
 
 
1 
 
 

 

Visual & 
Dimension 
Check 

1) Visual check 
(aesthetics of 
overall panel and 
components 
mounting) 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

2) Verification of 
overall dimensions 

Major Meas. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  
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including sheet 
steel thickness.     

3) Verticality of 
panels and 
alignment between 
two transport 
sections 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

2 

Panel & 
feeder 
Identificati
on  

1) Name Plates & 
verification of 
caution labels on 
panels, live parts 

Major Visual 100% 
100
% 

Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

3 Paint Check 
1) Paint Shade, 
Thickness & 
Adhesion Test 

Major Meas. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

4 
Alignment & 
profile 

1) Door & Gasket 
Arrangement with 
Alignment 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

2) CT /PT fixing & 
mounting 
arrangement. (Firm 
fixing & rigid 
support) 

Major Visual 100% 10% 

Approved 
Drawing / 
Mfg. drawing 
approved by 
BHEL 

Approved 
Drawing / 
Mfg. 
drawing 
approved by 
BHEL 

QC Report / 
TC 

 P W W 

CT should be 
mounted on a 
mounting 
plate for 
firm fixing 
& rigidity 

3) Busduct 
interface, phase 
sequence, flange 
dimensions & 
clearances. 

Major Visual 100% 
100
% 

Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

5 

Busbar 
Material, 
Size, Type, 
Sequence, 
Sleeves, 
Clearance 

1) Busbar 
arrangement, 
center to center 
support distance 
between supports 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

2) Busbar colour 
coding. 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

3) Overlapping of 
busbar joints.   

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  
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4) Verification of 
tightness of 
busbar joints by 
torque wrench.      

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

5) Check shrouding 
of accessible live 
parts & tool 
falling shroud in 
cable alley with 
caution/ 
live/danger 
sticker at all 
shrouds. 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

6 
BOM 
Verification  

1) Make, Size, 
Type, Rating & 
Model. 

Major Visual 100% 10% 
App.Drg. / 
BOM / Make 
List 

App. Drg. / 
BOM / Make 
List 

QC Report / 
TC 

 P W W 

10% of 
each 
type of 
module / lot 

7 
Continuity & 
Earthing 

1) Continuity & 
Earthing Test 

Criti
cal  

Elec. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

8 IR Test 
1) Before & After 
HV 

Criti
cal  

Elec. 100% 
100
% 

As per IS-
8623 / IEC-
61439 

As per IS-
8623 / IEC-
61439 

QC Report / 
TC 

 P W W  

9 

HV test on 
Power & 
Control 
circuit. 

1) HV Test 
Criti
cal  

Elec. 100% 
100
% 

As per IS-
8623 / IEC-
61439 

As per IS-
8623 / IEC- QC Report / 

TC 
 P W W  

10 
Functional 
Check 

1) Functional & 
Operational Check 
of feeders 

Criti
cal  

Elec. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

2) Check control 
wiring / terminal 
arrang. & 
feruling.     

Major Elec. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

 P W W 

10% of 
each 
type of 
module / lot 

3) Check for 
Breaker anti 
pumping & trip 
free feature. 

Major Elec. 100% 
100
% 

Approved 
Drawing 

Approved 
Drawing 

 P W W  

4) Inter 
changeability 

Major Elec. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

 P W W 
10% of 
each 
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check for drawout 
type feeders.     

type of 
module / lot 

11 

Interlocking 
Check &  
Breaker 
Check 

1) Breaker 
Interlock 
Operation Check 
(Elec. Or Mech.) 

Major Elec. 100% 
100
% 

Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

2) Breaker 
Operation at 
Service, Test & 
Isolation position 

Major Elec. 100% 
100
% 

Approved 
Drawing  IEC 
60947 / IEC 
61439 

Approved 
Drawing / 
IEC 60947 / 
IEC 61439 

QC Report / 
TC 

 P W W  3) Mech operation 
test for ACB as 
per IS and 
operation check. 

4) Earthing of ACB 
cradle.          

12 

I/C & O/G 
power & 
control 
contacts 
assembly & 
alignment of 
panel & 
module 

1) Alignment of 
contacts with each 
other. 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

13 

Verification 
of  
IP Class: IP 
54 & IP 42 
(Refer GN) 

Degree of 
protection 
check, check 
profile & 
fixing of gaskets 

Major Visual 100% 10% 

As per IS-
2147 , IEC-
60529, 
Approved 
Drawing 

As per IS-
2147 , IEC-
60529, 
Approved 
Drawing 

QC Report / 
TC 

 P W W 

Paper 
insertion for 
IP 5X & 1 mm 
wire 
Insertion 
method for IP 
4X. 
Type, Dim. & 
profile of 
the gaskets 
should be same 
as 
type tested 
panel gaskets 
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14 
Terminal & 
Lugs 

1) Verification of 
Outgoing Terminals 
with Cable Lugs 
for each type of 
feeder 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W 

10% of 
each 
type of 
module / lot 

15 
General 
Notes 

Verification of 
General Notes 

Major Visual 100% 
100
% 

Approved 
Drawing / 
BOM 

Approved 
Drawing / 
BOM 

QC Report / 
TC 

 P W W  

16 
Alignment 
Check 

Check for proper 
alignment of SFU, 
MCCB, MPCB 
extended rotary 
operated handle on 
random sampling 
for different 
ratings. 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

17 Gland Plate 

Check for 
thickness of gland 
plates and matl. 
as per drg / 
specification. 

Major Meas. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

18 
Breaker 
Doors 

Verification for 
sagging of breaker 
feeder doors 
(front and rear). 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

19 
Locking 
Arrangement 

Verification of 
Locking mechanism 
of feeder doors, 
defeat interlock 
of breaker, MCCB / 
SFU / MPCB on 
sample basis and 
check for pad 
locking 
arrangement 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  
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CLASS
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TYPE 
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QUANTUM OF 
CHECK 
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NORMS 

FORMAT OF 
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AGENCY 
10 
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1 2 3 4 5 M C/N 7 8 9 D* M B C 11 
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SIGNATURES:  

 

20 
Labeling of 
components 
and Tags 

Verification of 
Legible name 
plates for all 
components and 
tags as per drg. 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

21 
Cable 
Support 

Verification of 
Cable supports for 
power and control 
cabling in cable 
alleys. 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

22 
Tightness & 
Dressing 

Tightness & 
dressing (sleeves, 
bunching, firm 
fixing) of control 
and power wiring. 

Major Visual 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

23 
Earthing 
Arrangement 

Verification of 
earth bus 
dimensions, 
earthing of draw 
out modules, cable 
alley & D/O feeder 
doors numerical, 
electromechanical 
relays, 
electronics relays 
/ devices etc. 

Major Meas. 100% 10% 
Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  

24 
External 
Earthing 

Provision of 
external earthing 
for customer earth 
connection as per 
drg / 
specification. 

Major Visual 100% 
100
% 

Approved 
Drawing 

Approved 
Drawing 

QC Report / 
TC 

 P W W  
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FORMAT OF 
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25 

Document 
Verification 
of Type Test 
Reports 

Verification of 
approved Type Test 
Reports of SC, TR 
& IP 

Major 

Docume
nt 
Verifi
cation 

100% 
100
% 

As per BHEL 
/ CUSTOMER 
contractual 
requirement  
/ Approved 
Data Sheet / 
Approved 
Drawing 

As per BHEL 
/ CUSTOMER 
contractual 
requirement  
/ Approved 
Data Sheet 
/ Approved 
Drawing 

Type Test 
Report from 
Third Party 

 V V V 

Approved 
Type test 
reports 
shall be 
reviewed by 
the 
Inspector 
during final 
inspection 

26 
Document 
Verification 

Verification of 
approved Test 
Sequence-1 & 
Combined Test 
Sequence report 
for each rating of 
ACB 

Major 

Docume
nt 
Verifi
cation 

100% 
100
% 

As per BHEL 
/ CUSTOMER 
contractual 
requirement  
/ Approved 
Data Sheet / 
Approved 
Drawing 

As per BHEL 
/ CUSTOMER 
contractual 
requirement  
/ Approved 
Data Sheet 
/ Approved 
Drawing 

Type Test 
Report from 
Third Party 

 V V V 

Approved 
Type test 
reports 
shall be 
reviewed by 
the 
Inspector 
during final 
inspection 

27 
Cable Lugs & 
Cable Glands 

Verification of 
approved make, 
model 

Major 
Dimens
ional, 
Visual 

100% 10% 
Approved 
Drawing 

Approved 
Drawing 

TC  V V V 

Test Report 
to be 
reviewed 
during 
inspection. 

E PACKING 

1 PACKING 

Packing of Panel 
for Completeness, 
Sturdiness &  
Loose Items 

Major Visual 100% - 

BHEL 
Approved 
Packing 
Standard 

BHEL 
Approved 
Packing 
Standard 

Packing 
Report 

 P   

PANEL 
CLEARANCE  
BY 
CUSTOMER/BHE
L  
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DATE:  14.02.2022 

REV 00 
 

 
 

 
 
 

20. MAKE OF COMPONENT 
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COMPONET MAKE 

BOI'S 
WITH VDE/CE/UL/CSA MARKED OR BIS APPROVED WITH VALID CML 
NO. 

 ETHERNET SWITCH  KEMA CERTIFIED MODEL 
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21. SINGLE LINE DIAGRAM FOR LT SWITCHGEAR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Srikanth P
Callout
Input to Static Bypass shall be 230V AC. 220V DC shall be input to UPS Inverter. Accordingly Feeder name shall be changed.

Srikanth P
Callout
Note-14 shall be corrected as per CRS Point.25. FGD Swgr shall have   2 incomers (One from Unit Board; One From Station Transformer) and a buscoupler. 

Srikanth P
Callout
Swgr rating need to be updated as shown in the SLD and as agreed in CRS. 

Srikanth P
Rectangle

Srikanth P
Callout
Breaker from Station Transformer & Buscupler shall be Normally closed Breaker. Breaker to 11 kV Existing Station Swgr shall not be NCB,

Srikanth P
Oval

Srikanth P
Line

Srikanth P
Oval

Srikanth P
Line

Srikanth P
Line

Srikanth P
Text Box
NCB

Srikanth P
Text Box
NCB

3594
New Stamp
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22. DESIGN DIRECTIVE 
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