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get a defect free painted surface. The major disadvantage of conventional air 
spray is that high build coatings can generally not be applied by this method as 
most paints have to be thinned to a suitable viscosity for satisfactory 
atomisation, and so lose their high build properties. Vendor shall follow 
manufacture’s instruction. 

 
 Air spray (pressure pot) is recommended in cases where large quantities of 

paint are to be applied as paint in the tank can be prevented from settling, 
reduces application time and also enables the gun to be turned to any angle to 
coat objects effectively without spilling paint. 

 
 Airless spray is recommended as high build coatings can be applied without 

thinning, very rapid application is possible, giving an economic advantage, 
compared to conventional spray, overspray and bounce-back are reduced, 
leading to reduced losses of material and less dust and fume hazards. 

 
 Each coat shall be applied uniformly and completely over the entire surface. All 

runs and sags shall be brushed out immediately or the paint shall be removed 
and the surface re-sprayed. 

 
 Very complex structures should be painted by brush instead of spray gun to 

avoid overspray, dry spray and unacceptable paint losses. 
 
 Brush application 
 
 Brush application may be used under the following circumstances: 
 

-  When areas cannot be properly coated by spraying for reasons such as 
material or environmental considerations 

-  For the initial coat of paint to corners, edges, crevices, holes, welds or 
irregular surface prior to spray application 

-  For”touch up” or repairs to localize damaged paint or areas of 
incorrectly applied paint 

-  Where the paint manufacturer considers the coating material suitable 
for brush application. 

 
 Brushes shall be of a style and quality that will permit the proper application of 

paint. 
 
 Brush applications should be done in two passes that are perpendicular to each 

other ‘wet on wet” so that a smooth coat, as near uniform in thickness as 
possible, is obtained thereby avoiding running and droplets. There should be no 
deep or detrimental brush marks. Paint shall be worked into all crevices and 
corners. Runs and sags shall be brushed out. 

 
 During the application of each coat, all areas such as corners, edges, welds, 

small brackets, bolts, nuts and interstices shall receive additional paint to 
ensure that these areas have at least the minimum specified dry film thickness 
and to ensure continuity of coating. 

 
 Roller application 
 
 Roller application shall only be used on relatively large surface areas and only if 

spraying is not on option. Roller application shall only be used if the first or 
priming coat of paint has been applied by brush. Roller application shall be in 
accordance with the paint Manufacturer’s instructions. 
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 Coating materials 
 
 The selected coating materials shall be suitable for the intended use and shall 

be selected after an evaluation of all relevant aspects such as  
 

 Corrosion protective properties 
 Requirements to health, safety and environment 
 Properties related to application conditions, equipment and personnel 
 Experience with the coating materials and coating system. 

 
 All coating materials and solvents shall be protected from ignition sources and 

shall remain within storage temperatures and storage conditions recommended 
by the coating manufacturer. All coating materials and solvents shall be stored 
in the original container bearing the manufacturer's label and instructions. 
Performance standard as listed below shall be established by paint 
manufacturer the records shall be submitted for review. 

 
 Adhesion test (pull off test) 
 Flexibility test 
 Salt spray test (min 1000 Hrs) 
 Water absorption test 
 UV resistance test (external coating) 
 Cathodic disbonding test (internal coating) 
 Abrasion test (internal coating) 
 Impact resistance test 
 Sea water immersion test (structures in tidal, splash zone and 

conveying sea water) 
 
 Each product shall have a batch number showing year and month of 

manufacture and giving full traceability of production. Shelf life shall be 
included in the technical data sheet. All coating materials and solvents shall be 
stored in the original container bearing the manufacturer's label and 
instructions. 

 
 The composition of the paint shall be at the discretion of the manufacturer, 

provided that the finished product meets the requirements of, State or Local 
regulatory bodies for the products. All vehicle components for use in the 
manufacture of paints and enamels shall meet the ASTM/ ISO Specification 
except as otherwise stated coating systems shall be selected as per corrosivity 
category listed in the table below. Coating systems are tabulated in ANNEXURE 
and shall be pre-qualified in accordance with specification. Coating systems/ 
alternative coating systems may be re-subjected to pre-qualification, at the 
discretion of OWNER/ ENGINEER. The specified coating systems, the number of 
coats and the coating film thicknesses given in Annexure are minimum 
requirements Top coat colors should be in accordance with Annexure. 

 
 Gratings and step threads 
 

i)  Surface preparation 
 
  Gratings and step threads shall be cleaned by acid pickling as per 

SSPC-SP-08. 
 
 ii)  Hot dip galvanising 
 
  The hot dip galvanising shall be done as per IS 2629 .The average 

mass of coating shall be 610 gms/m2. 
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 iii)  Post galvanising treatment 
 
  Immediately after galvanising, post treatment such as chromating 

shall be applied to retard white rust attack. 
 
 iv)  Touch up mechanical damages 
  
  The repair of damages coatings shall be done as per the recommended 

practice ASTM A 780. 
 

 
CORROSIVITY OF ENVIRONMENTS 

 
 
Corrosivity category 

Mass loss per unit surface 
(per year of exposure) 

Mass loss g/mm² Thickness loss µm 
C2 Low >10 to 100 >1.30 to 25 
C3 Medium  200-400 g/m2 (25-50μm) 
C4 High 400-650 g/m2 (50-80μm) 
C5 Very High Industrial & 

marine 
650-1500g/m2 (80-200μm) 

 
Tests required for evaluation of acceptance of coating materials: 

 
TABLE -1 

 
PERFORMANCE TEST OF PAINT 

  
SL. 
No. 

Test  ASTM TEST METHOD 

1.0 Abrasion Resistance: (topcoat only)  ASTM D4060 
2.0 Adhesion: ASTM D4541 
3.0 Dry Heat Resistance:  ASTM D2485 
4.0 Flexibility: (topcoat only) ASTM D522, 180° bend 
5.0 Pencil Hardness: (topcoat only)  ASTM D3363 
6.0 Salt Fog Resistance: ASTM B117, 1000 hours 
7.0 Weather Resistance: ASTMG23 Type D 
8.0 Test  ASTM Test Method 
9.0 Density  D 1475 
10.0 Dipping properties  D 823 
11.0 Drying time  D 1640 
12.0 Flexibility  D 1737/D 522 
13.0 Hardness  D 3363 
14.0 Adhesion (pull off test)  D 4541 
15.0 Abrasion resistance  D 968/D 4060 
16.0 DFT/Coat  As per SSPC Guidelines 
17.0 Storage Stability  D 1849 
18.0 Resistance to  
 i)  Humidity for 2000 hrs.  D 2247 
 ii)  Salt Spray for 2000 hrs.  B 117 
 iii)  Accelerated Weathering  D 822 
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INSPECTION: 
 
 Inspection will be performed by an inspector authorised by Purchaser / 

Engineer. Paint materials including primers and thinners brought to site by 
contractor for application shall be procured directly from manufactures as per 
specification and shall be accompanied by manufacturer’s test certificates. 

 
 The painting work shall be subjected to inspection by purchaser / engineer at 

all times. The vendor shall offer following stage of inspection: 
 

 Surface preparation 
 Primer application 
 Subsequent coats 
 Paint qualification test 

 
 Vendor shall provide the expert technical services of the paint manufactures as 

and when required by purchaser / engineer to ensure both the surface 
preparation and applications are carried out as per their recommendations. 
This service shall be provided without any obligation to purchaser. 

 
 The following coating inspection & test shall be carried out: 
 

1.  Ambient and steel temperature, relative humidity and dew point min 
twice in a shift. 

 
2.  Surface finish & profile check each component or once per 10 m2 

after surface preparation. 
 
3.  Salt contamination test - Free from salt contamination. 
 
4.  Dry Film Thickness as per ISO 2808 No.6. 
 
5.  Holiday Test as per ASTM D 5162/ NACE RP 0188. 
 
6.  Adhesion Test as per ISO 2409 for cross-cut test, or a pull-off test as 

per ISO 4624/ ASTM D 4541. 
 
6.0  SUGGESTED COLOUR CODES FOR PAINTING: 
 
Sl. No. Item/Service  Colour IS-5 Colour 

(Band) 
IS-5 

1.0 
 

Structures, platforms, ladders and  
handrails  

Dark 
Admiralty 
Grey 

632   

2.0 Boiler casing, ESP and ducting Nut Brown 413   
3.0 Fans, pumps, motors,  Light Grey 631   
4.0 Tanks (without insulation and cladding)     
4.1 Outdoor  Aluminium    
4.2 Indoor  Light grey 631   
5.0 
 
 

Vessels & all other proprietary  
equipment (without insulation &  
cladding) 

Light grey 631   

6.0 Switchgear  Light grey 631   
7.0 Control & relay panels  Light grey 631 

78 of 
IS1650 

  

8.0 Turbine  Golden 356   
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Sl. No. Item/Service  Colour IS-5 Colour 
(Band) 

IS-5 

Yellow  
9.0 Generator & exciter  Light grey 631   
10.0 Transformers  Aluminium    
11.0 Machinery guards  Signal red  537   
12.0 Crane     
12.1 Crane structure  Golden 

Yellow 
356   

12.2 Trolley and hook  Crimson 540   
13.0 
 

Piping (without insulation and  
cladding) 

    

13.1 Water System     
13.1.1 Boiler feed  Sea green 217   
13.1.2 Condensate  Sea green 217 Light 

brown 
410 

13.1.3 Bearing cooling water  Sea green 217 French 
blue  

166 

 
 

Notes: 
 
1.  This colour code basically refers to IS: 2379 for piping with necessary 

modifications. 
 
2.  Where band colour is specified, same shall be provided at 30 meter intervals on 

long uninterrupted lines and also adjacent to valves and junctions. 
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PAINTING SCHEME FOR C2 AMD C3 ENVIRONMENT 

 

 
S. 
No 

 
Description 

 
Surface 
Prepara
tion 

Primer Intermediate paint Finish coat Total 
DFT 

Paint 

No. 
of 
coat
s 

DF
T Paint No. of 

coats DFT Paint No. of 
coats DFT Min. 

1.  

Boiler structure, un-
insulated ducts, 
suspensions, hangers 
temperature <1200C 

Sa 2 ½ In organic Zn 
silicate 2 80 

µ 
HB MIO 
epoxy 1 120 

µ Poly eurethene 2  260µ 

2.  Indoor structure Sa 2 ½ HB Zn Phospate 2 80 
µ 

HB MIO 
epoxy 1 120 

µ -- -- -- 260µ 

3.  Insulated parts exposed to 
temp >1200C Sa 2 ½ In organic Zn 

silicate 2 60 
µ       60µ 

4.  Work shop Sa 2 ½ HB Zn Phospate 2 80 
µ 

HB MIO 
epoxy 1 120 

µ -- -- -- 260µ 

5.  Water Treatment Plant 
(external) Sa 2 ½ Zn rich epoxy 2 80 

µ 
HB MIO 
epoxy 2 200 

µ 
Aliphatic poly 
eurethene 2 80 µ 360µ 

6.  Coal Handling Plant Sa 2 ½ In organic Zn 
silicate 2 80 

µ 
HB MIO 
epoxy 1 120 

µ poly eurethene 2 60 µ 260µ 

7.  Fuel pipings Sa 2 Ehthy Zn 
silicate 1 40 

µ    HR aluminium 
paint 2 40 µ 80µ 

8.  Un insulated silencer, steel 
stacks >1200C Sa 2 ½ Ehthy Zn 

Silicate 1 40 
µ    HR silicone 

aluminium paint 2 40 µ 80µ 

9.  Above ground piping Sa 2 ½ In organic Zn 
silicate 2 80 

µ 
HB MIO 
epoxy 1 120 

µ Poly eurethene 2 60 µ 260µ 

10.  Burried piping (External) Sa 2 ½ Coal tar primer, coal tar enamel, inner wrap of fibre glass, final outer wrap of enamel 
impregnated fibre 

4.0m
m 

11.  Burried piping (Internal) Sa 2 ½ Solid rigid poly eurethene 500 µ 500µ 

12.  Storage tanks (external) Sa 2 ½ In organic Zn 
silicate 2 80 

µ 
HB MIO 
epoxy 1 120 

µ Poly eurethene 2 60 µ 260µ 

13.  Storage tanks (internal) Sa 2 ½ 3 coats of amine adducts 400µ 
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14.  DM water piping (internal) Sa 2 ½ Hard rubber lining min 4 mm thickness 4. 
mm 

15.  DM water tank (internal) Sa 2 ½ In organic Zn 
silicate 2 80 

µ 
HB MIO 
epoxy 1 150 

µ HB coal tar epoxy 1 150 
µ 380µ 

16.  Fuel oil tanks (internal) Sa 2 ½ In organic Zn 
silicate 2 80 

µ 
HB MIO 
epoxy 1 150 

µ HB coal tar epoxy 1 150 
µ 380µ 

17.  
Insulated parts 
continuously exposed to 
condensing water 

Sa 2 ½ In organic Zn 
silicate 2 75 

µ       75µ 

18.  For insulted piping <1250C Sa 2 ½ 
Polyamide 
cured epoxy 
coasting 

2 25
0 µ       250µ 

19.  
Electrical parts, control 
panels, valves, pumps & 
motors (indoor)* 

Sa 2 ½ Zn phosphate 
epoxy 2 80 

µ    Chlorinated 
rubber 2 80 µ 160µ 

20.  
Electrical parts, control 
panels, valves, pumps & 
motors (outdoor)* 

Sa 2 ½ Zn phosphate 
epoxy 2 80 

µ    Chlorinated 
rubber 2 100 

µ 180µ 

21.  Switch yard, floor grills 
walk ways Sa 2 ½ Hot dip galvanising 80µ 80µ 

 
* Note:  Manufacturer to specify details of painting system capable of withstanding environmental conditions for a period of 10 years 

before first maintenance  
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PAINTING SCHEME FOR C4 AMD C5 ENVIRONMENT 
 

 
S. 
No 

 
Description 

 
Surface 
Prepara
tion 

Primer Intermediate paint Finish coat Total 
DFT 

Paint 

No. 
of 
coat
s 

DFT Paint 
No. 
of 
coats 

DFT Paint 
No. 
of 
coats 

DFT Min. 

1.  

Boiler structure, un-
insulated ducts, 
suspensions, hangers 
temperature <1200C 

Sa 2 ½ HB Zn 
Phospate 2 80 µ HB MIO 

epoxy 2 200 
µ Epoxy PU HB 2 80 µ  360µ 

2.  Indoor structure Sa 2 ½ HB Zn 
Phospate 2 80 µ HB MIO 

epoxy 1 120 
µ Poly eurethene 2 60 µ 260µ 

3.  Insulated parts exposed to 
temp >1200C Sa 2 ½ In organic 

Zn silicate 2 60 µ       60µ 

4.  Work shop Sa 2 ½ HB Zn 
Phospate 2 80 µ HB MIO 

epoxy 1 120 
µ Poly eurethene 2 60 µ 260µ 

5.  Water Treatment Plant 
(external) Sa 2 ½ Zn rich 

epoxy 2 80 µ HB MIO 
epoxy 2 200 

µ Epoxy PU HB 2 80 µ 360µ 

6.  Coal Handling Plant Sa 2 ½ HB Zn 
Phospate 2 80 µ HB MIO 

epoxy 2 200 
µ Poly eurethene 2 60 µ 340µ 

7.  Coal Fuel pipings Sa 2 Ehthy Zn 
silicate 1 40 µ    HR aluminium 

paint 2 40 µ 80µ 

8.  Un insulated silencer, steel 
stacks >1200C Sa 2 ½ Ehthy Zn 

Silicate 1 40 µ    HR silicone 
aluminium paint 2 40 µ 80µ 

9.  Above ground piping Sa 2 ½ In organic 
Zn silicate 2 80 µ HB MIO 

epoxy 1 120 
µ Poly eurethene 2 60 µ 260µ 

10.  Burried piping (external) Sa 2 ½ Coal tar primer, coal tar enamel, inner wrap of fibre glass, final outer wrap of enamel 4.0 
mm 

11.  Burried piping (internal) Sa 2 ½ Solid rigid poly eurethene 500 µ 500µ 

12.  Storage tanks (external) Sa 2 ½ In organic 
Zn silicate 2 80 µ HB MIO 

epoxy 2 200 
µ Poly eurethene 2 60 µ 340µ 

13.  Storage tanks (internal) Sa 2 ½ 3 coats of amine adducts 400µ 
14.  DM water piping (internal) Sa 2 ½ Hard rubber lining min 4 mm thickness 4.0 
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mm 

15.  DM water tank (internal) Sa 2 ½ In organic 
Zn silicate 2 80 µ HB MIO 

epoxy 1 150 
µ 

HB coal tar 
epoxy 1 150 

µ 380µ 

16.  Fuel oil tanks (internal) Sa 2 ½ In organic 
Zn silicate 2 80 µ HB MIO 

epoxy 1 150 
µ 

HB coal tar 
epoxy 1 150 

µ 380µ 

17.  
Insulated parts 
continuously exposed to 
condensing water 

Sa 2 ½ In organic 
Zn silicate  2 75 µ       75µ 

18.  For insulted piping <1250C Sa 2 ½ 
Polyamide 
cured epoxy 
coasting 

2 250 
µ       250µ 

19.  
Electrical parts, control 
panels, valves, pumps & 
motors (indoor)* 

Sa 2 ½ 
Zn 
phosphate 
epoxy 

2 80 µ    Chlorinated 
rubber 2 80 µ 160µ 

20.  
Electrical parts, control 
panels, valves, pumps & 
motors (outdoor)* 

Sa 2 ½ 
Zn 
phosphate 
epoxy 

2 80 µ    Chlorinated 
rubber 2 100 

µ 180µ 

21.  Switch yard, floor grills 
walk ways Sa 2 ½ Hot dip galvanising coating Wt. 610 gms/M2 (coating thickness of 80µ) 80µ 

 
* Note:  Manufacturer to specify details of painting system capable of withstanding environmental conditions for a period of 10 years 

before first maintenance. 
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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 AIR CONDITIONING SYSTEM. 

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 
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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. 

4.0 List of enclosures : 

a) Electrical scope between BHEL & vendor  

b) Customer (M/s DCPL) specification for Motors  

c) Customer (M/s DCPL) cabling spec ( to be referred by vendor for their scope of work 

(as per Electrical scope between BHEL & vendor)). 

d) Quality plan for motors  

e) Datasheet  (Annexure- I) 

f) Datasheet-C 

g) Electrical Load data format  (Annexure –II) 

h) BHEL cable listing format (Annexure –III) 
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS) 
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SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: 1X660 MW PANKI TPS 

Page 1 of 3 

 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 415V MCC 
 
 
 
 

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 motor. 
 

3 Power cables, control cables and screened control cables 
for  
a)  both end equipment in BHEL’s scope 
b)  both end equipment in vendor’s scope 
c)  one end equipment in vendor’s scope 

 
 
     BHEL 
     BHEL 
     BHEL 

 
 
     BHEL 
     Vendor 
     BHEL 

1. For 3.b) & c): Sizes of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL) in the form of cable 
listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall 
provide lugs & glands accordingly. 
2. Termination at BHEL equipment terminals by BHEL. 
3. Termination at Vendor equipment terminals by Vendor.  

4 Junction box for control & instrumentation cable Vendor Vendor 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,  optical fibre 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 and bimetallic strip for equipment 
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 and 
control cables.  

8 Conduit and conduit accessories for cabling between 
equipment 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) & BHEL BHEL Refer note no. 4 for electronic earthing 
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S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

lightning protection 

11 Below grade grounding  BHEL BHEL  

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

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

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

15 Any other equipment/ material/ service required for 
completeness of system based on system offered by the 
vendor (to ensure trouble free and efficient operation of 
the system). 

Vendor Vendor  

16 a) Input cable schedules (Control & Screened Control 
Cables)    
b) Cable interconnection details for above 
c) Cable block diagram 

Vendor 
 

Vendor 
           Vendor 

- 
 
- 
- 

Cable listing for Control and Instrumentation Cable and electronic earthing 
cable  in enclosed excel format shall be submitted by vendor during 
detailed engineering stage. 

17 Electrical Equipment  & cable tray layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish Electrical 
equipment layout & cable tray layout drawings (both in print form as well 
as in AUTOCAD) of the complete plant (including electrical area) indicating 
location and identification of all equipment requiring cabling, and shall 
incorporate cable trays routing details marked on the drawing as per PEM 
interface comments. Cabling arrangement of the same (wherever 
overhead cable trays, trenches, cable ducts, conduits etc.) shall be 
decided during contract stage. Electrical equipment layout & cable tray 
layout drawing shall be subjected to BHEL/ customer approval without any 
commercial implications to BHEL. 
 

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

 
NOTES: 

1. Make of all electrical equipment/ 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. 
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3. In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction 
Box for suitable termination.  

4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing. 
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CHAPTER 17 : AC & DC MOTORS 

 

1.00 MOTORS 

 

1.1 SCOPE 

 

           This specification is intended to cover design, manufacture, assembly and 

testing of AC Squirrel Cage Induction Motors for use in Thermal Power Plants 

and is supplement to the driven equipment specifications under which these 

motors are being procured for the project. 

 

       SITE CONDITIONS 

 

Site conditions are covered in 'Project Data', contained in specification of the 

driven equipment. 

 

1.2  Gases, Fumes & Dust Particles 

 

1.2.01 General -  Sulphur dioxide and/or trioxide fumes mildly present.  Climate is 

tropical, conducive to fungus growth. 

 

1.2.02 Dust Particles 

 

 1 Outdoor locations - Heavily dusty with abrasive dust and coal particles of 

size five (5) to hundred (100) microns present in atmosphere in large 

quantity. 

 

 2 Indoor Locations. 

 

 2.1 Coal conveyors -  As for outdoor as per clause 1.02.02.1 above. 

 

 2.2 Other locations - Lightly dusty with abrasive dust and coal particles of 

size five (5) to twenty (20) microns present in atmosphere. 

  

1.2.03 Special Fumes 

 

 1 Water treatment plant and acid cleaning room - Acid and alkali fuses 

present. 

 

 2 Fuel oil pumping areas & Hydrogen generation plant - Explosive fuses 

(flameproof motors required). 

 

1.2.04 For the purpose of design of equipment/systems, an ambient temperature 

of 50 deg. Centigrade and relative humidity of 95% (at 40 deg C) shall be 

considered. The equipment shall operate in a highly polluted environment. 

 

1.3 LOCATION OF MOTOR -  As required 

 

1.4 SPECIFICATIONS & STANDARDS..............Motors shall comply with the 

latest revisions of all relevant standards of BIS (IS-325, IS-900, IS-996, 

IS-1231, IS-1885, IS-2148, IS-2223, IS-2253, IS-2254, IS-2848, IS-3202, 

IS-4029, IS-4691, IS-4722, IS-4728, IS-4889, IS-6362, IS-7816, IS-8223, 

IS-8789 , IS: 12615, IS:3177 and IEC : 60034 3Φ Induction motor) except as 

modified herein or in driven equipment specification. 
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 Motors conforming to BS or IEC Publications, which ensure equivalent quality 

shall also be acceptable.In case of any difference between IS 

Specification/International Standards (IEC; NEMA etc.), this motor specification 

prevails. 

 

1.5 TYPE 

 

1.5.1  AC Motors: 

 

a) Squirrel cage induction motor suitable for direct-on-line starting. 

 

b) Continuous  duty  LT  motors  upto  160  KW  Output  rating  (at  50  

deg. C ambient temperature), shall be Efficiency class-IE2, 

conforming to IS 12615, or IEC:60034-30. 

 

c) Crane  duty motors  shall  be  slip  ring/  squirrel  cage  Induction  

motor  as  per  the requirement. 

 

1.5.2  DC Motors Shunt wound. 

 

1.6 VOLTAGE (NOMINAL) 

 

1.6.1 LV Motors 

 

 For motors upto and including 200 KW -  Four hundred fifteen (415) V. 

 

1.6.2 MV MOTORS 

 

For motors above 200kW upto and including 1500kW, Three point three (3.3) 

kV. 

  

For CHP conveyors motor above 160 kW, 3.3 kV, AC supply is to be 

used. However all the motors on stacker reclaimer shall be on 415 V AC 

only. 

 

1.6.3       HV Motors 

 

 For motors above 1500kW -  eleven(11) KV  

 

1.6.4 All motors are to be designed for system grounding described in "System 

Particulars" under site information of the Driven Equipment Specification. 

 

1.7 FREQUENCY (NOMINAL) - fifty (50) Hertz 

 

1.8  NUMBER OF PHASES -  Three (3) 

 

1.9 SPEED - As required by the driven equipment 

 

1.10 TYPE OF STARTING : 

 

 Direct on-line (VFD/Soft-starter/star/delta starting in special cases) 

 

1.11 DUTY 

 

1.11.1 Continuous motor rating shall be arrived at considering 15% margin over the 

duty point input or 10% over the maximum demand of the driven equipment, 
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whichever is higher, considering highest system frequency and voltage 

variation. Crane motors shall be rated for S4 duty, 40% cyclic duration factor. If 

however, a higher margin is stipulated in the accompanying driven equipment 

specification, the higher stipulated margin shall prevail. 

 

1.11.2 All HT motors shall have vibration pads for mounting vibration detectors. 

 

1.11.3 All motors shall be designed to withstand hundred twenty (120) percent of 

rated speed without any mechanical damage for two (2) minutes. 

 

1.11.4 Motors shall be designed to keep torsional and rotational natural frequencies of 

vibration of the motor and driven equipment atleast twenty five (25) percent 

above or below, preferably above the motor operating speed (to avoid 

resonance in vibration over the operating speed) range. 

 

1.11.5 All LV motors rated 0.37kW and higher with S1 duty shall be compulsorily be of 

energy efficiency level IE 2 as per IS 12615:2011.  

 

 Motors rated above 37kW shall have efficiency higher than 0.92 and high power 

factor of atleast 0.88. 

  

1.12 SUPPLY VARIATIONS  

 

 Motors shall be capable of running continuously at full load under following 

variations in power supply: 

 

1.12.1 All equipments shall be suitable for rated frequency of 50 Hz with a variation 

of (+) 3% and (-)5%, voltage variation of (+) 6% for 11 kV & 3.3 kV and  

(+)10%  for 415V and 10% (absolute sum) combined variation of voltage and 

frequency unless specifically brought out in the specification. 

 

1.13      ABNORMAL CONDITIONS CAPABILITY 

  

 Motor shall have following capabilities as specified design ambient temperature: 

 

1.13.1 The motors shall also be capable of running up again after voltage collapse to 

about 40% for approximate duration of 0.5 sec.  Subsequent rise in voltage to 

70% and further to 80% and 100%, the total duration not exceeding 20 sec. 

 

1.13.2 Low Voltage Running : 

 

 Motor shall be capable of running satisfactorily at seventy five (75) percent 

nominal voltage for five (5) minutes. 

  

1.13.3 Momentary Low Voltage Withstanding : 

  

 Motor, when running at full load, shall not stall when voltage drops down to 

seventy (70) percent nominal voltage for one (1) minute. 

 

1.14 STARTING CAPABILITY 

 

1.14.1 Low Voltage Starting : 

  

 Motor shall be capable of starting and accelerating to full speed at full load 

(including loaded equipment e.g. mills and conveyors etc) at eighty (80) 
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percent nominal voltage at motor terminals. Mill motors may be permitted to 

start with terminal voltage not below 90%. 

 

1.14.2 Cold Motor Starting .................. Under specified voltage variations two (2) 

starts in quick succession and third start five (5) minutes thereafter, all with full 

load (including loaded equipment eg mills and conveyors etc) of driven 

equipment. No additional start will be made till lapse of further thirty (30) 

minutes. 

 

1.14.3 Hot Motor Starting ............... Under specified voltage variations, one (1) 

immediate and two (2) fifteen (15) minutes interval starts all with full load 

(including loaded equipment e.g. mills and conveyors etc) of driven equipment.  

No additional start will be made till lapse of further thirty (30) minutes. 

 

1.14.4 Motor shall also be suitable for three (3) equally spread starts per hour when 

the motor is under normal service condition. 

 

1.14.5 Break-away Starting Current ..........Breakaway starting current as percent of 

full load current for various motor ratings shall not exceed the values given 

below: 

 

1.14.5.1 Motors above 1500 KW upto 4000kW .................... 600% without any positive 

tolerance except for ID Fan Motor. 

 

1.14.5.2 Motors above 4000 KW .................  450%. Not subject to any positive 

tolerance. 

 

1.14.5.3 For D.C. Motors the starting current shall be limited to 2 times full load current. 

 

1.14.5.3 Starting voltage requirement 

 

 a) All Motors (except Mill Motors) 

  

  - 80% of rated voltage for Motors upto 4000 kW 

  - 75% of rated voltage for Motors above 4000 kW 

 

 b)  For Mill Motors:  

  

  - 85% of rated voltage for Motors above 1000 kW 

  - 90% of rated voltage for Motors below 1000 kW 

 

 Except AOP & JOP motors running on D.G emergency supply, starting 

voltage shall be 80%. 

 
1.14.5.4 Starting Time 
 
1.14.5.4.1 For motors with starting time upto 20 secs. at minimum permissible voltage during 

starting, the locked rotor withstand time under hot condition at highest voltage limit shall 
be at least 2.5 secs. more than starting time. 

 
1.14.5.4.2 For  motors  with  starting  time  more  than  20  secs.  and  upto  45  secs.  at  minimum 

permissible voltage during starting, the locked rotor withstand time under hot condition at 
highest voltage limit shall be at least 5 secs. more than starting time. 

 
1.14.5.4.3 For motors with starting time more than 45 secs. at minimum permissible voltage during 

starting, the locked rotor withstand time under hot condition at highest voltage limit shall 
be more than starting time by at least 10% of the starting time. 
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1.14.5.5 Torque Requirements:- 
 
1.14.5.5.1 Accelerating torque at any speed with the lowest permissible starting voltage shall be at 

least 10%. Motor full load torque. 
 
1.14.5.5.2 Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be 

275% for crane duty Motors. 
 
 

1.15 SAFE STALL TIME 

 

1.15.1 To avoid problem in selecting standard protective relays without using speed 

switches, safe stall time under hot conditions (corresponding to 110% nominal 

voltage at motor terminals) shall be more than the accelerating time 

(corresponding to 80% nominal voltage at motor terminals) by the following 

minimum values : 

 

1.15.1.01 Two (2) seconds, where accelerating time (at 80% nominal voltage) does not 

exceed 20 seconds. 

 

1.15.1.02 Three (3) seconds, where accelerating time (at 80% nominal voltage) exceeds 

20 seconds. 

 

1.15.1.03 At no stage, speed switch shall be provided to achieve the above requirements 

mentioned under Clause No. 1.14.5.4 

 

1.16 CLASS OF INSULATION 

 

1.16.1      LV Motors ..................................... Class F. 

 

1.16.2 MV & HV Motors .................................... Class F  

 

1.16.03 However temperature rise shall be restricted to limits corresponding to Class 'B' 

insulation for both HT & LT motors.  The temperature under abnormal running 

conditions shall be limited to 5oC above class ‘B’ limits. 

 

1.16.04 The value of the polarization index for motors above 200kW should not be less 

than 2 when determined according to IS: 7816. 

 

1.17 TEMPERATURE RISE UNDER NORMAL CONDITIONS........... Temperature 

rise over specified design ambient temperature when motor is running with full 

load at nominal supply voltage & frequency shall not exceed the values given 

below: 

_______________________________________________________________________ 

S.No.  Specified Design    Thermometer Method    Resistance Method 

         Ambient              

         Temperature 

_______________________________________________________________________ 

 

1.17.01  50oC   60oC    70oC 

 

1.17.02  45oC   65oC    75oC 

 

1.17.03  40oC   70oC    80oC 
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1.18 BUS TRANSFER WITHSTAND CAPABILITY 

 

 Motors will be connected to an automatic bus transfer system and hence may 

be subjected to one hundred and fifty (150) percent of the nominal voltage 

during changeover of buses due to the vector difference between the residual 

voltage and incoming supply voltage and the duration of this condition may be 

one second.  Motors shall be capable of withstanding the voltage and torque 

stresses developed under such conditions without damage. The manufacturer/ 

vendor shall indicate the special precautions taken to meet the above 

requirements and confirm. 

 

1.18.01 That about 5000 bus transfers, in lifetime of motor, shall not puncture its 

insulation. 

 

1.18.02 That motor shall be capable of withstanding heavy inrush transient current 

caused by such bus transfers without damage. 

1.18.03 That the motor windings shall be adequately braced to satisfactorily withstand 

mechanical stresses under these conditions. 

 

1.18.04 The motor and driven equipment shafts shall be adequately sized to 

satisfactorily withstand transient torques under these conditions. 

 

1.19 TYPE OF ENCLOSURE 

 

1.19.01          Outdoor Motors ...................... IP 55 (Additional canopy to be provided by EPC 

contractor. 

1.19.02 Indoor Motors ....................... IP 55 

 

1.19.03 IP-55 degree of protection shall be achieved without application of any 

compound, putty etc. 

 
1.19.04 Motor located in hazardous area shall have flameproof enclosure conforming to 

IS: 2148 /Equiv. as detailed below: 
 
  a) Fuel Oil area  : Group IIB      
  b) Hydrogen generation  

  plant area  : Group IIC (or Group-I, Div-II as per NEC or 

Class-1, Gr-B, Div-II as per NEMA/IEC60034). 

 

1.20 METHOD OF COOLING 

 

1.20.1 Method of cooling shall be IC 411 (TEFC), IC 511 (TETV) or IC 611 (CACA). 

However, motors rated 3000kW or above can be closed air circuit water cooled 

(CACW). 

 

1.20.2 Large capacity motors not available with above types of cooling may be 

accepted with IC 81 W for IC 91 W (CACW) cooling subject to the approval of 

the Owner. 

 

1.21 TYPE OF MOUNTING  ..................... As required for the driven equipment. 

 

1.21 MAXIMUM MECHANICAL VIBRATIONS 

 

1.21.01 Noise level for all the motors shall be limited to 85dB(A) except for BFP motor for 
which the maximum limit shall be 90dB(A). Vibration shall be limited within the limits 
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prescribed in IS: 12075 / IEC 60034-14.  Motors shall withstand vibrations produced 
by driven equipment. HT motor bearing housings shall have flat surfaces, in both X and 
Y directions, suitable for mounting 80mmX80mm vibration pads. 

 

1.21.02 Noise level 

 

 The noise level of motors shall not exceed 85 db (A) at 1m from operating 

motor measured in accordance with IS: 10265. 

 

1.21.03 Motor body shall have two earthing points on opposite sides. 

 

1.21.04 11 KV motors shall be offered with Separate Insulated Connector (Elastimould 

or Equivalent make) as per IEEE 386. The offered Elastimould terminations 

shall be provided with protective cover and trifurcating sleeves. Elastimould 

termination kit shall be suitable for fault level of 25 KA for 0.17 seconds. 

 

1.21.05 3.3 KV motors shall be offered with dust tight phase separated double walled 

(metallic as well as insulated barrier) Terminal box. Suitable termination kit 

shall be provided for the offered Terminal box. The offered Terminal Box 

shall be suitable for   fault level of 250 MVA for 0.12 sec. Removable gland 

plates of thickness 3 mm (hot/cold rolled sheet steel) or 4 mm (non magnetic 

material for single core cables) shall be provided. 

 

1.21.06 The spacing between gland plate & centre of terminal stud shall be as per 

Table-I. 

 

TABLE - I 

 

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS 
 
 Motor MCR in KW Minimum distance between centre of stud 

and gland plate in mm 

 

 UP to 3 KW As per manufacturer's practice. 
 
 

Above 3 KW - upto 7 KW 85 
 
 

Above 7 KW - upto 13 KW 115 
 
 
Above 13 KW - upto 24 KW 167 
 
 
Above 24 KW - upto 37 KW 196 
 
 

Above 37 KW - upto 55 KW 249 
 
 
Above 55 KW - upto 90 KW 277 
 
 
Above 90 KW - upto 125 KW 331 
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Above 125 KW-upto 200 KW 203 
 
 

For HT motors the distance between gland plate and the terminal studs shall 

not be less than 500 mm. 

 

1.21.07 All motors shall be so designed that maximum inrush currents and locked 

rotor and pullout torque developed by them at extreme voltage and frequency 

variations do not endanger the motor and driven equipment. 

 

1.21.08 For motors rated 1500 KW & above, neutral current transformers of PS class 

shall be provided on each phase in a separate neutral terminal box. 

 

1.21.09 The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed 
the following (without any further tolerance) except for BFP motor. 

 
 (a) Below 110KW     : 10.0 
 (b) From 110 KW & upto 200 KW : 9.0 
 (c) Above 200 KW & upto 1000KW : 10.0 
 (d) From 1001KW & upto 4000KW  : 9.0 

   (e)  Above 4000KW   : 6 to 6.5 

 

1.22 WINDING & INSULATION 

 

  (a) Type  : Non-hygroscopic, oil resistant, flame resistant 

 

(b) Starting duty : Two hot starts in succession, with motor initially 

at normal running temperature. 

(c) 11kV & 3.3 kV : 

 AC motors  
Thermal class 155 (F) insulation. 
The winding insulation process shall be total 
Vacuum Presure Impregnated i.e resin poor 
method. Thelightning Impulse& interturn 
insulation surge withstand level shall be as per 
IEC-60034 part-15 

 
(d) 240VAC, 415V : Thermal Class( B ) or better 

AC & 220V  

DC motors 

 

1.23 DIRECTION OF ROTATION 

 

1.23.1 As needed by driven equipment. 

 

1.23.2 The 3 phase motor shall, however, be suitable for operation in both directions of 

rotation. A plate showing direction of rotation as determined by the phase 

sequence on the terminals marking shall be screwed at non-driving end of the 

body of the motor. 

 

1.23.3 If, in the case of HT motors, fan is suitable for only one direction of rotation, the 

fan shall be so designed that with the slight modification work, it can be made 

suitable for other direction of rotation also.  No extra material shall be required 

for doing above modification work. 

 

1.24 BEARINGS 
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1.24.1 General .............. Greased ball, roller and/or sleeve bearing shall be rated for 

minimum standard life of 20,000 hours taking bearing and driven equipment 

loads into account.  Loss of grease shall be scarce and it shall not creep along 

shaft into motor housing. 

 

           Bearing shall be effectively sealed against dust ingress and shall be pressure 

grease gun lubricated. 

 

 If the bearings are oil lubricated, a drain plug shall be provided for draining 

residual oil and oil level gauge shall be provided to show precisely oil level 

required under standstill and running conditions. 

 

 Unless otherwise approved, bearing lubricating system shall be such that no 

external forced oil or water is necessary to maintain required oil supply to keep 

bearing temperature within design limits. 

 

           For MV & HV motors, the bearings shall be insulated wherever necessary to 

prevent damage to motor bearings from shaft current. 

 

 When pressure oiling is required for horizontal motors, bearings shall be sleeve 

type arranged for pressure oiling supplied from lubrication system of driven 

machine, with ring oiling for starting and emergency duty.  Ring oiling system 

shall be adequate for starting and continuous operation of motor for at least half 

an hour, without pressure oiling system in operation.  Oil sight flow gauges shall 

be provided to indicate oil flow through each bearing.    

 

 Lubricants shall be selected for prolonged storage and normal use of motors in 

tropical climate and shall contain corrosion and oxidation inhibitors.  Greases 

shall have suitable bleeding characteristics to minimize setting.  The selected 

lubricants shall be indigenously available. 

 

 Sleeve bearings for use with motors having flexible coupling with limited end 

play, shall have adequate axial end play to prevent transmission of thrust from 

driven equipment to motor bearings. 

 

 Bearings shall be of reputed make subject to the approval of the 

Owner/Consulting Engineer. 

 

1.24.2 Large motors .................... Large motors shall preferably have spherically 

seated babitted, ring forced, feed lubricated, water-cooled bearings. If 

anti-friction bearings are provided, these shall be roller bearings rated for a 

minimum standard life of 30000 hours taking all bearing and driven equipment 

loads into account. 

 

1.25 SHAFT EXTENSION ............ Key slotted bare shaft extension of required 

length with key on driving end. 

 

1.26 DRAIN HOLES ................... Two (2) drain holes with plugs, one (1) on either 

end of motor at the bottom most point. 

 

1.27 LIFTING DEVICES ................. Motors shall be provided with eyebolts, lugs or 

other means to facilitate safe lifting. 

 

1.28 DOWEL PINS........... It shall be possible to drill holes vertically inclined 

through motor feet or mounting flange for installing dowel pins after assembling 

motor and driven equipment, before despatch (for completed driving + driven 
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equipment assembly) or at site after erection (for separate supplies of above 

equipment). 

 

1.29 CENTERING SPIGOT................... Flange mounted motor shall have centering 

spigot to match driven equipment socket. 

 

1.30 EASE OF MAINTENANCE............... Motor shall be so constructed that it can 

be de-assembled and reassembled with ease.  

 

1.31 NAMEPLATES................. Motor shall have nameplate(s) showing diagram of 

connections, all particulars as per IS: 325 and following additional information: 

 

 In addition, an arrow block shall be screwed on to the body of motor on the 

non-driving end to indicate direction of rotation of motor. 

 

1.31.1 Temperature rise under normal/abnormal conditions. 

 

1.31.2 Type of bearing and recommended lubricants. 

 

1.32 FINISH................. Motor shall have glossy, light grey finish No. 631 as per 

IS: 5 for withstanding site conditions as per Clause 1.00 above. 

 

 All sharp edges and scales shall be removed from the surface, which shall then 

be thoroughly degreased, de-rusted and given two (2) coats of primer and two 

(2) coats of finish paint.  It is preferred that a phosphate coat is given to motor 

prior to application of primer coat.  Motors for water treatment plant shall have 

Zinc Chromate base with acid resistant Epilex 4 paint. 

 

1.33 TERMINAL BOXES 

 

1.33.1 General .........................Motors shall be provided with separate terminal boxes 

for main, space heaters, embedded temperature detectors, bearing 

temperature indicators and moisture detectors terminals.  When it is not 

possible to provide LT motors with separate terminal box for space heater 

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

terminals in the single box.  Terminal boxes shall be weatherproof and 

water-tight confirming to minimum IP-55 degree of protection with removable 

front cover for making connections. IP-55 degree of protection shall be achieved 

without application of compound. Space between and around terminals shall be 

adequate for easily connecting aluminium conductor cables.  Terminal box 

arrangement shall be to the approval of the Owner /Consulting Engineer. All 

terminal boxes shall be suitable for proper termination of the type and tentative 

size of cables specified in Clause 1.34 below, however, exact size of cables shall 

be furnished by Owner during engineering stage.   

            

 The terminal boxes shall be complete with cable glands and termination 

accessories as required.  Suitable non-magnetic material construction shall be 

adopted for terminal boxes where single core cables are to be terminated. All HT 

motors shall be provided with phase segregated terminal box. 

 

 Terminal bushings and clamps shall be non-absorbent, non- inflammable, 

insulated material for connecting with cable. 

 

1.33.2 Main Terminal Box 
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1.33.2.1 LV Motors ........ Main terminal box shall be capable of being turned through 360 

degrees in steps of 90 degrees. 

 

1.33.2.2 MV & HV Motors ........... Motor shall be provided with two (2) terminal boxes for 

stator terminals.  One (1) terminal box shall be for phase terminals while other 

one for forming star connection.  These should be interchangeable to facilitate 

cable routing. 

 

 Neutral terminal box for HT motors rated above 1500 KW shall be suitable for 

mounting of three (3) Nos. wound/bar primary/ring type cast resin insulated 

current transformers for differential protection. These transformers shall be 

supplied and mounted in the motor terminal box.  In addition to above, 3 Nos. of 

identical current transformers shall be supplied loose for mounting in the 

switchgear. Stator phase terminal box may either be phase segregated of 

standard terminal box suitable for both top and bottom entry of cables (i.e. they 

should be capable of being turned through 180 Degrees).  The terminal box shall 

be designed for termination of XLPE cables using heat shrinkable or push on type 

terminating Kit.  Terminal leading shall be stud type or leading wire type. 

 

1.33.2.3 Cable End Boxes............Terminal Boxes shall be provided with cable end boxes 

having cable lugs and cable glands for cables of sizes as specified in Clause 1.34 

below.   

 

 Cable box shall be suitable for glanding the cables; and shall have adequate 

space between cable glands terminating studs to allow suitable bends of cable 

inside the cable box for all 3 phases of relevant cable sizes specified. 

 

1.33.2.4 The terminal boxes shall be capable of withstanding at the terminals the system 

fault level (as indicated below) without rupture for a duration of atleast 0.25 

seconds. 

 

 Min. fault level for MV Motors   - 40 KA 

 

 Min. fault level for LV & HV  Motors   - 50 KA 

 
1.33.2.5 PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE: 
 

 
NOTE: Minimum  inter-phase and  phase-earth air clearances for LT motors with  

lugs installed shall be as follows: 
 
 Motor MCR in KW   Clearance 
  
 UP to 110  KW    10mm  
  
 Above 110 KW  and upto 150 KW 12.5mm 
  
 Above 150 KW    19mm 

 

1.33.2.6 Terminal Accessories................Each terminal end shall be furnished with 

bimetallic washers, spring washers, nuts and crimp type aluminium (preferably 

tinned) lugs suitable for cables of sizes as specified in Clause 1.34 below. 

 

1.34 TYPE AND SIZE OF CABLES 

 

1.34.1 Space Heaters 
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1.34.1.1 For LV Motors: Two point five (2.5) mm2, two (2) core copper conductor PVC 

insulated, armoured and FRLS PVC sheathed heavy duty 650/1100 V grade 

cable to IS: 1554 (Part-I). 

 

1.34.1.2 For MV & HV  Motors: Six (6) mm2 two core aluminium conductor PVC 

insulated armoured and FRLS PVC sheathed heavy duty 650/1100V grade 

cable to IS: 1554 (Part-I). 

 

1.34.2 For Embedded Temperature Detectors two sets of six (6) Twisted triad 0.5 mm2 

ATC copper conductor armoured, shielded cable, 650/1100 V Grade IS: 1554 

(Part-I). For bearing temperature, RTDS, two (2) sets of four (4) twisted triad 

0.5 mm2, ATC copper conductor armoured shielded 650/1100 V Grade, IS: 

1554 (Part-I). 

 

1.34.3 Bearing Temperature Indicators - For each indicator, 0.5 mm2 six (6) tarnished 

triad ATC copper conductor, PVC insulated, shielded armoured and FRLS PVC 

sheathed heavy duty 650/1100 V grade cable as per IS: 1554 Part-I. Two (2) 

cables one (1) for each bearing temperature indicator. 

 

1.34.4 For Moisture Detectors...................As for space heaters as per Clause 33.01.01 

above. 

 

1.34.5 For Main Terminals 

 

 LT Motors 

  

 1. Three (3) core cables ………Stranded aluminium conductor, XLPE insulated, 

colour coded, laid up, PVC sheathed, GI wire / strip armoured, FRLS PVC 

jacketed overall, 650 / 1100V grade, heavy-duty cables as per IS: 1554 

(Part-I). 

 

 2. Single core cables ………………Stranded aluminium conductor, XLPE insulated, 

hard drawn aluminium wire/ strip armoured FRLS PVC jacketed overall, 650 

/ 1100V grade, heavy duty cable as per IS: 1554 (Part-I). 

 

 HT Motors 

 

 1. Three (3) core cables …………… stranded aluminium conductor, XLPE 

insulated, screened colour coded, laid up, PVC sheathed, GI wire/strip 

armoured FRLS PVC jacketed overall, 6.6 KV / 11 KV grade, heavy duty 

cables as per requirement for unearthed system as per IS: 7098 (Part-II). 

 

The size and no. of cable to be intimated to the successful bidder during 

detailed engineering and the contrcator shall provide terminal box, cable gland 

and lugs suitable for the same. 

 

Cable size may be increased in some cases because of large number of cables in 

under-ground ducts or because of vaoltage drop consideration. The supplier 

shall supply with terminal box and cable accessories suitable for higher size of 

cable at no extra cost. 

 

1.35 EARTHING 

 

1.35.01 General................... Two (2) grounding terminals one (1) on either side at the 

bottom suitable for connecting mild steel/GI flat/GI wire grounding conductor, 

size of grounding conductor shall be decided during detailed engineering. 
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1.35.02 LV Motors....................At each earthing point, two (2) drilled and tapped holes 

with hexagonal head bolts, plain washers, spring washers and tinned lugs (for 

motors upto 5.5 KW) for size of conductor specified shall be provided. 

 

1.35.03 MV & HV Motors.....................Non-corrodible metallic grounding pad shall be 

welded or brazed at each earthing point.  The size of grounding pad shall be 

75x65x25 mm.  Grounding pad shall have 40 mm apart two (2) drilled and 

tapped holes with hexagonal head bolts, plain washers and spring washers for 

size of conductor specified.  In addition, one suitable earthing terminal shall be 

provided inside the stator phase terminal box for earthing metallic shield of 

XLPE cables. 

 

1.36 EMBEDDED TEMPERATURE DETECTORS..................HT motor shall be 

provided with six (6) Nos. duplex resistance temperature detectors (RTDs) 

embedded in stator winding at locations where high temperatures are expected.  

In addition one (1) duplex type RTD shall be provided in each bearing.  The 

RTDs shall be 3 wire duplex platinum resistance type having a value of 100 

ohms at 0 Deg.C 

 

1.37 BEARINGS TEMPERATURE INDICATORS......... HT motors shall be provided 

with dial type two (2) bearing temperature indicators and will have two (2) sets 

of contacts, each set having 2 NO + 2 NC contacts rated for 5A at 240V AC and 

0.5A at 220V DC.  One set will be set to operate at lower value to give alarm 

and other set at a higher value to trip the motor. 

 

1.38 SPACE HEATERS........Valve / Damper actuator motors; and Motors above 30 

KW shall be provided with one (1) or two (2) space heaters suitable for 240V, 

50 Hertz single phase AC supply and of adequate capacity to maintain motor 

internal temperature above dew point to prevent moisture condensation or 

deterioration of insulation during shut down. Heaters shall be mounted inside 

the motor in accessible locations so that their removal and replacement is 

simple. Motors upto 30 kW shall have stator windings suitable for connections 

to 24V, 50 Hz AC supply for space heating. 

 

 Motors upto 30 kW shall have stator windings suitable for connection to 24V, 50 

Hz ac supply for space heating 

 

 The terminals of space heaters shall be brought out to a separate totally 

enclosed dust proof and weatherproof terminal box. 

 

1.39 HOT AIR TEMPERATURE DETECTOR 

  

 If the motor is of CACA or CACW enclosure, a thermometer with alarm contracts 

in hot air circuit shall be provided. 

 

1.40 WATER FLOW INDICATOR 

  

 If the motor is of CACW enclosure a provision shall be made for visual indication 

of water flow and flow switch shall also be provided with alarm contacts.  

Thermometers shall be provided in water inlet and outlet circuits. 

 

1.41 MOISTURE DETECTORS..................Motors with type of cooling 1C 81W or 1C 

91 W shall be provided with moisture detectors for raising alarm in the event of 

water tube failure. 
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1.42 BED PLATE............Whenever motor is supplied with driven equipment the 

Supplier shall ensure that bed plate suits both motor and driven equipment and 

is adequately braced to keep vibration and misalignment within allowable limits 

to the approval of driven equipment and motor manufacturers. 

 

1.43 OTHER ACCESSORIES......... Motor shall be supplied with all accessories and 

parts other than those, specified above which are necessary and/or useful for 

efficient operation. 

 

 

1.44  TYPE TEST 

 

1.44.01 HT MOTORS 

 

a) The contractor shall carry out the type tests as listed in this specification 

on the equipment to be supplied under this contract. The bidder shall 

indicate the charges for each of these type tests separately. The type tests 

charges shall be paid only for the test(s) actually conducted successfully 

under this contract. 

 

b) The type tests shall be carried out in presence of the Purchaser’s 

representative, for which minimum 15 days notice shall be given by the 

contractor. The contractor shall obtain the Purchaser’s approval for the 

type test procedure before conducting the type test. The type test 

procedure shall clearly specify the test set–up, instruments to be used, 

procedure acceptance norms, recording of different parameters, interval of 

recording, precautions to be taken etc. for the type test(s) to be carried 

out. 

 

c) In case the contractor has conducted such specified type test(s) within last 

five years as on the date of bid opening, he may submit during detailed 

engineering the type test reports to the Purchaser’s for waival of 

conductance of such test(s). These reports should be for the tests 

conducted on the equipment similar to those proposed to be supplied 

under this contract and test(s) should have been either conducted at an 

independent laboratory or should have been witnessed by a client. The 

Purchaser’s reserves the right to waive conducting of any or all the 

specified type test(s) under this contract. In case type tests are waived, 

the type test charges shall not be payable to the contractor. 

 

d) Further the Contractor shall only submit the reports of the type tests as 

listed in "LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" 

and carried out within last five years from the date of bid opening. These 

reports should be for the test conducted on the equipment similar to those 

proposed to be supplied under this contract and the test(s) should have 

been either conducted at an independent laboratory or should have been 

witnessed by a client. However if the contractor is not able to submit 

report of the type test(s) conducted within last five years from the date of 

bid opening, or in the case of type test report(s) are not found to be 

meeting the specification requirements, the contractor shall conduct all 

such tests under this contract at no additional cost to the Purchaser’s 

either at third party lab or in presence of client representative and submit 

the reports for approval. 

 

e) LIST OF TYPE TESTS TO BE CONDUCTED 
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The following type tests shall be conducted on each type and rating 

of HT motor 

 

i) No load saturation and loss curves upto approximately 115% of rated 

voltage 

 

ii) Measurement of noise at no load. 

 

iii) Momentary excess torque test (subject to test bed constraint). 

 

iv) Full load test(subject to test bed constraint) 

 

v) Temperature rise test at rated conditions. During heat run test, bearing 

temp., winding temp., coolant flow and its temp. shall also be 

measured. In case the temperature rise test is carried at load other 

than rated load, specific approval for the test method and procedure is 

required to be obtained. Wherever ETD's are provided, the temperature 

shall be measured by ETD's also for the record purpose. 

 

f) LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 

 

The following type test reports shall be submitted for each type and rating 

of HT motor 

 

i) Degree of protection test for the enclosure followed by IR, HV and no 

load run test. 

 

ii) Terminal box-fault level withstand test for each type of terminal box of 

HT motors only. 

 

iii) Lightning Impulse withstand test on the sample coil shall be as per 

clause no. 4.3 IEC-60034, part-15 

 

iv) Surge-withstand test on interturn insulation shall be as per clause no. 

4.2 of IEC 60034, part-15 

 

1.44.02 LT Motors 

 

a) LT Motors supplied shall be of type tested design. During detailed 

engineering, the contractor shall submit for Purchaser’s approval the 

reports of all the type tests as listed in this specification and carried out 

within last five years from the date of bid opening. These reports should be 

for the test conducted on the equipment similar to those proposed to be 

supplied under this contract and the test(s) should have been either 

conducted at an independent laboratory or should have been witnessed by 

a client. 

 

b) However if the contractor is not able to submit report of the type test(s) 

conducted within last five years from the date of bid opening, or in the 

case of type test report(s) are not found to be meeting the specification 

requirements, the Purchaser’s shall conduct all such tests under this 

contract at no additional cost to the Purchaser either at third party lab or 

in presence of client representative and submit the reports for approval. 

 

1.44.03 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 
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The following type test reports shall be submitted for each type and 

rating of LT motor of above 50 KW only 

 

i) Measurement of resistance of windings of stator and wound rotor. 

ii) No load test at rated voltage to determine input current power and 

speed. 

iii) Open circuit voltage ratio of wound rotor motors ( in case of Slip ring 

motors) 

iv) Full load test to determine efficiency power factor and slip . 

v) Temperature rise test. 

vi) Momentary excess torque test. 

vii) High voltage test. 

viii) Test for vibration severity of motor. 

ix) Test for noise levels of motor(Shall be limited as per clause no 1.21.01 

of this section) 

x) Test for degree of protection and 

xi) Over speed test. 

xii) Type test reports for motors located in fuel oil area having flame proof 

enclosures as per IS 2148 / IEC 60079-1 

 

1.44.04 All acceptance and routine tests as per the specification and relevant 

standards shall be carried out. Charges for these shall be deemed to be 

included in the equipment price. 

 

1.45 INFORMATION WITH PROPOSAL 

 

1.45.1 AC Motor Data Sheet.  

 

1.45.2 Dimension Drawing/Foundation load details of motor and driven equipment. 

1.45.03 Manufacturer's catalogue showing constructional details. 

 

1.46.00 INFORMATION ON AWARD OF CONTRACT..................Within six (6) weeks 

from the date of award of the Contract, following shall be furnished: 

 

1.46.01 Motor Data Sheet. 

 

1.46.02 Certified binding dimension drawing of motor complete with all accessories and 

fittings specifically showing terminal boxes, terminal spacing and sizes, earthing 

connections and sizes thereof, mounting details, lifting lugs, final foundation 

loads and dimensions with tolerances of centering spigot (where needed), shaft 

extension and key. 

 

1.46.03 Following characteristics curves: 

 

1.46.03.01   Torque-speed curves for motor at eighty (80), hundred (100) and hundred ten 

(110) percent rated voltage as well as torque-speed curve for driven 

equipment. 

 

1.46.03.02 Current-speed curves at eight (80), hundred (100) and hundred ten (110) 

percent rated voltage 

 

1.46.03.03 Current-time curves at eighty (80), hundred (100) and hundred ten (110) 

percent rated voltage. 

 

1.46.03.04 Thermal withstand curves for hot and cold at eighty (80), hundred (100) and 

hundred ten (110) percent rated voltage. 
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1.46.03.05 Efficiency, power factor, current and speed versus power output curves. 

 

1.46.03.06 Speed-time curves at eight (80), hundred (100) and hundred ten (110) percent 

rated voltage. 

 

1.46.03.07   Negative phase sequence current withstand characteristics. 

 

1.47 COMMISIONING CHECK LIST (HT MOTORS) 

 

A PRELIMINARY CHECKS 

 

Check the following: 

 

1. Check the name plate details according to specification. Discrepancies, 

if any, to be satisfactorily resolved.  

 

2. Check tightness of all bolts, clamps and connecting terminals. 

 

3. Check body earthing 

 

4. Check whether bearing lubrication is adequate 

 

5. Check clearance inside terminal box 

 

6. Checking stator (motor air gap) Check – Grease lubrication (for ball or 

roller bearing) is adequate if the motor was in storage for very long 

period replace the grease, by fresh grease after flushing the bearing 

clean. Excess grease in the bearing (housing … is overheat of bearings) 

Check 0 the free rotation of the rotor in decoupled condition. Check the 

air gap between stator and rotor at four positions 90o apart at driving 

and non-driving end. Compare the recorded values with factory results. 

For slip ring motors : with starting resistances. 

 

a)  Check the variation of resistance 

b)  Check brush lifting and slip ring short. 

 

B COMMISSIONING CHECKS 

 

1. Meggar tests of motor winding and cables 

2. Continuity check of motor windings control and power cables 

3. Measure resistance of motor winding (in case of large motors) 

4. Control and interlocks should be checked 

5.  Motor protection relay to be calibrated 

6.  Phase sequence and direction of rotation 

7. Other than DOL scheme to be checked example trafo starts 

9. Measure starting current starting timer and no load current 

10.  On load operations starting and running currents (observed vibrations, 

temperatures of bearings and body) 

11. On load operation, starting and running currents (observed vibrations, 

temperatures of bearings and body) 

12. In case of forced water cooling of start or check winding temperatures 

as ready by built in RTDs. 

13. Water level (start up cooling) low to be checked for limit switch 

operation. 
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1.48 COMMISIONING CHECK LIST (LT MOTORS) 

 

 

A PRELIMINARY CHECKS 

 

Check the following: 

 

1. Check the name plate details according to specification. Discrepancies, 

if any, to be satisfactorily resolved. 

 

2. Check tightness of all bolts, clamps and connecting terminals. 

 

3. Check body earthing 

 

4. Check whether bearing lubrication is adequate 

 

5. Check clearance inside terminal box 

 

B COMMISSIONING CHECKS 

 

1. Meggar tests of motor winding and cables 

 

2. Continuity check of motor windings control and power cables 

 

3. Over load and short circuit relay tests and settings 

 

4. Control and interlocks should be checked 

 

5. Phase sequence and direction of rotation 

 

6. Operation of timer in case of star delta starting 

 

7. Measure starting current starting timer and no load current 

 

8. On load operations starting and running currents 

 

 

1.49 DC MOTOR SPECIFICATION 

 

DC Motor will be of continuous duty type totally enclosed fan cooled (TEFC) 

having IP-54 degree of protection suitable for 220 V DC supply. DC motor will 

be shunt wound type having high torque characteristic suitable for Bi-directional 

rotation at rated speed and output. The general constructional features and 

details of DC motor will be in line with details/ particulars stipulated in the 

specification for AC squirrel cage induction motors. 

 

 Contractor will furnish the data in respect of DC motors. 
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DATASHEET 

 

 Auxiliary power supply  

1.1 HV supply  

 11kV, 3Φ, 3W, 50 Hz non 

effectively earthed 

Motors rated above 1500 

kW  

 Fault level 50 kA for 1 second  

1.2 MV supply  

 3.3kV, 3Φ, 3W, 50 Hz non 

effectively earthed 

Motors above 200kW upto 

and including 1500kW 

 Fault level 40 kA for 1 second 

1.3 LV supply  

 415V, 3Φ, 3W, 50 Hz 

effectively earthed 

Motors below and including 

200kW 

 Fault level 50kA for 1 second 

 110V, 1Φ, 2W, 50 Hz 

effectively earthed 

Lighting, space heating, AC 

control and protective 

devices 

1.4 DC supply  

 220V,2W, unearthed DC alarm, control and 

protective devices. 

 Fault level 25 kA for 1 second 

2 Range of variation As indicated in the 

specification 

2.1 AC supply  

 voltage ------ 

 Frequency ------ 

 Combined voltage & frequency -------- 

2.2 DC supply 198 to 240 V 

Note: During starting of largest motor, the voltage  may drop to 80% of the 

rated voltage for a period of 60 seconds. All electrical equipment while running 

shall successfully ride over such period without affecting system performance. 
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CHAPTER 26 : CABLING SYSTEM 

 

1.00.00  SCOPE OF WORK  

 

The scope of work covers supply, erection, testing and commissioning of 

complete electrical system including cabling,fire stop mortar seal, fire 

retardant cable coating system etc. the scope shall broadly cover, but not be 

limited to: 

 

(a) Main power house building. 

 

(b) Boiler area, ESP. 

 

(c) Transformer yard. 

 

(d) All auxiliary buildings (including electrical rooms of respective 

buildings) and structures as per details in the General electrical 

specification/ plot plan/ &related drawings. 

 

(e) Coal handling plant. 

 

(f) Ash handling plant including ash dyke 

 

(g) Raw water system  

 

(h) Fuel oil unloading & transfer system. 

 

(i) Aux. power transformers 

 

(j) Pipe cum cable rack. 

 

(k) All electrical equipment as described in different sections. 

 

(l) As built drawing for all above systems on completion of project. 

 

The scope of work shall also include all civil and structural works necessary for 

successful installation, commissioning & commercial operation of all electrical 

equipment to be erected under this specification. 

 

2.00.00 SCOPE OF SUPPLY 

 

2.01.00 The equipments and materials within the scope of supply shall include but not 

limited to :- 

 

i. Power & control cabling works (including that of special cables): 

 

ii. Galvanized steel pre-fabricated cable trays, coupler plates, nuts, bolts 

& washers, reducers, covers, wall brackets, hanger clamps, straight 

run, elbows, bends, cable trays supporting structures etc. 

 

iii. Supply and installation (including laying & termination) of control 

cables, special cables, instrumentation cables for all equipments and 

systems. 
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iv. Supply and installation (including laying & termination) of all power 

cables (HV and LV) of all power cables (HV and LV) for all equipments 

and systems. 

 

v. Cable routing has to be planned such that it shall not cross the steam 

lines, oil lines. 

 

vi. Fire Sealing Arrangement: All cable entries into the panel (HV & MV & 

LV SWGR panels) should be provided with fire sealing arrangements. 

 

vii. Cable/cable tray openings in walls and floors or through pipe sleeves 

from one area to another or from one elevation to another within the 

unit shall be seated by a fire proof sealing system (FPSS). The FPSS 

shall effectively prevent the spread of fire from the flaming to non-

flaming side of a fire. 

 

viii. Galvanized steel rigid/ flexible conduits and accessories, ferrules, lugs, 

glands, terminal blocks, galvanized sheet steel junction boxes, cable 

fixing clamps, nuts & bolts etc as required. 

 

ix. All necessary erection materials, consumables and sundry items 

including arc welding rods to complete the installation for satisfactory 

and trouble free operation. 

 

x. Any item of works or erection materials which have not been 

specifically mentioned but are necessary to complete the work involved 

shall be deemed to be included in the scope of this specification and 

shall be furnished by the contractor without any extra charge to the 

purchaser. 

 

3.00.00 CODES AND STANDARDS  

 

All standards, specifications and codes of practice referred to herein shall be 

the latest editions including all applicable official amendments and revisions as 

on date of opening of bid. In case of conflict between this specification and 

those (IS codes, standards, etc.) referred to herein, the former shall prevail. 

All work shall be carried out as per the following standards/ codes as 

applicable. 

 

IS:513 Cold rolled low carbon steel sheets and strips. 

IS:1079 Hot Rolled carbon steel sheet & strips 

IS:1239 Mild steel tubes, tubular and other wrought steel fittings 

IS:1255 
Code of practice for installation and maintenance of 

power cables upto and including 33 KV rating 

IS:1367 Part-13 
Technical supply conditions for threaded Steel fasteners. 

(Hot dip galvanized coatings on threaded fasteners). 

IS:2147 
Degree of protection provided by enclosures for low 

voltage switchgear and control gear 

IS:9537 Conduits for electrical installation. 

IS:9595 
Metal – arc welding of carbon and carbon manganese 

steels - recommendations. 

IS:13573 

Joints and terminations for polymeric cables for working 

voltages from 3.3kv up to and including 33kv 

performance requirements and type tests. 

IS:802 
Code of practice for the use of Structural Steel in 

Overhead Transmission Line Towers. 
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IS:2309 
Code o practice for the protection of building and allied 

structures against lighting. 

IS:2629 
Recommended practice for hot dip galvanising of iron & 

steel. 

IS:2633 
Method for testing uniformity of coating on zinc coated 

articles. 

IS:6745 
Method for determination of mass of zinc-coating on zinc 

coated iron & steel articles. 

IS:8308 
Compression type tubular in-line connectors for 

aluminium conductors of insulated class. 

IS:8309 
Compression type tubular terminal ends for aluminium 

conductors of inslated cables. 

BS:476 Fire tests on building materials and structures 

DIN 46267 (Part-

II) 

Non tension proof compression joints for Aluminium 

conductors. 

DIN 46329 
Cable lugs for compression connections, ring type ,for 

Aluminium conductors 

VDE 0278 Tests on cable terminations and straight through joints 

BS:6121 
Specification for mechanical Cable glands for elastomers 

and plastic insulated cables. 

 Indian Electricity Act. 

 Indian Electricity Rules. 

 

Equipment complying with other internationally accepted standards such as 

IEC, BS, DIN, USA, VDE etc. will also be considered if they ensure 

performance and constructional features equivalent or superior to standards 

listed above. In such a case, the Contractor shall clearly indicate the 

standard(s) adopted, furnish a copy in English of the latest revision of the 

standards along with copies of all official amendments and revisions in force as 

on date of opening of bid and shall clearly bring out the salient features for 

comparison. 

 

4.00.00 DESIGN AND CONSTRUCTIONAL FEATURES 

 

4.00.01 Inter Plant Cabling 

 

4.01.00  
Interplant cable routing will be on overhead cable trays on pipe cum cable 

trestle or only cable trestle except where approved by purchaser/consultant.  

   

Major routes in boiler area to individual boiler drives, fly ash conveying 

compressor building, ESP building, CW pump house, Raw water pump house, 

DM plant, Filter water pump house, Clarified water pump house, Fly ash silo 

fluidizing blower house etc will be on overhead Cable trays either supported 

from available structures or on pipe cum cable trestle or on only cable trestle. 

Only in specific areas as will be approved by purchaser/consultant where 

number of cables are too small compared to the route length like Intake pump 

house & Ash dyke, cables may be directly buried underground with marker. 

 

Overhead trestle will be provided to the extent possible. Cable route shall be 

provided in such a manner that movement of crane does not get restricted 

and also the cables are to be routed at a safe distance from hot pipes. 

Generally the bottom of steel supporting structure shall be at 6.5m above the 

grade level. Where rail/road crossing is involved the same shall be minimum 

at 8m above the grade level.     
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 Individual shallow trench shall be routed  from switchyard equipment to main 

switchyard trench which will be routed up to Switchyard control room. 

Interconnecting cables from Power House to Switchyard control room shall be 

routed through RCC trenches. From trenches to the switchyard equipments, 

all power and control cables shall be laid through PVC conduit.  

   

 Space for accommodating additional trays, which may come in future shall be 

provided in present cable route. Some trays may be required for use by the 

purchaser, which will be finalized during detail engineering stage. The 

successful bidder shall provide such trays without any extra cost to purchaser. 

 For Power supply to Raw Water Intake Pump house, Cable from powerhouse 

will run on overhead Cable trays up to Plant boundary. After that it will be 

buried cable that will follow the intake pipeline corridor. 

  For Power supply from Power House to Main CHP Substation Building and 

from Main CHP Substation Building to Crusher House & Pump House, Cable will 

run on overhead Cable trestles. Further, Cable shall be routed through the 

conveyor gallery / TPs / Crusher House by separate supporting structures and 

trench in the pump house. 

 

 

4.02.00 Trenches 

 
4.02.01 PCC flooring of built up trenches shall be sloped for effective drainage with 

sump pits and sump pumps. 

 

4.02.02  

 

4.02.03 All field switches for equipments corresponding to a stream located within a 

radius of 4-5 m shall be wired out to a field junction box and from field 

junction box to control panel/Input – Output cabinet by screened 

instrumentation cables. 

 

4.02.04 For CHP following shall also be applicable: 

 

a) All cable routes shall be overhead along the route of the conveyor 

gallery by separate supporting structures and cables shall be laid 

in vertical trays. The bottom of the steel shall be such that the 

existing facilities, movement of trucks/human beings etc. does not 

get affected. The cable trestle shall have a minimum 600 mm 

clear walk way and shall have maintenance platforms as required. 

The bottom of the steel supporting structure shall be generally at 

6.5 M above the grade level except for rail/road crossings where it 

shall be at 8.0 M above grade level. However in bunker area the 

bottom of the cable trestle shall be 10 to 14 M depending on 

boiler/bunker layout. 

 

b) Cable trenches shall be provided only in Switchgear/MCC rooms. 

 

c)  Cables shall not be routed through the conveyor galleries 

except for the equipment located in the conveyor galleries for 

a particular conveyor i.e. protection switches, receptacles etc. 

 

d) Cables for Pull cord switches and belt sway switches shall be taken 

in cable trays. The trailing cables of the mobile machines shall also 

be laid in cable trays. 
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e) Two separate cable routes one on each side shall be provided for 

each   boiler unit.cables for one set of auxiliaries such as ID,FD & PA 

fans & half of the coal mils shall be routed in one route & for through 

other set of auxiliaries through other route. 

  

Cable trays in Boiler & ESP area shall be supported from the Boiler & 

ESP structure.The same shal be co-ordinated wih SG/ESP contractors 

 

Cable trays in these areas shall be in vertical formation to avoid dust 

accumulation. No cable trenches shall be provided in Boiler/ESP area. 

 

Contractor shall provide two independent routes for cables between 

ESP control room & ESP. Contractor shall provide the cable trays 

along with its supporting structure arrangement on the trestle. 

 

f) Turbine Hall Area: 

 

Two separate cable routes shall be provided for cable routing of 

working & standby drives or different sets/groups say 50% capacity) 

of auxiliaries. 

 
g) OffSite Area: 

 

In offsite area pumphouses, overhead cable tray arrangement shall 

be perferably followed.  

  

 

h)    Cable Vault: 

        

Cable gallery (over ground) to be provided below each electrical 

control/switchgear room . 

 

Cable vault of not less than 3 mts clear height from bottom of beam 

shall be provided. 

 

Clear access passage of at least 750 mm wide &  2.0 Mts clear height 

shall be provided at entrances & along cable ways.Wherever the 

passage is through cable routes clear height shall not be less than 

1.5 Mts. 

 

Cable vaults shall be provided with adequate drainage facility for 

drainage of fire water. 

 

Each cable vault should have two doors. 

 

Exit signs shall be provided near doors for personnel escape in case 

of emergency. 

  

5.00.00 EQUIPMENT DESCRIPTION 

 

5.01.00 Cable trays, Fittings & Accessories 

 
5.01.01 Cable trays shall be ladder/perforated type as specified complete with 

matching fittings (like brackets, elbows, bends, reducers, tees, crosses, etc.), 

accessories (like side coupler plates, etc.) and hardware (like bolts, nuts, 
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washers, G.I. strap, hook etc.) as required. Cable tray shall be ladder type for 

power & control cables and perforated for instrumentation cables.  

 

5.01.02 These shall be either prefabricated hot dip galvanized sheet steel trays or site 

fabricated angle iron trays free from flaws such as laminations, rolling marks, 

pitting etc. These (including hardware) shall be hot dip galvanized as per 

relevant IS. 

 

5.01.03 Cable trays shall have standard width of 600 mm, however trays with 450mm, 

300mm and 150mm may be used in places considering the requirement and 

space constraint. and standard lengths of 2.5 metre. Minimum thickness of 

mild steel sheets used for fabrication of cable trays and fittings shall be 2 mm. 

The thickness of side coupler plates shall be minimum 3 mm. 

 

5.01.04 Cable troughs shall be required for branching out few cables from main cable 

route. These shall be U-shaped, fabricated of mild steel sheets of minimum 

thickness 2 mm and shall be hot dip galvanized as per relevant IS. Troughs 

shall be standard width of 50 mm & 75 mm with depth of 25 mm. 

 

5.01.05  Prefabricated hot dip galvanized sheet steel cable trays shall be used for 

maximum support span of maximum 1.25M for horizontally and 1.0M for 

vertically unless design is approved for larger span. Cable trays shall be 

suitable for a cable weight of 100 kg/meter running length of tray. Minimum 

thickness of sheet steel/galvanizing shall be 2mm/86 microns respectively. 

The amount of zinc deposit shall not be less than 610 gm per square meter.  

 

 In areas, where acid/alkalie ingration is likely to occur, glass reinforced plstic 

trays with fire retardant corrosion resistance properties shall be used. 

 

5.01.06 Cable trays fabricated from standard rolled sections shall be 50x50x6/75x75x6 

sections for runners for supporting spans limited to 2000 mm/more than 2000 

mm respectively. Cross support shall be 32x6 mm / 50x6 flat for widths up to 

500mm/more than 500mm respectively. 

 

5.01.07 Separate coloured paint strips shall be applied for identification of different 

type of trays depending upon types of usage/applications/area as below: 

 

 High/ medium voltage cables: red strips, 2 inch width each, numbers  

 11kv/3.3kv      equally spaced at 5 metres interval   

1.1kv power cables   : yellow strips  ------- do ------- 

1.1kv control cables   : blue strips  ------- do ------- 

Instrumentation cables   : green strips  ------- do -------   

 
5.02.00 Support System for Cable Trays 

 
5.02.01 Cable tray support system shall be pre-fabricated similar or equivalent to 

"Unistrut make”. 

 

5.02.02 Support system for cable trays shall essentially comprise of the two 

components i.e. main support channel and cantilever arms. The main support 

channel shall be of two types: (i) C1:- having provision of supporting cable 

trays on one side and (ii) C2:-having provision of supporting cable trays on 

both sides. The support system shall be the type described hereunder: 

 

a. Cable supporting steel work for cable racks/cables shall comprise of 

various channel sections, cantilever arms, various brackets, clamps, floor 

341



DCPL Volume IV: 

Electrical Works 

Ch 26: Cabling System   
Sheet l 7 of 26 

 

 

 1 x 660 MW - Panki Thermal Power Station  

 

Bidding Doc. No. :  14A14-SPC-G-0001 

 

 

 

plates, all hardware such as lock washers, hexagon nuts, hexagon head 

bolt, support hooks, stud nuts, hexagon head screw, channel nut, channel 

nut with springs, fixing studs, etc.  

b. The system shall be designed such that it allows easy assembly at site by 

using bolting. All cable supporting steel work, hardware’s fittings and 

accessories shall be prefabricated factory galvanised.  

c. The main support and cantilever arms shall be fixed at site using 

necessary brackets, clamps, fittings, bolts, nuts and other hardware etc. to 

form various arrangements required to support the cable trays. Welding of 

the components shall not be allowed. However, welding of the bracket (to 

which the main support channel is bolted) to the overhead beams, 

structural steel, insert plates or reinforcement bars will be permitted. Any 

cutting or welding of the galvanized surface shall be brushed and red lead 

primer, oil primer & aluminium paint shall be applied. 

d. All steel components, accessories, fittings and hardware shall be hot dip 

galvanized after completing welding, cutting, drilling and other machining 

operation. 

e. The main support channel and cantilever arms shall be fabricated out of 

minimum 2.5 thick rolled steel sheets conforming to IS. 

f. Cantilever arms of 300 mm, 600 mm and 750 mm in length are required. 

The arm portion shall be suitable for assembling the complete arm 

assembly on to component constructed of standard channel section. The 

back plate shall allow sufficient clearance for fixing bolt to be tightened 

with tray in position. 

g. Cable trays in areas subjected to excessive coal dust or mechanical 

damage shall have hot dip galvanized sheet steel metal trays cover 

installed on front tray in vertical run and inverted ‘V’ type on upper tray in 

horizontal run with consideration for ventilation. 

  

  

5.02.03 The size of structural steel members or thickness of sheet steel of main 

support channel and cantilever arms and other accessories as indicated above 

are indicative only. Nevertheless, the support system shall be designed by the 

contractor to fully meet the requirements of type tests as specified. In case 

the system fails in the tests, the components design modification shall be done 

by the Contractor without any additional cost. The contractor shall submit the 

detailed drawings of the system offered by him along with the bid. 

 

5.03.00 Pipes, Fittings & Accessories 

 

5.03.01 Pipes offered shall be complete with fittings and accessories (like tees, elbows, 

bends, check nuts, bushings, reducers, enlargers, coupling caps, nipples etc.) 

The size of the pipe shall be selected on the basis of maximum 40% fill criteria 

5.03.02 GI Pipes shall be of medium duty as per IS: 1239. 

 

 

5.03.03 The contractor shall provide and install all conduits, mild steel pipes, flexible 

conduits, rigid PVC pipes, etc. complete with accessories like tees, bends, 

adopters, locknuts, pull boxes, conduit plugs, caps, etc as required for the 

cabling work. Conduits shall be furnished in standard length of 5 metres, 

threaded at both ends. 

5.03.04  Conduits diameter upto and including 25mm size shall be of 16 SWG and 

conduits above 25 mm diameter shall be of 14 SWG.  Minimum diameter of 

conduits shall be 20 mm. 
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5.03.05  Conduits shall be made of hot-dip galvanized steel with an organic corrosion 

resistant ID coating. In chemical handling areas, battery room, etc., the 

exterior surface shall be further coated with chromate and polymer for better 

resistance to corrosion. Conduits, fittings & accessories shall have ISI mark. 

 

5.03.06  For sizes above 63 mm, hot dip galvanized - both on inside and outside - 

steel pipes with necessary fittings & accessories shall be provided and installed 

by the contractor. The pipes and fittings shall be of heavy duty class with 

relevant ISI mark.  

 

5.03.07  Flexible conduits complying to relevant IS and made with bright, cold_rolled, 

annealed and electro_galvanized mild steel strips shall be used between 

embedded conduits/pipes and the motor terminals. It shall also be used 

between fixed conduit and any equipment with vibration or equipment 

requiring regular removal. 

 

5.03.08 Duct banks shall be High Density PE pipes encased in PCC (10% spare of each 

size, subject to minimum one) with suitable water-proof manholes. 

 

5.04.00 Junction Boxes 

 

5.04.01 Junction Boxes shall comprise of a case with hinged door constructed from 

cold rolled sheet steel of minimum thickness 2mm. Top of the boxes shall be 

arranged to slope towards rear of the box. Gland plate shall be 3 mm thick 

sheet steel with neoprene/synthetic rubber gaskets. All junction boxes shall be 

of adequate strength and rigidity, hot dip galvanised as per relevant IS, and 

suitable for mounting on wall, columns, structures etc. The boxes shall include 

brackets, bolts, nuts, screws M8 earthing stud etc. required for installation. 

 
5.04.02 Glass Fibre Reinforced Junction Boxes ( for outdoor use) 

 
 No. of Ways: 12/24/36/48 with 20% spares terminals. 

 
5.04.03 Junction boxes shall be Glass Fibre Reinforced with saturated polyester 

conforming to standards like DIN 16911 type 803/16913 type 834, 5 self 

extinguishing in accordance with ASTM D635/UL 94 VO. 

 

Junction boxes for use in outdoor or damp locations shall be sturdy 

construction. Temperature resistance shall be between – 10 to 100oC. Impact 

resistance shall be greater than 7 Nm, (EN 50014). Protective insulation shall 

be in line with VDE 0100, dielectric strength shall be greater than 10 KV/mm, 

halogen free toxicity, the enclosure and door cover shall be painted and 

electro statically power coated (preferably in RAL 7032). Earth connection 

(studs size shall be M 6) shall be provided on the cover as well as door.  

 

5.04.04  Doors  

 

With integrated viewing window of 3mm resistant plexi glass or equivalent. 

The doors shall be industrial heavy duty hinges. The doors shall be easily but 

firmly lockable with quick release fastener.  

 

5.04.05  Protection Class 

 

Protection Category shall be IP 66 to EN 60529. There shall be guaranteed 

perfect seal to meet Protection class IP 66 providing arrangement like highly 

elastic foamed in special type seal like polyurethane/chloroprene. The sealing 
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rubber shall not have aging effect and shall retain its sealing characteristics 

for more than 20 years. Contractor shall indicate this in data sheet. The 

rubber seal should be pasted at its place with pasting technology for like more 

than 20 years (double sealing arrangement is preferred). 

 

5.04.06  Mounting clamps and accessories  

 

Junction boxes shall be suitable for mounting on walls, columns and structure. 

Brackets, bolts, nuts, screws, glands and lugs required for erection shall be of 

brass. The accessories like mounting plates etc. of steel shall be powder 

coated. The support rails for terminal box shall be zinc coated. 

 

5.04.07 General    

 

 JBs shall have small canopy at the top. 

 There shall be rainwater collection arrangement from top and side of the 

outer ages to ensure that any leakage into the junction box shall be 

avoided and it shall fall outside. 

 Cable entry shall be from bottom side only. 

 Ensure gland plate sealing perfect. It shall be of the same quality and 

arrangement as that of door to cover arrangement. 

 

5.04.08  Steel Junction Boxes (for indoor use)   

 

5.04.09  No. of Ways  

 

  12/24/36/48 with 20% spares terminals.  

 

5.04.10  Junction boxes shall be designed in accordance with NEC, article 370, 

paragraph 18,19 & 20 or equivalent standards.  

 

5.04.11  Enclosure  

 

 Junction boxes for use in outdoor or damp locations shall be sturdy steel 

construction. The enclosure and door cover shall be surface finished clean, 

degreased, phosphated, deep coated primed (preferably in RAL 7044) and 

electro-statically powder coated (preferably in RAL 7032). Earth connection 

(studs size shall be M6) shall be provided on the cover as well as door. The 

sheath steel thickness shall be more than 2 mm. 

 

5.04.12  Doors  

The doors shall be hinged and lockable. The doors shall have industrial heavy 

duty hinges. The doors shall be easily but firmly lockable with quick release 

fastener.  

 

5.04.13 Protection Class  

 

 Protection Category shall be IP 66 to EN60529/1091 complies with NEMA 4. 

There shall be guaranteed perfect seal to meet Protection class IP 66 

providing sealing arrangement like highly elastic foamed in special type seal 

like polyurethane. There shall be an arrangement like multifold protection 

channel for additional stability and prevention of ingress of dust and water 

when the enclosure is open. 

 

 The sealing rubber shall not have aging effect and shall retain its sealing 

characteristics for more than 20 years. Contractor shall indicate this in data 
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sheet. The rubber seal should be pasted at its place with pasting technology 

for like more than 20 years (double sealing arrangement is preferred).  

 

5.04.14  Mounting clamps and accessories  

 

The mounting clamps and accessories shall be suitable for mounting on walls, 

columns and structure. Brackets, bolts, nuts, screws, glands and lugs required 

for erection shall be of brass. 

 

5.04.15 General  

 

 JBs shall have small canopy at the top. 

 There shall be rainwater collection arrangement from top and side of the 

outer ages to ensure that any leakage in to the junction box shall be 

avoided and it shall fall outside. 

 Cable entry shall be from bottom side only. 

 Ensure gland plate sealing perfect. It shall be of the same quality and 

arrangement as that of door to cover arrangement. 

 

5.04.16 Junction boxes shall be provided with two nos. earthing terminals (externally 

available) suitable for connection of 8 SWG G.I. wire. Knockouts shall be 

provided at bottom and both sides. These shall be provided by fixing plates in 

order to make them detachable type with suitable neoprene gaskets. Bottom 

and side plates for cable/conduit connection shall be provided. All unused 

holes shall be sealed with suitable grommets. 

 

5.04.17 Junction boxes shall be provided with external designation label. The label 

inscriptions  shall be informed to the Contractor by the Owner. Junction 

boxes shall be provided with danger sign in case of 415V circuit. 

 

5.04.18 Junction boxes shall be of two types, viz. One suitable for control cabling and 

the other suitable for power cabling.  

 

Junction boxes for control cabling shall have 24 way/ 48 way terminal blocks 

suitable for up to 2.5 sq.mm. Cu. Cable. However, for instrumentation 

junction boxes there shall be 24/48 ways suitable for terminating cable of 0.5 

sq.mm. Cu. Cable. 

 

5.04.19 Junction boxes for power circuit cabling shall be suitable for 1 no. 3 core 16 

sq.mm. Al. Incoming cable and 1 no. 3 core 2.5 sq.mm Cu. Outgoing cable. 

 

5.05.00  Terminal blocks       

 

 Terminal blocks shall be 650 volts grade, rated for 10 Amps and in one piece, 

rigid, Bakelite moulded, with disconnecting /shorting link. It shall be complete 

with insulating barriers, Klip-on-type terminals and identification strips, 

terminal studs, washers, nuts, look nuts, marking strips etc.  

 Marking on terminal strip shall correspond to the terminal numbering on 

wiring diagrams. It shall be Elmex type CSLT-1 with insulating material of 

Melamine conforming to ESI Standard 12.1 or equivalent. Cage clamp type 

terminal block suitable for terminating 2 wires of 2.5 sq mm. on both sides 

arranged to facilitate easy termination shall be provided. 
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5.06.00 Terminations & Straight through Joints 

 

5.06.01 Termination and jointing kits for 11/3.3 kV grade XLPE insulated cables shall 

be of proven design and make which have already been extensively used and 

type tested. Termination kits and jointing kits shall be pre-moulded type, 

taped type or heat shrinkable type. 11/3.3 kV grade joints and terminations 

shall be type tested as per IS: 13573. Critical components used in cable 

accessories shall be of tested and proven quality as per relevant product 

specification/ESI specification. Kit contents shall be supplied from the same 

source as were used for type testing. The kit shall be complete with the 

aluminium solder less crimping type cable lugs & ferrule as per DIN standard. 

 

5.06.02 Straight through joint and termination shall be capable of withstanding the 

fault level for 11 kV and 3.3 kV systems.  

 

5.06.03 1.1 KV grade straight through joints shall be of proven design. 

 

5.07.00 Cable glands 

 

5.07.01 Cable glands shall conform to BS: 6121 and be of robust construction capable 

of clamping cable and cable armour (for armoured cables) firmly without 

injury to insulation. Cable glands shall be made of heavy duty brass machine 

finished and nickel chrome plated. Thickness of plating shall not be less than 

10 micron. All washers and hardware shall also be made of brass with nickel 

chrome plating Rubber components shall be of neoprene and of tested quality. 

Necessary cable dimensions shall be furnished to the successful contractor.  

 

5.07.02 Cable glands shall be single compression for indoor use, double compression 

type for outdoor use. Glands for classified hazardous areas shall be double 

compression type flameproof and weather proof duly certified by CMRS and 

approved by CCE.Cable glands shall match with the sizes of different 

HT/LT/Control cables. 

 

5.08.00 Cable lugs/ferrules 

 

5.08.01 The cables lugs shall be conforming to IS: 8309. 

 

5.08.02 Machine ferruling shall be adopted. 

 

5.08.03 Cable lugs for power cables shall be Aluminium solder less crimping type 

suitable for aluminium compacted conductor cables.  

5.08.04 The cable lugs for control/instrumentation/ telephone cables shall be provided 

with insulating sleeve and shall suit the type of terminals provided on the 

equipments. 

Cable lugs shall be suitable for termination of different cross-sections of 

control/ instrumentation /telephone cables and shall be of following types. 

 

i) Copper tubular terminal end for solder less crimping to copper conductors. 

ii) Cable lugs for control cable termination shall be insulated type. These lugs 

shall be flat type/ring type/U type to suit the terminals provided in the pan  

iii) Pin type lugs shall not used.  

iv) Aluminium tubular terminal ends for solder less crimping of to Aluminium 

conductor. 
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  Solder less crimping of terminals shall be done by using corrosion 

inhibiting compound. The cable lugs shall suit the type of terminals 

provided on the equipment. Lugs for control/instrumentation cables shall 

be PVC insulated/sleeved type.  

 

5.09.00 Cable Clamps & Straps 

 

5.09.01 The cable clamps required to clamp multicore cables on vertical run shall be 

made up of Aluminium strip of 25x3 mm size. For clamping the multicore 

cables, self-locking, de-interlocking type nylon clamps/straps shall be used. 

The clamps/straps shall have sufficient strength and shall not get affected by 

direct exposure to sun rays and outdoor environment. 

 

5.09.02 Trefoil clamps for single core cables shall be pressure die cast aluminum or 

fibre glass or nylon and shall include necessary fixing accessories like G.I. 

nuts, bolts, washers, etc. Trefoil clamps shall have adequate mechanical 

strength to withstand the forces generated by the system short circuit current 

of 105 KA peak. 

 

5.10.00 Galvanizing 

 

5.10.01 Galvanizing of steel components and accessories shall conform to IS: 2629 & 

IS: 2633. Additionally galvanizing shall be uniform, clean smooth, continuous 

and free from acid spots 

 

5.10.02 The amount of zinc deposit over threaded portion of bolts, nuts, screws and 

washers shall be as per IS: 1367. The removal of extra zinc on threaded 

portion of components shall be carefully done to ensure that the threads shall 

have the required zinc coating on them as specified. 

 

5.11.00 Welding 

 

5.11.01  The welding shall be carried out in accordance with IS: 9595. All welding 

procedures and welders qualification shall also be followed strictly in line with 

IS: 9595. 

 

6.00.00  CONSUMABLES AND HARDWARE 

 

i. The contractor shall furnish all erection matreials, hardware and 

consumables required to complete the installation. 

 

ii. The materials shall include but not limited to the following: 

 

iii. Consumables: Welding rods & gas, oil and grease, cleaning fluids, paints, 

electrical tape, soldering matreials etc. 

 

iv. Hardware: Bolts, nuts, washers, screws, brackets, supports, clamps, 

hangers, saddles, cleats, sills, shims etc. 

 

v. Supply of cement, sand, stone etc. required for the execution of the 

contract shall be the responsibility of the Contractor. 

 

7.00.00  METHODS AND WORKMANSHIP 

 

i.  All work shall be installed in a first class, neat workmanlike manner by 

mechanics/electricians skilled in the trade involved. 
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ii.  The erection work shall be supervised by competent supervisors holding 

relevant supervisory license from the government. 

 

iii.  All details on installtion shall be electrically and mechanically correct. 

 

iv.  The installation shall be carried out in such a manner as to preserve access to 

other equipment installed. 

 

8.00.00 INSTALLATION 

 

8.00.01 Cable tray and Support System Installation 

 

08.01.01 Cables shall run in cable trays mounted horizontally or vertically on cable tray 

support system which in turn shall be supported from floor, ceiling, overhead 

structures, trestles, pipe racks, trenches or other building structures. All cable 

trays shall be in vertical configuration in boiler, CHP, AHP & ESP areas. 

 

8.01.02 Horizontally running cable trays shall be clamped by bolting to cantilever arms 

and vertically running cable trays shall be bolted to main support channel by 

suitable bracket/clamps on both top and bottom side rails at an interval of 

1500 mm. For vertical cable risers/shafts cable trays shall be supported at an 

interval of 1000 mm. Fixing of cable trays to cantilever arms or main support 

channel by welding shall not be accepted. Cable tray installation shall 

generally be carried out as per relevant Standard. The cantilever arms shall be 

positioned on the main support channel with a minimum vertical spacing of 

300 mm unless otherwise indicated in the relevant approved tray layout 

drawings. 

 

8.01.03 All cable way sections shall have identification, designations as per approved 

cable way layout as and painted/stenciled at each end of cable way and where 

there is a branch connection to another cable way. Minimum height of letter 

shall be not less than 75 mm. For long lengths of trays, the identification shall 

be painted at every 10 meter. Risers shall additionally be painted/ stenciled 

with identification numbers at every floor. 

 

8.01.04 In certain cases it may be necessary to site fabricate portions of trays, 

supports and other non standard bends where the normal prefabricated trays, 

supports and accessories may not be suitable. In such cases the Contractor 

shall fabricate at site suitable sections of trays, supports and accessories to 

make the installation complete for the specific purpose after obtaining owner’s 

prior approval, which shall be neat in appearance and shall match with the 

prefabricated sections in the dimensions. They shall be applied with one coat 

of red lead primer, one coat of oil primer followed by two finishing coats of 

aluminium paint. 

 

9.00.00 Conduits/Pipes/Ducts Installation 

 

9.01.00 The Contractor shall be fully responsible for properly embedding conduit pipe 

sleeves wherever necessary for cabling work. All openings in the 

floor/roof/wall / cable tunnel/cable trenches made for conduit installation shall 

be sealed and made water proof by the Contractor.  

 

9.02.00 GI pull wire of adequate size shall be laid in all conduits before installation. 

Metallic conduit runs at termination shall have two lock nuts wherever 

required for junction boxes etc. 
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9.03.00 Conduit runs/sleeves shall be provided with PVC bushings having round edge 

at each end. All conduits/pipes shall have their ends closed by caps until 

cables are pulled. After cables are pulled, the ends of conduits/pipes shall be 

sealed with Glass wool/Cement Mortar/Putty to prevent entrance of moisture 

and foreign material. 

 

9.04.00 Cable routing between lined cable trench and equipment/motors shall be 

taken through GI pipe sleeves of adequate size. Pipe sleeves shall be laid at 

an angle of maximum 150 to the trench wall. In case of larger dia cables i.e. 

50mm and above, adequately sized pipe with larger bend radius shall be 

provided for ease of drawing of cable or for replacement. In places where it is 

not possible, a smaller trench may be provided if approved by Site Engineer. 

 

9.05.00 Exposed conduit/pipe shall be adequately supported by racks, clamps, straps 

or by other approved means. Conduits /pipe support shall be installed square 

and true to line and grade with an average spacing between the supports as 

given below, unless specified otherwise 

 
Conduit /pipe size 

(dia). 
Spacing 

Up to 40 mm 1 M 

50 mm 2.0 M 

65-85 mm 2.5 M 

100 mm 3.0 M 

 

9.06.00 In areas like WTP, chemical handling, battery room etc. exterior surface of the 

conduits shall be further coated with chromate or polymer for better 

resistance to corrosion. 

 

9.07.00 All G.I. pipes shall be laid as per approved layout drawings and site 

requirements. Before fabrication of various profiles of pipe by hydraulically 

operated bending machine (which is to be arranged by the contractor), all the 

burrs from the pipes shall be removed. The bends formed shall be smooth. GI 

Pipes with bends shall be buried in oil/concrete in such way that that the 

bends shall be totally concealed. For GI pipes shall be undertaken well before 

paving is completed and necessary co-ordination with paving agency shall be 

the responsibility of Electrical Contractor. The open ends of pipes shall be 

suitably plugged with G.I. plugs after they are laid in final position. G.I. plugs 

shall be supplied by the contractor at no extra cost. 

 

10.00.00 Junction Boxes Installation 

 

10.01.00 Junction boxes shall be mounted at a height of 1200mm above floor level or 

as specified in the approved drawings or as decided by Owner and shall be 

adequately supported/mounted on masonry wall by means of anchor 

fasteners/ expandable bolts or shall be mounted on an angle, plate or other 

structural supports fixed to floor, wall, ceiling or equipment foundations. 

 

11.00.00 Cable Laying and Installation 

 

11.01.00 Cable network shall include power, control, lighting, communication and fire 

alarm system cables, which shall be laid in trenches, cables trays/conduits as 

detailed in the approved drawings and cable schedules. Erection of cable trays 
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and aligning and leveling as required shall be the responsibility of the 

contractor.  

 

11.02.00 Cable installation shall be carried out as per IS: 1255 and other applicable 

standards. Cable drums shall be unloaded, handled and stored in an approved 

manner on hard and well drained surface so that they may not sink. In no 

case shall be drum be stored flat i.e. with flange horizontal. Rolling of drums 

shall be avoided as far as possible. For short distances, the drums may be 

rolled provided they are rolled slowly and in proper direction as marked on the 

drum. In absence of any indication, the drums may be rolled in the same 

direction as it was rolled during taking up the cables. For unreeling the cable, 

the drum shall be mounted on suitable jacks or on cable wheels and shall be 

rolled slowly so that cable comes out over the drum and not from below. All 

possible care shall be taken during unreeling and laying to avoid damage due 

to twist, kink or sharp bends. Cable ends shall be provided with sealed plastic 

caps to prevent damage and ingress of moisture. 

 

11.03.00a. In outdoor areas, buried cables, wherever called for, shall be laid and    
covered with sand/riddled earth and protected from damage by bricks at 
sides and precast slab at top. 

 

 

 b. When buried cables cross road/railway track, additional protection shall be 
provided in the form of hume / galvanised iron pipes/RCC box culvert. 

 

 

11.04.00 For coal handling plant the cables shall not be routed along conveyor galleries. 

The cables shall be routed on independent cable trestles.  

  

 

11.05.00 All tray levels shall be checked after erection and marked in as built drawings. 

Cable routing given on the layout drawings shall be checked in the field to 

avoid interference with structures, heat sources, drains, piping, air-

conditioning duct etc. and minor adjustments shall be done to suit the field 

conditions wherever deemed necessary. All tray runs shall be installed parallel 

to the trench/building walls and floors except otherwise noted in the approved 

drawings. The contractor shall have to secure rack/tray supports by welding to 

those inserts, suitable embedded steel inserts shall be provided. Outdoor trays 

shall be installed by welding on the steel/concrete structure with inserts by the 

contractor. As far as practicable, cable trays shall be supported from one side 

only in order to facilitate installation and maintenance of cables from the other 

side.  

 

11.06.00 While laying cable, ground rollers shall be used at every 2 metre interval to 

avoid cable touching ground. The cables shall be pushed over the rollers by a 

gang of people positioned in between the rollers. Cables shall not be pulled 

from the end without having intermediate pushing arrangements. Pulling 

tension shall not exceed the values recommended by cable manufacturer. 

Selection of cable drums for each run shall be so planned so as to avoid using 

straight through joints. Care should be taken while laying the cables so as to 

avoid damage to cables. 

 

11.07.00 All temporary ends of cables must be protected against dirt and moisture to 

prevent damage to the insulation. For this purpose, ends of all cables shall be 

tapped with an approved PVC or rubber insulating tape. Use of friction type or 

other fabric type tape is not permitted. 
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11.08.00 Cables installed above grade shall be run in trays, exposed on walls, ceilings 

or structures and shall be run parallel or at right angles to beams, walls 

columns. Cables shall be so routed that they will not be subjected to heat from 

adjacent hot piping or vessels. 

 

 

12.00.00 Laying of cables in cable trays 

 

12.01.00 Cables shall be laid on cable trays strictly in line with cable schedule furnished. 

Where specific cable layouts are not shown on approved drawings, contractor 

shall route these as directed by the Owner. 

 

12.02.00 Power and control cables shall be laid on separate tiers. The laying of different 

voltage grade cables shall be on different tiers according to the voltage grade 

of the cables. In horizontal tray stacks, H.V. cables shall be laid on topmost 

tier and cables of subsequent lower voltage grades on lower tiers of trays. 

Single core cable in trefoil formation shall be laid with a distance of four times 

the diameter of cable between trefoil center lines and clamped at every two 

metre. All multicore cables shall be laid in touching formation. LT power cables 

above 95 sq.mm size shall be laid in single layer touching formation in trays 

while cables upto & including 95 sq.mm shall be laid in maximum of 2 layers. 

Control and Instrumentation cables can be laid upto a maximum of three 

layers in each tray.  

 

12.02.00 All communication cables (telephone, P.A. System) RTD Cables shall run on 

instrument trays/ducts/trenches. Wherever these are not available, cables 

shall be taken in a separate trench/trays with a minimum clearance of 600mm 

away from electrical trench/trays as per the direction of Site Engineer and 

Communication cables shall cross power cables at right angles 

 

12.03.00 Power and control cables shall be secured fixed to trays/support with self 

locking type nylon cable straps with de-interlocking facilities. For horizontal 

trays arrangements, multicore power cables and control cables shall be 

secured at every five meter interval. For vertical tray arrangement, individual 

multicore power cables and control cables shall be secured at every one meter 

by nylon cable strap. After completion of cable laying work in the particular 

vertical tray, all the control cables shall be binded to trays/supports by 

aluminium strips at every five meter interval and at every bend.  

 

12.04.00 Bending radii for cables shall be as per manufacturer’s recommendations and 

IS: 1255. 

 

12.05.00 Individual cables or small groups which run along structures/walls etc will be 

clamped by means of 16 SWG GI saddles on 25x6mm saddle bars. The cost of 

saddle and saddle bars shall be deemed to have been included in the 

installation of cables. Alternatively small group of cables can be taken through 

100mm slotted channel/ISMC 100.They shall be rightly supported on 

structural steel and masonry, individual or in groups as required, if drilling of 

steel must be drilled where the minimum weakening of the structure will 

result. 

  

12.06.00 Cables shall be supported so as to prevent unsightly sagging. In general 

distance between supports shall be approximately 300mm for cables upto 

25mm diameter and maximum 500mm for cables larger than 25mm dia and 
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cables laid in vertical run of cable trays shall be clamped at an interval of 

900mm. 

 

12.07.00 Where cables cross roads/rail tracks, the cables shall be laid in Hume 

pipe/PVC pipe. At road crossing and other places where cables enter pipe 

sleeves adequate bed of sand shall be given so that the cables do not slack 

and get damaged by pipe ends.the hume pipes shall be laid at a depth of 

minimum 1000mm such that cables are not damaged. 

 

12.08.00 Power and Control Cables, as far as possible, shall be laid in complete, uncut 

lengths from one termination to the other. Straight through joints in power 

cable shall be allowed only in nearest of rare situation only after approval of 

owner. 

 

12.09.00 Joints for less than 250 Meters run of cable shall not be permitted. 

 

12.10.00 In each cable run some extra length shall be kept at suitable point to enable 

one LV/two HV straight through joints to made, should the cable develop fault 

at a later stage. Control cable termination inside equipment enclosure shall 

have sufficient lengths so that shifting of termination in terminal blocks can be 

done without requiring any splicing. 

 

12.11.00 Wherever few cables are branching out from main trunk route troughs shall be 

used. 

 

12.12.00 Cables shall be neatly arranged in the trays in such a manner so that criss-

crossing is avoided and final take off to the motor/switchgear is facilitated. 

Arrangement of cables within the trays shall be the responsibility of the 

contractor.  

 

12.13.00 The contractor shall ascertain the exact requirement of cable for a particular 

feeder by measuring at site and avoiding interference with structure, 

foundation, pipelines or any other works. Before the start of cable laying, 

cable drum schedule shall be prepared by electrical contractor and get that 

approved by site engineer to minimize/avoid straight through joints. The 

actual number of straight through joints required shall be worked out by the 

contractor. During the erection period the contractor shall furnish a monthly 

report on cable position in an approved proforma so as to keep the owner 

appraised of the position. 

 

12.14.00 The installation work shall be carried out in a neat workman like manner & 

areas of work shall be cleaned of all scraps, water, etc. after the completion of 

work in each area every day. Contractor shall replace RCC/Steel trench covers 

after the Installation work in that particular area is completed or when further 

work is not likely to be taken up for some time. 

 

12.15.00 Electrical cable trays exposed to hazardous process fluid shall be covered with 

detachable G.I. covers. The covers shall be suitable to resist wind forces. 

  

For cables laid above ground in cable racks, asbestos sheeting of 3mm 

thickness shall be provided below the bottom cable tray to protect the cables 

from fire. 

 

12.16.00 Supporting steel shall be painted before laying of cables. The painting shall be 

done with one coat of red lead paint and two coats of approved bituminous 

aluminium paint unless otherwise specified. 
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12.17.00 Separation 

 

 Sufficient spacing not less than 300mm shall be provided between different 

tiers of trays and maintained to permit adequate access for installation and 

maintenance of cables. 

 
 

At least 300mm clearance shall be provided between : 

 - HV power & LV power cables, 

 - LV power & LV control/instrumentation cables, 

 

12.19.00 Segregation 

Segregation means physical isolation to prevent fire jumping. 

 

Cables from two different services viz. supply from Station Board and Unit 

Board shall be segregated. 

 

Interplant cables of station auxiliaries and unit critical drives shall be 

segregated in such a way that not more than half of the drives are lost in case 

of single incident of fire. Power and control cables for AC drives and 

corresponding emergency AC or DC drives shall be laid in segregated routes. 

Cable routes for one set of auxiliaries of same unit shall be segregated from 

the other set. 

 

For Coal Handling Plant all the cables of one stream shall be segregated from 

the cables of the other stream and shall run on either side of the trestle. 

 

13.00.00 Cable fire sealing 

 

13.01.00 Cable/cable tray openings in walls and floors or through pipe sleeves from one 

area to another or from one elevation to another within the unit shall be 

seated by a fire proof sealing system (FPSS). The FPSS shall effectively 

prevent the spread of fire from the flaming to non-flaming side of a fire. 

 

13.02.00 Wherever the cables/cable trays pass through walls/floors, fire proof cable 

penetration seals rated for one-twenty (120) minutes shall be provided. This 

shall be by suitable block system using individual blocks with suitable 

framework or by silicon RTV foaming system. In case foaming system is 

offered, damming board, if used, shall not be considered for fire rating criteria. 

Any of the system offered shall be of proven type as per BS: 476 (Part-20) or 

equivalent standard. 

 

13.03.00 In order to prevent fire propagation through cable penetrations, after laying, 

dressing & clamping of cables, all the openings shall be properly sealed by 

using Fire Stop Mortar Seal and Fire Retardant Cable coating compound. Also 

the cable runs both before and after the fire scale shall be suitably sprayed 

with anti-fire propagation liquid. 

 

14.00.00 Cable laying in trenches 

 

14.01.00 RCC cable trenches with removable covers will be provided by the contractor. 

Cables shall be laid in 3 or 4 tires in these trenches. Concrete cable trenches 

shall be filled with sand where specified to avoid accumulation of hazardous 

gases. RCC covers of trenches in process area shall be effectively sealed to 

avoid ingress of chemicals etc. Removal of concrete covers for purposes of 
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cable laying and reinstating them in their proper positions after the cables are 

laid shall be done by the contractor at no extra cost. 

 

14.02.00 For cable trays are laid in trench in more than two tiers a space of minimum 

600 mm shall be available for maintenance. In case two or more tiers of cable 

trays are running parallel along both sides of trench walls there shall be space 

of minimum 600 mm between them. 

 

14.03.00 Cables shall be handled carefully during installation to prevent mechanical 

injury to the cables. Ends of cable leaving trenches shall be coiled and 

provided with a protective pipe or cover tilt such times the final termination to 

the equipment is completed. 

 

14.04.00 Prior to laying of cables inside both indoor and outdoor trenches, the 

contractor shall properly clean inside of those trenches. 

 

 

14.05.00 When cables are laid in multiple tiers, spacing between individual tiers shall be 

as approved by Site Engineer. Space between individual tiers shall be filled 

and compacted with soil and sand. 

  

14.06.00 As each row of cables is laid in place and before covering with sand every 

cable shall be given on insulation test in the presence of Site Engineer. Any 

cable, which proves defective, shall be replaced before the next groups of 

cables are laid. 

  

14.07.00 All wall openings/pipe sleeves shall be effectively sealed after installation of 

cables to avoid seepage of water inside building/lined trench. 

 

14.08.00 Where cables rise from trenches to motor, control station, lighting panels etc., 

they shall be taken in G.I. Pipes for mechanical protection up to a minimum of 

150mm above grade. 

 

14.09.00 Cable ends shall be carefully pulled through the conduit, to prevent damage to 

these cables. Where required, approved cable lubricant shall be used for this 

purpose. Where cable enters conduit the cable should be bent in large radius. 

Radius shall not be less than the recommended bending radius of the cables 

specified by the manufacturer. 

  

  Following guide of the pipe fill shall be used for sizing the pipe size: 

  

  a)  1 cable in pipe - 53% full 

  b)  2 cables in pipe - 51% full 

   c)  3 or more cables - 43% full 

   d)  Multiple cables - 40% full 

  

After the cables are installed and all testing is complete, conduit ends above 

grade shall be plugged with a suitable weatherproof plastic compound/’PUTTI’ 

for sealing purpose. Alternatively G.I. Lids or PVC bushes shall be employed 

for sealing purposes. The cost for the same shall be deemed to have been 

included in the installation of G.I. pipe and no separate payment shall be 

allowed. 

  

14.10.00 Where cables pass through foundation walls or other underground structures, 

the necessary ducts or openings will be provided in advance for the same. 

However, should it become necessary to cut holes in existing foundations or 
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structures, the electrical contractor shall determine their location and obtain 

approval of the Site Engineer before cutting is done. 

 

15.00.00 CABLE IDENTIFICATION 

 
15.01.00 Cable tags shall be provided on all cables at each end (just before entering the 

equipment enclosure), on both sides of a wall or floor crossing, on each 

duct/conduit entry & exit, and at every 20 meters in cable tray/trench runs. 

Cable tags shall also be provided inside the switchgear, motor control centers, 

control and relay panels etc. where a number of cables enter together through 

a gland plate. Cable tag shall be of rectangular shape for power cables and 

control cables. Cable tag shall be of 2 mm thick aluminum with number 

punched on it and securely attached to the cable by not less than two turns of 

20 SWG GI wire conforming to IS:280. Alternatively, the Contractor may also 

provide cable tags made of nylon, cable marking ties of ‘TY-CAB’ or equivalent 

type with cable number heat stamped on the cable tags. 

 

15.02.00 For laying of underground cable (applicable for Raw Water Intake Switchgear 

& Ash dyke) shall be provided with identity tags of Stain less steel securely 

fastened every 30 M of its underground length with at least one tag at each 

end before the cable enters the ground. In unpaved areas cable trenches shall 

be identified by means of markers. These posts shall be placed at location of 

changes in the direction of cables and at intervals of not more than 30 M for 

straight run and at cable joint locations with additional inscription `Cable 

Joint’. For buried cables the marker shall project 150mm above ground. 

 

 

15.03.00 Drum number of each cable from which it is taken shall be recorded against 

the cable number in the cable schedule. 

 

16.00.00 CABLE TERMINATIONS & CONNECTIONS 

 

16.01.00 The termination and connection of cables shall be done strictly in accordance 

with cable termination kit manufacturer’’ instructions, drawings and/or as 

directed by Site Engineer. Cable jointer shall be qualified to carryout 

satisfactory cable jointing/termination. Contractor shall furnish for review 

documentary evidence/experience reports of the jointers to be deployed at 

site. 

 

16.02.00 Work shall include all clamps, fittings etc. and clamping, fitting, fixing, 

plumbing, soldering, drilling, cutting, taping, preparation of cable end, 

crimping of lug, insulated sleeving over control cable lugs, heat shrinking 

(where applicable), connecting to cable terminal, shorting and grounding as 

required to complete the job to the satisfaction of the Site Engineer. 

 

16.03.00 Responsibility of proper termination shall lie on the contractor. Guarantee for 

termination shall also have to be given by the contractor. 

 

16.04.00 The equipment will be generally provided with undrilled gland plates for 

cables/conduit entry. The Contractor shall be responsible for punching of gland 

plates, painting and touching up. Holes shall not be made by gas cutting. The 

holes shall be true in shape. All cable entry points shall be sealed and made 

vermin and dust proof. Unused openings shall be effectively sealed by 2mm 

thick aluminium sheets. 
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16.05.00 Contractor shall drill holes for fixing glands wherever necessary at no extra 

cost. Gland plate shall be of non-magnetic material/aluminium sheet in case of 

single core cables. If the cable end box or terminal chamber provided on the 

equipment is found unsuitable and requires major modifications the same 

shall be carried out by the contractor at the discretion of the Engineer- in-

Charge. 

 

16.06.00 Control cable cores entering control panel/switchgear/MCC/miscellaneous 

panels shall be neatly bunched, clamped and tied with self locking type nylon 

cable ties with de interlocking facility to keep them in position. 

 

16.07.00 The panels where a larger number of cables are to be terminated and cable 

identification may be difficult, each core ferrule shall include the complete 

cable number. The ferrules shall be indelible interlocking type and shall fit 

tightly on cores. Spare cores shall have similarly ferrules with a suffix letter ‘S’ 

alongwith cable numbers and coiled up after end sealing. 

 

16.08.00 All cable terminations shall be appropriately tightened to ensure secure and 

reliable connections. 

 

16.09.00 It is the responsibility of the Contractor to terminate the cables at motor 

terminals in correct phase sequence to ensure the proper direction of rotation. 

 

16.10.00 All cables upto 1.1KV grade shall be terminated at the equipments by means 

of compression type cable glands. They shall have a screwed nipple with 

conduit electrical threads and check nut. 

 

16.11.00 All cable entries shall be through bottom only and top entry terminations are 

made only after getting approval of Site Engineer. 

 

16.12.00 Power cables, wherever colour coding is not available, shall be identified with 

red, yellow and blue PVC tapes. Where copper to aluminium connections is 

made, necessary bimetallic washers shall be used. For trip circuit identification 

additional red ferrules shall be used only in the particular cores of control 

cables at the termination points in the Switchgear/Control panels and Control 

Switches. 

  

16.13.00  In case of control cables all cores shall be identified at both ends by their 

terminal numbers by means of PVC ferrules. Wire numbers shall be as per 

schematic/ wiring/ inter-connection diagram. Contractors shall have the 

samples of PVC markers approved before starting the work. All unused spare 

cores of control cables shall be neatly bunched and ferruled with cable tag at 

both ends. Control cables shall be neatly bunched and served with PVC 

perforated tape to keep it in position at the terminal block. 

 

16.14.00  Where threaded cable gland is screwed into threaded opening of different 

size, suitable brass threaded reducing bushing shall be used provided.  

 

 

16.15.00 The cable shall be taken through glands inside the panels or any other 

electrical equipment such as motors. The individual cores shall then be 

dressed and taken along the cable ways (if provided) or shall be fixed to the 

panels with polyethylene straps. Only control cables of single strand and 

lighting cables may be directly terminated on to the terminals. 
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In case of termination of cables at the bottom of a panel over a cable trench 

having no access from the bottom, close fit hole should be drilled in the 

bottom plate for all the cables in one line, and then bottom plate should be 

split in two parts along the centre line of holes. After installation of bottom 

plate and cables it should be sealed with cold setting compound. Cables shall 

be clamped over the open armouring to connect it to earth bus. 

  

16.16.00  Cable leads shall be terminated at the equipment terminals by means of 

crimped type solder less connectors. 

  

Crimping shall be done by hand crimping/hydraulically-operated tool and 

conducting jelly shall be applied on the conductor.  

  

Insulation of the leads should be removed immediately before the crimping. 

Conductor surface shall be cleaned and shall not be left open. 

  

16.17.00  Termination and connection shall be carried out in such a manner as to avoid 

strain on the terminals. 

  

16.18.00  All cable entry points shall be properly sealed and made dust and vermin 

proof. Unusual opening, if any, shall be effectively closed. Sealing work shall 

be carried out with approved sealing compound having fire withstand 

capability for at least one-twenty (120) minutes. 

 

17.00.00 Cable accessories for H.V. Systems 

 

17.01.00 The H.V. cables terminations/joints shall be done by skilled and experienced 

jointers duly approved by the Site Engineer. 

 

17.02.00  The termination and straight through joint kits for use on high voltage system 

shall be suitable for the type of cables offered by the contractor or the type of 

cables issued by owner for installation. The materials required for termination 

and straight through joints shall be supplied in kit form. The kit shall include 

all insulating and sealing materials apart from conductor fittings and 

consumable items. An installation instruction shall be included in each kid. 

 

17.03.00 The termination kits shall be suitable for termination of the cables to an indoor 

switchgear or to a weatherproof cable box of an outdoor mounted 

transformer/motor. The termination kits shall preferably be as of the following 

types. 

  

  a. ‘PUSH ON' type for LV cables. 

  b. Heat-shrinkable sleeve type for LV & HV cables. 

  

However, termination kits for HV cables shall be of Heat Shrinkable type of 

makes with specific approval of owner. 

 

For outdoor installations, weather shields/sealing ends and any other 

accessories required shall also form part of the kit. 

  

17.04.00 The straight through jointing kits shall be suitable for underground buried 

installation with uncontrolled backfill and possibility of flooding by water. The 

jointing kit shall be one of the following types. 

     

a. ‘TAPEX' of M-seal make or equivalent for LV cables 

b. Heat-shrinkable sleeve type for LV & HV cables. 
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However, termination kits for HV cables shall be of Heat Shrinkable type of 

makes with specific approval of owner. 

 

For outdoor installations, weather shields/sealing ends and any other 

accessories required shall also form part of the kit. 

 

18.00.00 EXCAVATION AND BACK FILLING 

 

18.01.00 The contractor shall perform all excavations and backfilling as required for 

buried cable and ground connections. 

 

18.02.00 Excavation shall be performed up to the required depth. Such sheeting and 

shoring shall be done as may be necessary for protection of the work. 

 

18.03.00 The contractor shall make use of his own arrangement for pumping out any 

water that may be accumulated in the excavation. 

 

18.04.00 All excavation shall be backfilled to the original level with good consolidation. 

 

19.00.00 CLEANING UP OF WORK SITE 

 

19.01.00 The Contractor shall, from time to time, remove all rubbish resulating from 

execution of his work.No materilas shall be stored or placed on passage or 

drive ways. 

 

19.02.00 Upon completion of work, the contractor shall remove all rubbish, tools, 

scaffoldings, temporary structures and surplus materials etc. to leave the 

premises clean and fit for use. 

 

20.00.00 QUALITY ASSURANCE PROGRAMME 

 

20.01.00 Contractor shall furnish detailed Quality Assurance Programme and Quality 

Plans for all materials and accessories to be supplied and installed under the 

scope of the specification as per General Technical Conditions of technical 

specification. The Quality Plans shall include all tests/ checks as per relevant 

National/International Standards and the requirements of this specification 

including tests listed in this section. 

 

21.00.00 TESTS 

 

21.01.01 Type tests on Cable Trays support system 

 
A)  Test 1A:  

 On main support channel type-C2 for cantilever arms fixed 

on one side only. A 3.5 metre length of main support channel 

shall be fixed vertically at each end to a rigid structure as per 

appropriate fixing arrangement. Eight (8) nos. 750 mm cantilever 

arms shall be fixed to the main channel and each arm shall be 

loaded over the outboard 600 mm with a uniform working load of 

100 kg. Subsequently a point load of 100 kg shall be applied on 

arm 2. A uniform proof load on all the arms equal to twice the 

working load shall be then be applied. Deflections shall be 

measured at the following load intervals and other necessary 

points: 

i) Working load 
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 ii) Working load + point load 

 iii) Off load 

 iv) Proof load + point load 

 v) Off load 

 The deflection measured at working loads shall not exceed 16 mm. 

The permanent deflection after removing the combination of 

working load and point load shall not exceed 10 mm at the arm tips 

and 6 mm on the channel. No collapse of the structure shall occur 

with a combination of proof load and point load applied. 

 

B) Test 1B:  

 Test 1A shall be repeated with Eight Cantilever arms uniformly loaded 

and with the same point load on arm 2 

 

Test 2:   On Main support channel type -C2 for cantilever arms 

fixed on both sides 

a)Test 2A:  A 3.5 m length of main support channel C2 for cantilever 

arms fixing on both sides shall be fixed at each end to rigid 

structure as per appropriate fixing arrangement. Six (6), 

750 mm cantilever arms shall be attached to each sides and 

each arm uniformly loaded to a working load of 100 kg over 

the out board 600 mm. A point load of 100 kg shall than be 

applied to arm 2, followed by a uniform proof load of twice 

the working load on all the arms; deflection shall be 

measured at the following load intervals and other 

necessary points. 

  i) Working load 

 ii) Working load + Point load 

 iii) Off load 

 iv) Proof load + Point load 

 v) Off load 

The deflection measured at working loads shall not exceed 

16mm. The permanent deflection after removing the 

combination of working load and point load shall not exceed 

10 mm at the arm tips and 6 mm on the channel. No collapse 

of the structure shall occur with a combination of proof load 

and point load applied 

b) Test 2B: The test 2 A shall be repeated with the assembly but with an 

asymmetrical load on the C2 column and point load applied to 

arm 8. The 100 kg and 200 kg uniformly distributed loads 

shall be applied to the upper three arms on one side and the 

lower three arms on the opposite side.  

Test 3: Tests on Channel Fixed on Beam/Floor 

A length of main support channel section shall be fixed to steel structure/floor 

and have loads applied as detailed below and other important points not 

mentioned herein. 

 

a) Test 3A :  A length of steel structure shall be rigidly supported. It 

should be fitted on a metre length of channel section using 

beam clamps welded/bolted. A point load of 1200 kg shall 

be applied to the centre point via two brackets. No 

distortion or pulling of the components shall take place. 
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b) Test 3B: With the components assembled as in Test 3A, two 

perpendicular point loads of 600 kg shall be simultaneously 

applied at positions 150 mm either side of the centre line, 

no distortion or pulling of the components shall take place. 

c) Test 3C: With the components assembled as in Test 3A, a 

perpendicular point load shall be applied at a point 150 mm 

on one side of the centre line. 

The load shall be gradually increased to the maximum 

value that can be applied without causing distortion or 

pulling of the components. This value shall be recorded. 

Test 4 Channel nut slip characteristics (what ever applicable) 

 

Tests 4A1, 4A2, 4A3:  

A length of channel C1 section 200 mm long shall have fitted bracket with the 

two bolts fixing. 

 

With loads applied at the appropriate position nut slip shall be determined with 

bolt torque of 30 NM, 50 NM and 65 NM No fewer than three measurements 

shall be made or each torque setting. 

 

A minimum loading of 720 kg shall be obtained before nut slip with bolt torque 

of 65 NM. 

 

 Tests 4B1, 4B2, 4B3: 

 

The length of channel C1 section 200 mm long shall have fitted bracket with 

the one bolt fixing. With loads applied at the appropriate position, nut slip 

shall be determined with bolt torques of 30 NM, 50 NM and 65 NM. No fewer 

than three measurements shall be made for each torque setting. 

A minimum loading of 350 kg shall be obtained before nut slip with a bolt 

torque of 65 NM 

 

 Test 5 Weld Integrity Test 

After deflection test as per test 1A, 1B, 2, 3 & 4 weld integrity shall be 

checked by magnetic particle inspection to detect sub-surface cracks 

developed, if any. 

 

 Cable termination kit and straight through joints should have been tested as 

per IS: 13573 for 3.3kV and 11kV class. 

 
Fire proof Cable Penetration system should have been tested for the following 

tests: 

a) Accelerated Ageing test 

b) Water absorption test 

c) Fire rating test 

d) Hose Stream test 

e) Vibration test followed by fire rating test 

 

21.02.00 Routine/ Acceptance Tests 

 
Following routine/acceptance tests shall be carried out on all the equipments, 

devices & materials supplied: 

 

22.00.00 Galvanizing Tests 
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The quality of galvanizing shall be inspected visually and shall be 

smooth, continuous, and free from flux stains. 

i) Uniformity of coating – The coating of any article shall 

withstand four 1 minute dips in standard copper sulphate 

solution without the formation of an adherent red spot of 

metallic copper upon the basic metal. 

ii) The quality of cadmium/zinc plating on items with screw 

threads shall be inspected visually and shall be free from 

visible defects such as unplanted areas, blisters and modules. 

iii) In addition, the plating thickness shall be determined 

microscopically/chemically or electronically. 

23.00.00 Welding 

 
The quality of welding shall be visually inspected, particular attention being 

paid to the following points. 

1) The welded joints shall be continuous along its length on both sides 

and of uniform width and thickness. It should be free from blow holes. 

2). The weld metal shall be properly fused with the parent metal without 

undercutting. 

3) The outside surface of the weld shall be clean. All slag shall have been 

removed. All welding shall be regularly checked for cracking using 

magnetic particle inspection or their equivalent technique. 

1. Physical and dimensional checks for all items. 

2. All conduits/pipes, etc. shall be routine/acceptance tested as per 

relevant standards. 

3. All acceptance and routine tests on cable glands as for BS: 6121. 

Additionally Proof torque test shall be carried out as acceptance on 

each body group of cable glands. 

4. Deflection test cable trays. 

5. All acceptance and routine tests on Junction boxes. 

6. Following tests shall also be carried out on each type of equipments, 

devices and materials/items supplied: 

i) Physical and Dimensional checks 

ii) Check/measurement of thickness for Nickel chrome plating for 

cable glands and tinning for cable lugs. 

iii) Check chemical composition of brass parts for cable glands. 

iv) Hardness check on gaskets. 

v) Test for uniformity of galvanization. 
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24.00.00 Cable trays / supports and accessories 

 
1) Check for proper galvanizing/painting and identification number of the 

cable trays/supports and accessories. 

2) Check for continuity of cable trays over the entire route. 

3) Check that all sharp corners, burrs, and waste materials have been 

removed from the trays supports. 

4) Check for earth continuity and earth connection of cable trays. 
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CUSTOMER  : PROJECT

TITLE NUMBER  :

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION 
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE

SHEET 1 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

1.0 ASSEMBLY 1.WORKMANSHIP MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -

2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.

3.CORRECTNESS MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE

2.0 PAINTING 1.SHADE MA VISUAL SAMPLE MANUFR'S BHEL SPEC. LOG BOOK 2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT COL.7
STANDARD

3.0 TESTS 1.ROUTINE MA -DO- 100% IS-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL 
SPEC.

2.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3

 & RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE

SPECIFICATION : 

2
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CUSTOMER  : PROJECT

               QUALITY PLAN TITLE NUMBER  : 
BIDDER/       :  QUALITY PLAN SPECIFICATION : 

VENDOR      NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III

SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

3.NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPN. 2 1 -
DETAILS DATA SHEET DATA SHEET REPORT

NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.  THE
 SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

SPECIFICATION :

2
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 1 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11
1.0 RAW MATERIAL & BOUGHT OUT

CONTROL

1.1 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3 - -
SECTION, EYEBOLTS CONDITION BLINKS,

CRACKS,
WAVINESS
ETC

2.DIMENSIONS MA MEASUREMENT SAMPLE MANFR'S MANFR'S -DO- 3 - -
DRG./SPEC DRG./SPEC

3.PROOF LOAD MA MECH. TEST -DO- -DO- -DO- INSPEC. 3 - 2
TEST (EYE REPORT
BOLT)

1.2 HARDWARES 1.SURFACE MA VISUAL 100% FREE  FROM -DO- 3 - -
CONDITION CRACKS, UN-

EVENNESS 
ETC.

2.PROPERTY MA VISUAL SAMPLES MANFR'S RELEVENT SUPPLIERS 3 - 2 PROPERTY CLASS 
CLASS DRG./SPEC IS/SPEC. TC & LOG MARKING SHALL BE

BOOK CHECKED BY THE
VENDOR

1.3 CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3 - 2
CONDITION CRACKS, 

BLOW HOLES
ETC.

2.CHEM. & MA CHEM & MECH 1/HEAT NO. MANFR'S RELEVENT SUPPLIER'S 3 - 2 HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC IS/ TC VERIFIED

3.DIMENSIONS MA MEASUREMENT 100% MANUFR'S MANUFR'S LOG BOOK 3 - 2
DRG. DRG.

1.4 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% MANFR'S MANFR'S LOG BOOK 3 - 2
SHELF LIFE & CONTINUOUS DRG./SPEC DRG./SPEC
TYPE

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 2 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.5 SHAFT 1. SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE

DEFECTS MAINTAINED

2. CHEM. & MA CHEM. & 1/HEAT NO. MFG. DRG. RELEVANT SUPPLIER'S 3 - 2
PHYSICAL PHYSICAL OR HEAT SPEC. IS TC
PROPERTIES TESTS TREATMENT

BATCH NO

3. DIMENSIONS MA MEASUREMENT 100% -DO- MANUFR'S LOG BOOK 3 - 2
DRG.

4.INTERNAL CR UT -DO- ASTM-A388 MANUFR'S -DO- 3 2 1 FOR DIA OF 55 MM & 
FLAWS SPEC. ABOVE

BHEL SPEC.

1.6 SPACE HEATERS, CONNEC- 1. MAKE & MA VISUAL -DO- MANUFR'S MANUFR'S -DO- 3 - 2
TORS, TERMINAL BLOCKS, RATING DRG.  SPEC. DRG.  SPEC.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S

2. PHYSICAL MA -DO- -DO- - NO PHYS. DAMAGE, -DO- 3 - 2
COND. NO ELECTRICAL

DISCONTINUITY

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2
(WHEREVER DRG./  SPEC. DRG. / SPEC.
APPLICABLE)

4.PERFORMANCE/ MA TEST 100% -DO- -DO- INSP. 3 - 2
CALIBRATION REPORT

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 3 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.7 OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL INSPT. 3 - 2
MATERIALS LIKE SLEEVES, COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.

2. OTHER
CHARACTERISTICS MA TEST SAMPLE MANUF'S MANUF'S LOG BOOK 3 - 2

SPEC. SPEC. AND OR
SUPPLIER'S 

TC

1.8 SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK 3 - -
(PUNCHED) COND. DEFECTS

(FREE FROM 
BURS)

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2 FOR MV MOTOR INSULA-
INCLUDING BURS DRG.  . DRG.  TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN

THE BURS HEIGHT
3. ACCEPTANCE MA ELECT. & MECH -DO- MANUF'S RELEVANT SUPPLIER'S 3 - 2
TESTS TESTS SPEC./ IS TC

RELEVANT
IS

1.9 CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3* - 2*

FINISH VISUAL 
DEFECTS

2.ELECT. PROP, & MA ELECT. & SAMPLES RELEVANT IS/ RELEVANT IS/ SUPPLIERS 3 - 2
MECH. PROP MECH.TEST BS OR BS OR TC & 

OTHER OTHER VENDOR'S
STANDARDS STANDARDS INSPN.

REPORTS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

* MOTOR MANUFACTURER TO 
CONDUCT VISUAL CHECK FOR 
SURFACE FINISH ON RANDOM 
BASIS (10% SAMPLE) AT HIS 
WORKS AND MAINTAIN 
RECORD FOR VERIFICATION 
BY BHEL/CUSTOMER.
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 4 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.DIMENSIONS MA MEASUREMENT -DO- -DO- -DO- Log  Book 3 - 2

1.10 BEARINGS 1.MAKE & TYPE MA VISUAL 100%
MANFR'S DRG./ 
APPROVED 
DATASHEET

MANFR'S DRG./ 
APPROVED 
DATASHEET

-DO- 3 - 2

2.DIMENSIONS MA MEASUREMENT SAMPLE BHEL DATA BHEL DATA -DO- 3 - 2
SHEET SHEET BEARING

MANUF'S
CATALOGUES

3.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - 2
FINISH VISUAL 

DEFECTS

1.11 SLIP RING 1.SURFACE MA VISUAL 100% - -DO- -DO- 3 - -
(WHEREVER APPLICABLE) COND.

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

3.TEMP.WITH- MA ELECT.TEST -DO- MANUF'S MANUF'S -DO- 3 - 2

STAND CAPACITY
SPEC./ BHEL 
SPEC.

SPEC./ BHEL SPEC.

4.HV/IR MA -DO- 100% -DO- -DO- -DO- 3 - 2

1.12 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% MANUF'S MANUF'S -DO- 3 - -
GASKET DRG/SPECS DRG./ SPECS.

2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
COND. VISUAL 

DEFECTS

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :  
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                   

SHEET 5 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.0 IN PROCESS

2.1 STATOR FRAME WELDING 1.WORKMANSHIP MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 3/2 2 -
(IN CASE OF FABRICATED & CLEANNESS
STATOR )

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

2.2 MACHINING 1.FINISH MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 2 - -

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

3.SHAFT SURFACE MA PT -DO- RELEVENT MANUFR'S -DO- 2 - 1
FLOWS SPEC./ SPEC./

ASTM-E165 BHEL SPEC./

2.3 PAINTING 1.SURFACE MA VISUAL 100% MANFR'S BHEL LOG BOOK 2 - -
PREPARATION SPEC/BHEL SPEC.

SPEC./ SAME AS
RELEVANT COL.7
STAND

2.PAINT THICKNESS    MA MEASUREMENT SAMPLE -DO- -DO- -DO- 2 - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)

3.SHADE MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

4.ADHESION MA CROSS -DO- -DO- -DO- Log  Book 2 - -
CUTTING &
TAPE TEST

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 6 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.4 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S Log  Book 2 - -
SPEC. SPEC.

2.COMPRESSION MA MEASUREMENT 100% -DO- -DO- Log  Book 2 - -
& TIGHTENING

3.CORE LOSS & MA ELECT.TEST -DO- -DO- -DO- Log  Book 2 1* 1
HOTSPOT

2.5 WINDING 1.COMPLETENESS CR VISUAL 100% MANUFR'S MANUFR'S Log  Book 2 - -
SPEC./BHEL SPEC./BHEL 
SPEC. SPEC. 

2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -

3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log  Book 2 - 1

4.RESISTANCE CR -DO- -DO- -DO- -DO- Log  Book 2 - 1

5.INTERTURN CR -DO- -DO- -DO- -DO- Log  Book 2 - -
INSULATION

6.SURGE WITH CR -DO- -DO- -DO- -DO- Log  Book 2 - 1 FOR MV MOTOR
STAND AND
TAN. DELTA
TEST

2.6 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING -DO- -DO- Log  Book 2 - -

2.TEMP. MA PROCESS CONTINUOUS -DO- -DO- Log  Book 2 - -
PRESSURE CHECK
VACCUM

3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log  Book 2 - 1 THREE DIPS TO BE 
GIVEN

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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(FOR MOTORS OF 2MW AND 
ABOVE)
 * ON 10% RANDOM SAMPLE
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 7 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

4.DURATION MA -DO- -DO- -DO- -DO- Log  Book 2 - 1

2.7 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% -DO- -DO- Log  Book 2 - -
ASSEMBLY & CLEANLINESS

2.8 BRAZING/COMPRESSION 1.COMPLETENESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -
JOINT

2.SOUNDNESS CR MALLET TEST -DO- -DO- -DO- Log  Book 2 1
& UT

3.HV MA ELECT. TEST -DO- -DO- -DO- Log  Book 2 1

2.9 COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE -DO- MFG SPEC./ MFG. DWG. Log  Book 2 1 VERIFICATION FOR MV
ASSEMBLY UNBALANCE ISO 1940 MOTOR ONLY

2.SOUNDNESS CR ELECT. -DO- MFG. SPEC. MFG. SPEC. Log  Book 2 1
OF DIE (GROWLER
CASTING TEST)

2.10 ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- -DO- -DO- Log  Book 2 - -

2.WORKMANSHIP MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

3.AXIAL PLAY MA MEAS. -DO- -DO- -DO- Log  Book 2 - 1

4.DIMENSIONS MA -DO- -DO- MFG.DRG./ MFG. DRG/ Log  Book 2 - -
MFG SPEC. RELEVANT IS

5.CORRECTNESS, MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/
COLOUR CODE

6. RTD, BTD & SPACE MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 1
HEATER MOUNTING. RELEVANT IS RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 8 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.0 TESTS 1.TYPE TESTS MA ELECT.TEST 1/TYPE/SIZE IS-325/ IS-325/ TEST 2 1* 1 * NOTE - 1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.

2.ROUTINE MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.

3.VIBRATION & MA -DO- 100% IS-12075 & IS-12075 & -DO- 2 1$ 1 $ NOTE - 2
NOISE LEVEL IS-12065 IS-12065

4.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPC. 2 1 -
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &

RELEVANT IS

5.DEGREE OF MA ELECT. & 1/TYPE/ RELEVANT IS BHEL SPEC. TC 2 - 1
PROTECTION MECH. TEST SIZE AND DATA

SHEET
6. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE OF RTD 
& BTD

7. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE, IR OF 
SPACE HEATER

8. NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPC. 2 1$ 1 $ NOTE - 2
DETAILS DATA SHEET DATA SHEET REPORT

9.EXPLOSION MA EXPLOSION 1/TYPE IS-3682 IS-3682 TC 2 - 1
FLAME PROOF FLAME PROOF IS-8239 IS-8239
NESS (IF TEST IS-8240 IS-8240
SPECIFIED)

10. PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 2 1$ 1 SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY

$ NOTE - 2

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 9 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

NOTES:

1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.

3 IN CASE TEST CERTIFICATES  FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE, 
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION, AGENCY (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
 

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

 

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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TITLE 

ANENEXURE – I 
 

LV MOTORS 
DATA SHEET-A 

SPECIFICATION NO.  
 
VOLUME                      
 
SECTION                     
 
REV   NO.   00                DATE       11.07.2018 
 
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 Degree Of Protection (Indoor/Outdoor)   : IP55 
 
5.0 Type of Cooling                                           : Refer clause 1.20 of  Customer 

 Motor Specification. 
  
6.0 Details of supply system 
 
 a) Rated voltage (with variation)  : 415V  10% 
 b) Rated frequency (with variation) : 50 Hz (Variation: +3% TO –5%) 
 c) Combined voltage & freq. variation : 10%  
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 90kW & Above                    : 50 kA for 1 sec 

(Breaker controlled) 
 

o Below 90kW (MCCB             :           50 KA for 01 sec. 
Contactor controlled) 

 f) LV System grounding   : Solidly 
 
7.0 Class of insulation    : Refer clause 1.16 of Customer Motor 
        Specification                                                                                     
8.0 Minimum voltage for starting   : Refer clause 1.14.5.3 & 4 of Customer  

 (As percentage of rated voltage)   Motor Specification    
 
9.0 Power cables data    : Shall be given during Detailed engg. 
 
10.0 Earth Conductor Size & Material  : Shall be given during Detailed engg. 
 
11.0 Space heater supply    : 240 V, 1Φ , 50 Hz  
 
12.0 Rating up to which Single phase motor : Acceptable upto 0.20  kW 
 
13.0 Tests                           : Refer clause 1.44.02 of Customer Motor 
        Specification          

            14.0      Energy efficient/ Flame proof motor             :          As per Customer spec. requirement 
 

 
 
 Also detail Customer spec. for Motors to be referred as enclosed with the specification.  
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TITLE 

 

 

MOTOR 

 

DATA SHEET - C 
 

 

SPECIFICATION NO.  

                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE 29/08/2005 

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 

 

 

MOTOR 

 

DATA SHEET - C 
 

 

SPECIFICATION NO.  

                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE 29/08/2005 

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  

 

376



LOAD TITLE 
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LOCATION 
BOARD 

NO. 

CABLE 

B
L

O
C

K
 C

A
B

L
E

 

D
R

G
. 

N
o

. CONTROL 
CODE 

REMARKS LOAD No. NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE 
CODE 

NOs 

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

 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)/ 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. 434 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 3x800MW PATRATU STPP NAME  DATA FILLED UP ON  
SYSTEM  CONDENSATE POLISHING UNIT SIGN.  DATA ENTERED ON  
DEPTT. / SECTION MAUX SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  

 

ANNEXURE-II 
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 CABLE NO. FROM TO PURPOSE
CABLE SCOPE ( BHEL 

PEM/VENDOR)
REMARKS CABLE SIZE PATH CABLE NO

ANNEXURE III
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1x660MW PANKII  STAGE I 
AIR CONDITIONING SYSTEM 

TECHNICAL SPECIFICATION  
(C&I PORTION) 

 

SPECIFICATION No: PE‐TS‐426‐553‐A001 

SECTION :  I 

SUB‐SECTION :  C‐4 

REV. 00   

 

 

 

 

 
 

     
 
 
 
 
 

SECTION: I 
 

SUB‐SECTION: C‐4 
TECHNICAL SPECIFICATION (C&I PORTION) 
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1. SPECIFIC TECHNICAL REQUIREMENTS 

 

 

SECTION-D 

2. INSTRUMENT, JB & VALVE SPECIFICATION 

3. INSTRUMENTATION CHECKLIST 

4. LCP SPECIFICATION & QUALITY PLAN 

5. INSTRUMENT STUB DETAILS 

6. DRIVE CONTROL PHILOSOPHY 

7. APPLICABLE CABLE TYPES 
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1X660MW PANKI TPS EXTN. 

 
 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

AC SYSTEM 
 

 
 

 
 
 

 

 
Specific Technical Requirements (C&I): 
 
1.0 The Contractor shall provide complete Instrumentation for control, 

monitoring and operation of entire Air Conditioning system along with 
product integrated microprocessor panel for the chiller unit. 
 

2.0 AC system shall be operated from DCS (DCS in BHEL scope) through 
operator work stations located in CCR.  

 
3.0 Bidder to provide configuration diagram of the chiller showing its 

interface with DCS. Critical signals like start/stop from DCS to the chiller 
panel, ON/OFF/TRIP feedbacks and other analog signals etc. shall be 
hardwired to DCS. Further, the signals shall be communicated to DCS 
through redundant soft link over TCP/IP. Bidder to furnish signal 
exchange list between DCS and chiller system in BHEL format during 
detailed engineering. Optical fiber cable, if applicable, for chiller system 
shall be in bidder’s scope of supply. Further details shall be decided 
during detailed engineering. 

 
4.0 The requirements given are to be read in conjunction with detailed 

Technical specification enclosed. 
 

5.0 The scope of C&I cables and their erection and commissioning shall be 
referred in Electrical scope sheet defined in Electrical specification. 

 
6.0 Optical fiber cable required between chiller and DCS, if applicable, shall 

be in BHEL scope. However, accessories like FO to Ethernet converters, 
fibre patch chord, connectors, LIU etc. at chiller end shall be in bidder’s 
scope of supply. 

 
7.0 Bidder to include all the instruments required for the package along with 

fittings, accessories and valve manifolds. 
 

8.0  All transmitters shall be smart type and shall have 4-20mA DC signal 
with superimposed digital communication (HART). Each Temperature 
element shall be complemented with temperature transmitters, 
compensating cable, JB/rack & other erection hardware. 

 
9.0  The solenoid operated valves/Dampers/Gates shall have limit switches 

for open/close feedback. Operating coil voltage of solenoid valve shall 
be 24 V DC. 
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1X660MW PANKI TPS EXTN. 

 
 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

AC SYSTEM 
 

 
 

 
 
 

 

10.0  All pneumatic operated regulating control valves (if any) shall be 
envisaged with smart positioner. 
 

11.0 All the root valves shall be in bidder’s scope. Double root valve shall be 
provided for all pressure tapings where the pressure exceeds 40kg/cm2. 

 
12.0 The junction boxes for termination of instruments /actuator limit 

switches/solenoid valve limit switches etc. are in bidder’s scope. Bidder 
to provide all erection hardware including junction boxes, local panel, 
canopies, structural steel as required. 

 
 

13.0 240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) shall be 
provided by BHEL at a single point, further distribution to various 
instruments/equipments of AC system 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. 
 

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

15.0  All the fire dampers offered by the bidders shall have the necessary 
provisions to accept the fire signals so as the damper gets closed in 
the event of fire. 

 
16.0 Electrical Actuators shall be with integral starter. 

 
17.0 Power supply derived for Transmitters, contact interrogation, 

interposing relay and solenoid shall generally be ungrounded 24V DC 
only. In all cases redundancy in power modules shall be considered. 

 
18.0  Bidder to note that all the transmitters/instruments supplied by Bidder 

shall be rack mounted. The racks shall be preassembled and provided 
by Bidder. Also no instruments / analyzers & JBs/Racks should be 
protruding on the walkway. 

 
19.0 Each valve/instrument shall be fitted with a stainless steel or aluminum 

nameplate indicating the valve/instrument service and reference 
number. 

 
20.0 Integral to equipment which are not indicated in the tender drawings, 

but are required for control, monitoring and operation of the 
equipment/plant system for which no P&IDs are enclosed, all the 
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SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

AC SYSTEM 
 

 
 

 
 
 

 

instruments shall be provided to meet the actual system requirements and 
meeting redundancy and other requirements under technical specifications 
subject to Employer’s approval. 
 
21.0 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. 
 

22.0 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. 

 
23.0  Single Input DIN rail mounting type temperature transmitters (mounted 

in JBs) shall be provided by the Contractor for all temperature 
elements under Contractor’s scope. 

 
24.0  Process connection & piping including LIE / LIR, 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, as stipulated elsewhere in the specification. 

 
25.0 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. 

 
26.0 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. 

 
27.0  The design of the control systems and related equipment’s 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 is avoided /minimized. 

 
28.0 All panels, desks, cabinets shall be provided with a continuous bare 

copper ground bus. The ground bus shall be bolted to the panel 
structure on bottom on both sides. The bolts shall face inside of 
panels. The system ground shall be isolated from the panel ground 
with suitable isolators. All internal component grounds or common shall 
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SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

AC SYSTEM 
 

 
 

 
 
 

 

be connected to the system ground, which shall be fabricated of 
copper flat (size 25mm x 6mm min., length as applicable). 

 
29.0  Bidder to perform tests of C&I items/instruments/systems as per 

quality plans/type test attached in the specification. 
 

30.0  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. 

 
31.0  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. 

 
32.0  The make/model of various instruments/items/systems shall be 

subject to approval of owner/purchaser during detailed engineering 
stage. No commercial implication in this regard shall be acceptable. In 
case of any conflict 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. 

 
33.0  Interface of MCC, field instruments, Solenoid valve/actuators etc. with 

DDCMIS based control system shall be as per Drive Control 
Philosophy enclosed in Section-D. 

 
34.0  Local representative of C&I related BOI supplier shall be available as 

below: 
 

 
a. Bidder’s presence is required for minimum 03 Man days (Excluding travel 
time) at BHEL-EDN Office during FAT of DDCMIS for certifying correctness & 
completeness of implementation of Control logic. Intimation to attend FAT shall 
be informed 02 days in advance. All the expenses like boarding, lodging and 
travel, Air fare etc. shall be in bidder’s scope. 
b. Bidder’s representative (process/ C&I owner) shall be present at BHEL-PEM 
Office for minimum 03 man-days, for preparation of Control scheme and 
operation and control philosophy of AC system. All the expenses like boarding, 
lodging and travel, Air fare etc. shall be in bidder’s scope. 
c. Bidder’s presence is required for minimum 09 Man days (in three visits, 
excluding travel time) at site in which each visit shall be of minimum 03 Man days 
during commissioning of DDCMIS for assistance related to process correctness. 

386



 
 
 

 
1X660MW PANKI TPS EXTN. 

 
 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

AC SYSTEM 
 

 
 

 
 
 

 

All the expenses like boarding, lodging and travel, Air fare etc. shall be in bidder’s 
scope. 
 
35.0 For codes & standards refer detailed specification. 
 
36.0 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 
commercial and time implication. The 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 commercial and delivery implication. 

 
37.0  Drawings/Documents and data to be furnished after award of the 

contract shall be in line with MDL furnished elsewhere in the 
specification. 

 
 
Notes: 
1. The above given scope is indicative & minimum. Any item/ equipment not 
indicated above however required for the completeness of the system is to be 
supplied by bidder without any technical, commercial and delivery implication to 
BHEL. 
2. Documents of C&I System shall be submitted to end user/owner for approval 
during detail engineering. Changes, if any, shall be accommodated by the bidder 
without any price/time implication. 
3. In case of any discrepancy in Section-C and Section-D of the specification, 
Section-C shall prevail. 
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Instrumentation & Control Works 

Vol. V: PART A 
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1 x 660 MW - Panki Thermal Power Station  

 
Bidding Doc. No. : 14A14-SPC-G-0001  

 
 
 

 

 

 Wherever redundant transmitters, temperature elements are being 
provided for sequence, alarm and protection circuits, 
transmitters/temperature elements separate for each applications are not 
required to be provided. 
 

(g) Redundancy requirements 
 

i Triple Redundancy 
         Triple Sensing device shall be provided for following applications:- 

a. For Binary and analog inputs required for protection of
boiler , turbine and major auxiliaries of main plant whose non-
availability may result in 50% loss of unit availability and loss of 
generation.   

b. Binary and  analog inputs, which are, required for protection of more 
than one equipment as well as protection signals for important
auxiliaries and HT Drives of main plant (fed  by  a  supply feeder 
of  ratings  3.3  kV  onwards)/MDBP/TDBFP  etc.,    

c. Separate triple sensors for Instruments required for auto starting of 
HT driven pumps or HT driven pump tripping due to very low level 
of water & discharge pressure very low.  

d. For binary and analog inputs which are also required for protection in 
addition to CLCS. The same shall include but not limited to the
critical measurement used for following CLCS :- 
Furnace draft, main steam and reheat steam temperatures, feed-
water flow, throttle pressure, turbine first stage pressure, separator
level, LPH and HPH level, deaerator level, hotwell level, CEP 
minimum recirculation, BFP minimum recirculation etc. 

e. For lube oil protection of all the HT drives, 2 out of 3 logics and 
necessary pressure transmitters for lube oil pressure shall be
provided by bidder accordingly. However for bearing / winding
temperature of HT motor, refer Electrical subsections, Vol. IV. 

f. Left and right side shall be treated as individual path / individual 
parameter, and each side/path shall have own triple redundancy
accordingly.  

 
ii Dual Redundancy    
            Dual Sensing device shall be provided for following applications: 

a.  For binary and analog inputs required for all other closed loop 
control system (CLCS), protection and interlock conditions purpose 
of other equipments. 

b.   For Instruments required for auto starting of LT driven pumps or LT
driven pump tripping due to very low level of water/discharge
pressure very low. 

c. Dual redundant position transmitters shall be provided for Steam
Admission Valves i.e. (Emergency Stop & Control Valves, Reheat
Stop Valves & Control valves), Extraction steam QCNRV, CRH NRV. 

d. For instruments required for Heat rate measurements & PADO
calculations.  

 
iii.    For binary and analog inputs used for alarm and monitoring only, 

single sensor criteria shall be applicable. 
 

(h) Flue Gas Analysers and CEMS instruments including O2, SOx, NOx, CO, 
CO2, Mercury Analyser, dust emission monitoring systems, Opacity 
analyser, flue gas flow meter etc. for process, chimney and ESP, and 
Ambient Air Quality Monitoring Stations (AAQMS). For Quantities, refer to 
Appendix-I to Part-A (Cl. No. 2.3), Vol. V, “List of Flue Gas Analysers & 
List of CEMS Analysers – G1 & G2 and Other Instruments – I-7” and part-
B ch-2. 
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DCPL Volume V 
Instrumentation & Control Works 

Part B/Ch 2: Field & 
Measuring Instruments

Sheet | 1 of 56

 
1 x 660 MW - Panki Thermal Power Station  

 
Bidding Doc. No. :  14A14-SPC-G-0001 

CHAPTER-2: FIELD AND MEASURING INSTRUMENTS 

2.00.00 MEASURING INSTRUMENTS (PRIMARY AND SECONDARY) 
 
2.00.01 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. Refer 
Sub-section/chapter 1, Vol. V, Basic Design Criteria. Further, all instruments shall 
be of proven reliability, accuracy, and repeatability requiring a minimum of 
maintenance and shall comply with the acceptable international standards and 
shall be subject to Owner's approval. 

 

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

 
2.00.03 All transmitters, sensors, and switches, Gauges for parameters like pressure, 

temperature, level, flow etc. as required for the safe and efficient operation and 
maintenance as well as for operator and management information (including all 
computation) of equipment in the system under the scope of specification shall be 
provided on as required basis with in quoted lump sum price. The Bidder shall 
furnish all Instrumentation / Control equipment & accessories under this 
specification as per technical specification, ranges, makes & model as approved by 
the Owner during detailed engineering. 

 
2.00.04 The  necessary  root  valves,  impulse  piping,  drain  cocks,  gauge-zeroing  

cocks, valve manifolds 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 in 
flexible/rigid conduits, independently to suitably located common junction boxes. 
The proposal shall include the necessary cables, flexible conduits, junction boxes 
and accessories for the above purpose. Double root valves shall be provided for all 
pressure tapping where the pressure exceeds 40 Kg./sq.cm. 

 
2.00.05 For corrosive applications, all instruments applications, they shall be provided with 

wetted parts made of Monel/ Hastelloy C or any other material (if proven ness 
experience of the proposed material for such applications is established by bidder). 

 
 All instruments shall be provided with durable epoxy coating for housings and all 

exposed surfaces of the instruments. 
   
2.00.06 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.  The enclosures of all 
electronic instruments shall conform to IP-65 unless otherwise specified (Explosion 
proof for NEC article 500, class 1/2, Division 1 area & Flame proof area) and an 
anti corrosive paint shall be applied to the field mounted enclosures / instruments.  
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In general, double cable entry shall be provided, wherever available, unused cable 
entry shall be provided with blind metal plug. All the field instruments shall also be 
provided with SS tag nameplate. Counter and mating flange (SS316 material), 
fastener, gaskets, Nuts, bolts etc. shall also be included wherever required with the 
field instruments. 

 
2.00.07 In general, front draw out type instruments with plug-in facility at the rear for 

connecting cables for power supply and signal shall be provided unless otherwise 
specified like for Explosion proof area, Flame proof area and high vibration prone 
area. Separate plugs & socket connection shall be provided for connecting power 
supply cables and signal cables. 

 
The plug & sockets shall be polarized to prevent wrong connections and have 
facility for secure coupling in plug-in position to prevent loose connections. 

 
Signal and Electrical connection shall be screwed connection with double 
compression type Nickel-plated brass/SS316 cable glands (Material as decided by 
owner) for Explosion proof area, Flame proof area and high vibration prone area. 

 
2.00.08 The quantity of secondary instruments etc. to be provided by Bidder  shall be 

adequate to meet the requirements of Technical Specifications. Any other 
additional quantity of secondary instruments envisaged by Bidder as per system 
and process requirements shall also be supplied without any cost implication.   

 
2.01.00 SPECIFICATION FOR ELECTRONIC TRANSMITTERS 

2.01.01 SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF. 
PRESSURE AND DP BASED FLOW, LEVEL MEASUREMENTS 

Sl. 
No. 

Features Essential/Minimum Requirements

1 Type of Transmitter Microprocessor based 2 wire type, Hart 
protocol compatible 

2 Accuracy ± 0.1% of calibrated span (minimum) 
(upto turn down ratio of 10:1).

3 Output signal range 4-20 mA DC (Analog) along with 
superimposed digital signal (based  on 
HART protocol) 

4 Turn down ratio 10:1 for vacuum/very low pressure 
applications. 
 
5:1 for very high pressure application. 
 
30:1 for other applications. 

5 Stability ± 0.1% of calibrated span for six months 
for Ranges up to and including 70Kg/cm2. 

± 0.25% of calibrated span for six 
months for Ranges more than 70Kg/cm2.

6 Zero and span drift +/- 0.015% per deg.C at max span. 
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+/- 0.011% per deg.C at min. span. 
7 Load impedance 500 ohm (min.) 
8 Housing Weather proof as per IP-65 with durable 

corrosion resistant coating. 
9 Over Pressure 150% of max. Operating pressure. 

10 Connection (Electrical) Plug and socket type 
11 Process connection 1/2 inch NPT (F) 
12 Span and Zero Continuous, tamper proof, 

Remote as well as adjustability 
manual from instrument with zero 
suppression and elevation facility 

13 Material Die cast Aluminum with epoxy 
coating/SS316 for body. 
SS316 for Diaphragm.  

14 Accessories -Diaphragm seal, pulsation dampeners, 
syphon etc. as required by service and 
operating condition. 
- LCD/TFT digital integral Indicators with 
scale of Engg. Units. 
-2 valve SS316 manifold for absolute & 
Gauge pressure transmitters, 3-valve 
SS316 manifold for vacuum pressure 
transmitters & where DP transmitters are 
being used for pressure   measurement   
and   5 valve   SS316 manifold   for 
DP/Level/Flow applicable. 
Transmitters should not be mounted 
directly on the manifold; Manifold shall be 
non integral type only.  
 
- Snubbers/Pulsation dampners shall be 
used where the process media is unstable 
for measurement such as the discharge of 
a  pump. 
-For hazardous area, explosions proof 
enclosure as described in NEC article 
500. 

15 Diagnostics Self Indicating feature 
16 Power supply 24V DC ± 10%. 
17 Adjustment/calibration  

From hand held 
calibrator/centralized OWS 
based system 
n/maintenance (as 
applicable). 
 

From hand held calibrator/centralized 
OWS based system  
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Notes 
 

For primary air/ secondary air/flue gas applications, DP type transmitters shall be 
provided for pressure measurement. 

 

LVDT type is not acceptable. 
 

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. 

2.02.0 0 Specification for Pressure Gauge, D.P Gauge, Temperature Gauge and  
  Level Gauge 
   

s. no. Features Essential minimum requirements 

Pr. Gauge/DP 
Gauge/Draught 
gauges  

Temperature 
gauge 

Level Gauge 

1 Sensing Element 
and Material 

Bourdon for high 
pressure, 
Diaphragm/ 
Bellow for Low 
pr. Of SS 316 

Mercury in 
Steel/Bimetallic 
type for below 
450°C and inert 
gas actuated for 
above  450°C of 
SS bulb and 
capillary 

Tempered * 
toughened 
Borosilicate gauge 
glass steel 
armoured reflex 
or transparent 
type. 

2 Body Material Die Cast 
Aluminum with 
stoved enamel 
black finish 
/SS316 

Die Cast 
Aluminum with 
stoved enamel 
black finish 
/SS316 

Forged  carbon 
steel/SS 304 

3 Dial Size 150 mm with 
toughened 
shatter proof  
glass 

150 mm with 
toughened 
shatter proof  
glass 

Tubular covering 
entire range 

4 End Connection ½ inch NPT (M) ¾” NPT (M) Process 
connection as per 
ASME PTC and 
drain/vent 15 NB 

5 Accuracy +/- 1% span +/- 1% span +/- 2% 

6 Scale Linear, 270° arc 
graduated in 
metric units 

Linear, 270° arc 
graduated in °C 

Linear vertical 

7 Range Selection Cover 125% of 
max. of scale 

Cover 125% of 
max. of scale 

Cover 125% of 
max. of scale 
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8 Over range test Test pr. For the assembly shall be 1.5 to the max. 
Design pr. At 38°C 

9 Housing Weather and dust 
proof as per IP-
65 

Weather and dust 
proof as per IP-65 

CS/304 SS leak 
proof. 

10 Zero/span 
Adjustment 

Provided Provided - 

11 Identification Engraved with service legend or laminated phenolic 
name plate 

12 Accessories Blow out Disc, 
siphon, snubber, 
pulsation 
dampener, 
chemical seal (if 
required by 
process) gauge 
isolation valve 

SS316 
Thermowell 

Gasket for all 
KEL-F shield for 
transparent type 
vent and drain 
valves of steel/SS 
as per CS/ alloy 
process 
requirement. 

13 Material of 
Bourdon/ 
movement 

SS 316 SS 316  

 
   
Notes –  *Bicolour type level gauges will be provided for applications involving steam and 
  water except for condensate and feed water services.  

 
Length of gauge glass shall not be more than 1400 mm. If the vessel is higher, 
multiple gauge glasses with 50 mm overlapping shall be provided.  
 
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 inert liquid suitable for the application.  

 
2.03.00 GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER 

 
Guided wave radar type level transmitters shall be provided for level 
measurements of the vessel under vacuum or low pressure applications as 
specified in Part-A. 
Type Guided wave Radar 
Principle TDR (Time domain reflectrometry) 
Probe Type & Material Coaxial, SS316/316L.  If required, probe 

shall be suitable for overfill prevention. 
Connection type and material Flanged and SS316/316L. 
Signal o/p 4-20mA with HART signal suitable for overfill 

prevention. 
Display Integral 
Power supply 24 VDC 

395



DCPL Volume V 
Instrumentation & Control Works 

Part B/Ch 2: Field & 
Measuring Instruments

Sheet | 6 of 56

 
1 x 660 MW - Panki Thermal Power Station  

 
Bidding Doc. No. :  14A14-SPC-G-0001 

Accuracy 5mm 
Electromagnetic compatibility Shall meet EN 61326-1 (1997) and 

AmdtA1, class A equipment/EN 
50081-2 & EN 5008 1-2 & EN 50082-2 

Housing material Die cast Aluminum/SS316. 
Vent & Drain Plug material SS 316 
Local Display  LCD digital type, configured in engg. Units.  
Accessories Integral cable between sensor and transmitter 

unit with connectors on both side, gasket and 
cable gland, digital panel meter, name plate 
and metal tag. All material of accessories will 
be SS 316. 

Mounting External cage mounting 
The  transmitters  shall  be  provided  with  IP-65  protection  class  with  
durable  corrosion resistant coating. 
The transmitters shall be able to provide digital signals super imposed on 4-
20 mA signal as per HART protocol. 

 
2.04.00 Ultrasonic Type level Transmitter 
 

Sl.No. Features Essential/Minimum requirement

1. Type of Transmitter 
  

Non contact Microprocessor based 2 wire 
type, HART protocol compatible Ultrasonic 
transmitter. Also refer note-3. 

2. Output signal 4-20mA DC (Analog) along with 
superimposed digital signal (based on 
HART protocol) 

3. Sensor Accuracy +/- 0.5% of calibrated span. 

4. Sensor Repeatability 3mm or better 

5. Power supply 24 V DC +/-10% 

6. Temperature compensation To be provided within transducer 

7. Configuration  
8. Housing Weather proof as per IP-65 with 

durable corrosion resistant coating. 

9. Adjustment/Calibration/ 
maintenance 

From hand held calibrators/ centralized 
OWS HART based system (as applicable) 

10. Zero and Span adjustment Continuous, tamper proof, remote as well 
as manual adjustability from instrument. 
It shall be possible to calibrate the 
instrument  without any  level in the 
tank/sump etc. 
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11. Sensor Material Corrosion resistant material to suit 
individual application requirement. 

12. False signal tolerance Transmitter shall be capable of ignoring 
false echoes from internal tank/sumps 
obstructions such as pipes, heating coils 
or agitator blades. Also transmitter shall 
have adjustable damping circuitry 

13. Range Range of transmitter shall be capable of 
covering the complete level span of tank 
taking care of blocking distance, 
frequency attenuation  due to surface, 
obstructions, vapors etc. 

14. Display LCD display with integral keypad to be 
provided. 

15. Diagnostics Loss of echo alarm etc. 

16. Load Impedance 500 ohms minimum. 

17. Electrical Connection Plug and socket. 

18. Accessories • All weather canopy for protection 
from direct sunlight and direct rain. 

• All mounting hardware and 
accessories required for erection and 
commissioning mounting fittings 
materials shall be SS 316. 

For hazardous area, explosion proof 
enclosure as described in NEC article 500. 

Note:- 
 

 
1) Bidder can also provide Radar type transmitter in place of ultrasonic 

transmitters subject to approval by Owner during detailed Engineer.   
 

 2) The  frequency  used  for  Ultrasonic  /sonic  measurements  shall  be 
suitable  for envisaged applications and this shall be supported by the 
standard product catalogue of the instrument manufacture. 

 3) Four wire type transmitters can also be provided subject to Owner’s 
approval during detailed engineering stage. However, in such cases 
isolated 4-20mA DC (analog) output shall be provided. Power 
supply required for such transmitters shall be 24V DC for main plant 
and CW system applications. Power supply can be 240V AC (UPS) / 
24V DC for other application. 
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 4) Additional separate local display unit with large Alphanumeric back
light LCD/LED & to be provided for the applications which will be decided
by owner during detailed engineering. 
Separate Sensor unit & electronics unit with LCD display to be provided
for the applications, which will be decided during detailed engineering by
owner. 

 
2.05.00 HART Hand Held calibrator 
 

Hand held calibrator shall be provided for adjustment/calibration/maintenance of 
the HART compatible transmitters. The hand held calibrator shall be suitable for all 
types of transmitters supplied in the package. If one type of hand held type 
calibrator is not suitable for communicating with all types of transmitters then 
separate hand held calibrator will be provided.  
 
HART hand held calibrator shall be provided with following minimum accessories 
per set:- 

 
i. Soft carrying case with adjustable shoulder straps & lead compartments. 
ii. HART lead set. 
iii. Rechargeable batteries. 
iv. Battery charger. 
v. Power adaptor. 
vi. Universal plug kit for power adaptor. 
vii. Load resistor. 
viii. Interfacing cables of each type as per requirements. 
ix. Protective boot. 
x. Standard banana jack. 
xi. Operation manual & software CD. 
 
The quantity of HART hand held calibrator to be provided by Bidder is listed in 
Appendix- I to Vol.V, Table IV, Part A of Technical Specifications. 
 

2.06.00 Temperature Elements and accessories 
   
2.06.01 Thermocouples 

S.No. Features Essential/Minimum 
Requirements 

1. Type of Thermocouple 16 AWG wire of Chromel-
Alumel (Type K) or 24 AWG 
wire Pt-Rhodium Pt (Type 
S/R) depending on operating 
temperature Range 
(ungrounded type). 

2. No. of element Duplex 
3. Housing/Head IP-65/Die cast Aluminum. 

Head of TE to be provided 
with sufficient space and 
arrangement to head 

HART Hand Held calibrator
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Location    :  Field (Direct Mounting) 
 
2.17.00 AC PLANT AND COMPRESSOR RELATED SPECIAL INSTRUMENTS 

 
2.17.01 (HUMIDITY SENSOR) 
 

Sensor  : Capacitance type 
 

Accuracy : +/-3% R.H 
Range  : 0-100% R.H 
Output  : 4-20 ma 
Time constant : 2 mins. 

 
Output from the sensor is to be connected to respective control system. Bidder 
can also provide combined instrument for measurement of humidity and 
temperature subject to Owner’s approval during detailed   engineering. In all 
such cases, 4-20 ma outputs, each for temperature and humidity measurements 
are to be provided. 
 

2.17.02 TEMPERATURE/ HUMIDITY INDICATOR 
 
Sensor :    RTD for (Pt 100) for temperature 

 

:   Capacitance Type for Humidity (specs for humidity and 
temperature shall be as mentioned above) 

 

Display :    Combined enclosure with two three digit seven segments  
LED display with decimal point after two digits. LED height 
shall be 4 inches, clearly legible from a distance of at least 
10 meters. 

 

Range : 0-60 Deg C for temperature. 
:    0-95.0 % for Relative Humidity.  

Accuracy :    Better than +/_0.5 % for Temperature 
:   Better than +/_2.5 % for Relative Humidity 

 

Mounting :    Table Top/ wall mounting. 
 
Power supply  :    240 V AC, 50 Hz. 

 
Output  :    4-20 mA signal each for temperature. 

 

Qty.               :       15 nos. each of temperature & Humidity indicators    
(combined indicators for Humidity and temperature is also 
applicable). 

 

One Set of output signal is to be connected to respective control system. Apart 
from displaying the temperature/humidity values on indicator. 

 
2.17.03 DEW POINT METER 

 
Type    : 2 Wire Loop Powered Dew point  
Transmitter  
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Overall Range   :  -60°C to +20°C Dew point  
Accuracy    : ± 2°C Dew point  
Material   :  SS316 (wetted parts) 
Features    : a) AUTOMATIC CALIBRATION 

(b) Can be Configured for Linear 4-20mA 
signal in °C & °F Dewpoint, ppm(v), 
ppb(v), g/m3  

(c) Temperature Compensation  
(d) Failure Diagnostics  
(e) Long Term Stability  
(f) Fast Response  
(g) IP 66 / NEMA4X Protection  
(h) Supplied with Calibration Certificate 

Traceable to National & International 
Humidity Standards  

(i) Sensor protection with sintered filter 
(j) Local LCD Display for Dew Point 

 
2.18.00 Limit switches 

 
For offsite plant application Limit switches shall be gold plated with high 
conductivity and non corrosive type. Contact rating shall be sufficient to meet the 
requirement of DDCMIS subject to a minimum of 60 V, 6 VA rating. Protection 
class shall be IP 65. Contact shall be either 1 no, DPDT or 2 nos. SPDT minimum.  
 
For main plant application, limit switches are to be provided as per bidder 
standard and proven practice. 
 
All limit switch shall be conform to IEC-60947-5-1. 
 

2.19.00 MATERIAL HANDLING SYSTEM RELATED SPECIAL INSTRUMENTS 
 
2.19.01 PULL CORD SWITCH 

 
Type    : Addressable Type  
Body    : Cast Iron 
Contact rating   : Continuous 10 Amp, Breaking 2   
     Amp. (240 V AC) 
No. of contact   : 2 NO + 2 NC 
Reset facility   : Manual Reset 
Type of enclosure  : Die Cast Aluminum 
Degree of protection  : Flame proof/Explosion proof for NEC  

class 2, Division 1 area  
Local trip indication  : Required 
 
Accessories   : 1. Canopy over lever of pull Cord switch. 

2. Linking of switches through a single 
cable for each section. 
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UPS 
 

2.16.08 FLOAT & BOARD TYPE LEVEL GAUGE  
   
Type of Instrument  : Mechanical Type (Float Operated) 
 
Service/ Application   : As per service requirement 
 
Measuring Range  : As per requirement 
 
Material Specification  
 
a)  Float Material   :  SS316 having 2 nos. Guide wires 
b)  Float Wire Pulley   : Shall comprise of 2 nos. Cast Aluminum Pulley 
     hosing Assembly with SS 304 pulley and 
     pulley  shaft. Steel ball bearings shall be 
     provided in pulley housing  for easier float
     movement. Float wire material shall be 
     SS316L. Between 2 pulleys, 1” NB G.I. short
     pipe.      
     
c)  Guide wire Assembly : CS chamber with spring and  adjuster having 
     1” Class 150 ANSI RF MS flange. Guide wire 
     rope shall be SS316L.  
 
 
d)  Counter Weight    : MS counter – weight with Aluminum Pointer 
     and Brass assembly Pull Chain.  
 
e)  Scale details        :  Aluminum/SS316 scale Graduated in  
     mm with 1% accuracy of full scale range with 
     arrow. 
 
Nozzle Details   : For float wire pulley assembly, one tapping 
     and for guide wire assembly two tapping at 
     the top of the tank; Size 1” NB (Top Mounting 
     Type). 
 
Process Connection  :  Flanged as per ANSI B 16.5 to suit 1” NB  

  nozzle  
 

(Nozzle length - 150 mm for float wire, 100 mm 
for guide wire)  

  
Accessories (to be supplied with the instrument) 
 
a)  Counter flange   : All mating Flanges, Nozzle  
b) Mounting Accessories  :  All mounting accessories  
c)  Tag Plate   : To be provided (material SS316)  
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 Applicable Standard        :  ASME PTC 19.3 TW - 2010 
 
 Type/Construction          :  Machined from Bar Stock 
 
 Material    : 316 SS/F11/F22/F91 
 
 Connection 
 
            - Pipe      :  M33 x 2 
              - Test Instrument    :  To suit test instruments    
 Accessories                 :  Plug with SS chain 
 
 IBR Certification   : For high pressure service,   

      Steam Temp., Fuel oil temp.  
      measurement as per  IBR rules and  
      regulations 

       Bidder shall provide calculation  
       for thermowell as per ASME – PTC- 

      19.3 TW - 2010. 
 

Test wells shall be provided on main steam, reheat steam, extraction steam, feed 
water,  condensate, spray water lines and other piping as required to meet ASME 
test requirements. 

 
2.07.00 TEMPERATURE TRANSMITTER 

Following types of 2-wire temperature transmitter (directly powered from 4-20mA 
input cards of DDCMIS/PLC) shall be provided. The temperature transmitter shall 
be fully compatible with thermocouples and RTDs being provided by the bidder as 
well as Owner. Temperature compensation of the thermocouples shall be performed 
in the temperature transmitter itself. 

 

  a. Single Input Head mounted Temperature Transmitter 
 

These shall be suitable for mounting in the head of temperature element itself. The 
protection class of head of thermo well along with its plug-in connector shall be 
min. IP65. 

 

  b. Single Input DIN-rail mounted Temperature Transmitter 
 

These shall be suitable for mounting on DIN-rails in JBs. The specifications of the 
JBs shall be same as indicated in Subsection INST CABLE with additional DIN-rails 
and IP 65 Protection class. This temperature transmitter shall be the ones which are 
especially designed for DIN-rail mounting with IP 20 protection class. These 
shall have terminals for input/output provided on front side when mounted on 
DIN-rail. 
Head mounted temperature transmitter with clamps to make it suitable for DIN-rail 
mounting shall not be acceptable under this category. 

 

  c. Dual-input Temperature Transmitter with Indicator: 
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These shall be suitable for mounting on pipes/ support. Indicator shall be 
provided with these transmitters. These transmitters shall have bump less change 
over facility to second sensor in case first sensor fails .This change-over is to be 
alarmed. Protection class shall be IP65 minimum. 

 

The exact applications for which this type of transmitter is to be provided shall be 
finalized by owner during detailed engineering. 

 

d. Common requirements for each of the above type of temperature transmitters. 
 

Output                    : 2-wire (power supply from input card of Control 
System) with 4-20mA output with superimposed HART 
protocol signal. 

 

Input                       : Same transmitter shall be capable to handle Pt-100 
RTD, Thermocouples –K&R types (input type to be 
selectable at site through HART terminal) 

 

Isolation  : Min. 500 V AC  
 

EMC compatibility : as per EN 61326 
 

Operating ambient : 0 to 85 deg C (without indicator) 
temperature  0 to 70 deg C (with indicator) 

 
Power supply : Compatible with input module of   

 Control System 
 

Accessories : Mounting arrangements including  
 Clamps etc. 

   
Composite Accuracy :      (a) For head mounted and DIN-rail mounted 

type Refer note-2  
  RTD         =<0.4% of 0-250 deg C span 

 T/C-K type   =<0.4% of 0-600 deg C span 
 

 T/C-R type   =<0.4% of 0-1000 deg C span 
 
            
       (b) For dual-input type: 
   RTD         =<0.25% of  0-250 deg C span 
 
   T/C-K type   =<0.2% of  0-600 deg C span 
 
 

e. Field bus compatible temperature transmitters  
Temperature transmitters of this category shall be field mounting type & 

shall be capable of withstanding operating ambient temperature upto 85 deg 
C. These modules shall be connected to DDCMIS through field bus such as 
Profibus, Foundation Field bus etc directly from the transmitter.  Maximum 
Number of inputs per such temperature transmitter shall be eight. These 
shall be mounted in cabinets in non-AC areas. 

 

Maximum
Number of inputs per such temperature transmitter shall be eight. 

403



DCPL Volume V 
Instrumentation & Control Works 

Part B/Ch 2: Field & 
Measuring Instruments

Sheet | 15 of 56

 
1 x 660 MW - Panki Thermal Power Station  

 
Bidding Doc. No. :  14A14-SPC-G-0001 

As an alternate, these signals from temperature transmitters can be 
connected to DDCMIS through standard remote I/O modules of the DCS, 
in which case, the temperature transmitter signals will be acquired 
through 4-20mA input modules in the remote I/O cabinet for connecting 
to DDCMIS through remote I/O bus. 

 

Notes (Common for a to e above):- 

1. In case of failure (open or burn-out) of RTD/thermocouple, temp. 
Transmitter shall provide low temperature output. 

 

2.    Composite Accuracy is to be calculated as summation of all applicable   
accuracies of temp transmitter, for converting sensor input to output in 4-
20 mA (e.g., basic accuracy, digital accuracy, D/A accuracy, etc.) and 
temperature effect on these accuracies at ambient temperature of 50 deg 
C, based on the figure/ formula given in the standard product catalogue 
for span as specified above for various types of Temperature Elements 
specified. All such accuracy/ temp effect figures in catalogue shall be first 
converted to deg C, and then percentage of this converted accuracy in 
specified span shall be calculated to compare with the specified 
composite accuracy figures. 

 
2.08.00 IMPACT HEAD TYPE FLOW ELEMENT 

The impact head type element shall be tubular insert type with four impact ports 
facing upstream direction, located precisely for determination of average flow 
velocity and shall be of SS 316 L. 

 

Accuracy shall be 1.0% of actual value or better. Repeatability shall be + 0.1% 
of actual value or better. 

 

The elements shall be supplied complete with mounting hardware; end support 
plugs and SS316 valve manifold (1/2" NPT connection) for instrument 
connections. All pertinent data including Owner's instrument tag no. for the flow 
element shall be punched on a stainless steel plate and affixed to the element. 

 

Flushing arrangement shall be provided. 
 

Dual path transit time clamp-on Ultrasonic Flow meter may also be used for 
measurement of CW flow. 

2.09.00 FLUE GAS ANALYSER 
 

The following flue Gas analyzers are envisaged:- 
 

i)  Flue Gas analyzers for control and monitoring – quantities as indicated in 
Vol. V, Appendix I, Sr. no. G1, Part A. 
ii) Flue Gas Dust Emission analyzer for each ESP (at each Path) – quantities as 
indicated in Vol. V, Appendix I, Sr. no. G1, Part A. 
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Interface Units, Surge suppressors, Opto isolators, Interface Converters, Fibre 
Optic Card Cage, Fibre Optic Line Driver, Repeater / Modem (for Optical Fibre 
Cables), cable glands, grommets, lugs, termination kits etc. on as required 
basis. 

 
9.07.02 Cables, which terminate in cabinets of draw out sections shall have sufficient 

cable coiled in the bottom of the cabinet to permit full withdrawal of draw out 
sections without disconnecting the cables. When prefabricated cables with 
factory connectors on both ends are longer than required, the excess cable shall 
be coiled in the bottom of one or both termination cabinets. 

 
9.07.05 The Bidder shall be responsible for proper grounding of all equipment under 

this package. Further, proper termination of cable shields shall be verified and 
the grounding of the same shall be coordinated so as to achieve grounding of all 
instrumentation cable shields at same potential.  This shall be completed prior to 
system tests. 

 
9.07.06 The Bidder shall take full care while laying / installing cables as recommended 

by cable manufacturers regarding pulling tensions and cable bends. Cables 
damaged in any way during installation shall be replaced at the expense of the 
Bidder. 

 
9.08.00 Field Mounted Local Junction Boxes  

 
Type  of   : Flame proof/weather proof IP-65 
Enclosure     /Explosion Proof as per area classification. 
     Design as per NEC-370 Article 18, 19 & 20. 
No. of Ways   : 12/24/36/48/64/72/96/128 with 20% spares  

terminals.  
Material  : 4 mm min. thick FRP (Fiberglass Reinforced  

Polyester) with protective Coating 
 
3 mm min. thickness Die cast aluminum for 

 Flame proof/Explosion proof area.  
Cable entry    : Bottom or Side 
Cable glands    : Double compression type – Nickel plated  
     Brass/SS316 with PVC hoods. 
Mounting    : Indoor/Outdoor 
No. of terminals   : As required with standardization with 20%  

spare of each size & type. 
Terminals   : Phoenix/Wago (screw less rail mounted cage 
     clamp type spring loaded suitable for  
     conductor size up to 2.5 sq. mm)  
Grounding    :  Two terminals for body and shield ground  
Door     :  Hinged, lockable type.  
Accessories : Suitable mounting clamps and other  

accessories shall be in scope of bidder. 
The brackets, bolts, nuts, screws, glands, lugs 
required for erection shall be of SS304, 
included in bidder scope of supply. High 
voltage & insulation resistance test shall also 
be conducted.  
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M6 Ni plated Brass earthing stud shall be 
provided (external 2 nos. internal 1 no.) 
Gasket (Normal)- Neoprene/Polyurethene 
thickness 6.0 mm. Silicon for high Temp. 
area. 

 Colour    : To be decided during detailed engineering &  
                                                                   subject to owner’s approval. 
 
9.09.00 Conduits 
 

Conduits shall be generally used for interconnecting cables from field instruments 
to local JB's. All rigid conduits, couplings and elbows shall be hot dipped 
galvanised rigid mild steel in accordance with IS:9537 Part-I (1980) and Part-II 
(1981). The conduit interior and exterior surfaces shall have continuous zinc 
coating with an overcoat of transparent enamel lacker or zinc chromate. Flexible 
conduit shall be heat resistant lead coated galvanised steel with, water leak, fire 
and rust proof protected for the areas of Mills, Drum, Main steam, RH steam Air 
Heaters and Furnace, BFPDT's. 

 
And for remaining application, water leak, fire and rust proof flexible GI conduits 
shall be provided. The temperature rating of flexible conduit shall be suitable for 
actual application. 
 
The Bidder shall install conduits according to the general routing as approved by 
owner and shall coordinate conduit locations with other works. 
 
All grounding bushings within all enclosures shall be wired together and 
connected internally to the enclosure grounding lug or grounding bus with 8 AWG 
bare copper conductors. Conduit runs to individually mounted equipment shall be 
grounded to the Owner’s cable tray grounding conductor with 12 AWG bare 
copper conductor. All grounding bushing, clamps, and connectors shall be subject 
to approval of the owner.  

 
All rigid conduit fittings shall conform to the requirements of IS: 2667, 1976. 
Galvanised steel fittings shall be used with steel conduits. All flexible conduit 
fittings shall be liquid tight, galvanised steel. The end fittings shall be compatible 
with flexible conduit supplied. 

 
All individually mounted equipment and devices shall be connected to the 
supply conduit, using not more than one meter  of flexible conduit adjacent to 
the equipment or device. Flexible conduit shall be installed in all conduit runs, 
which are supported by both building steel and structures subject to vibration 
or thermal expansion. This shall include locations where conduit supported by 
building steel enters or becomes supported by the turbine generator foundation 
and where conduit supported by building steel or foundation becomes 
supported by steam generator framing. 
 
Special areas, such as control rooms in which external noise is to be 
minimized, shall have flexible conduit in conduit runs where the runs cross from 
the  main Building framing to the control room framing. 
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GENERAL* 

* PROJECT 1 x 6600 MW PANKI Thermal Power Project 
 
  

OFFER REFERENCE   

* TAG NO. SERVICE   

* DUTY  ON / OFF                           INCHING   

* LINE SIZE (inlet/outlet): MATERIAL   

* VALVE TYPE 
 GLOBE         GATE         REG. GLOBE   
 BUTTERFLY        

 

* OPENING / CLOSING TIME   

* WORKING PRESSURE   

AMBIENT CONDITION 
SHALL BE SUITABLE FOR CONTINUOUS OPERATION UNDER AN 
AMBIENT TEMP. OF -20 to70  DEG C AND RELATIVE HUMIDITY OF 
0-95% 

 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY  

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY  

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY  

CONSTRUCTION 
AND SIZING 

CONSTRUCTION 
TOTALLY ENCLOSED, WEATHER PROOF,DUST TIGHT SUITABLE 
FOR OUTDOOR USE WITHOUT CANOPY, NEMA6/IP:68 

 

MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL  

BEARINGS DOUBLE SHIELDED, GREASE LUBRICATED ANTI-FRICTION.  

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

METAL (NOT FIBRE GEARS).  SELF-LOCKING TO PREVENT DRIFT 
UNDER TORQUE SWITCH SPRING PRESSURE WHEN MOTOR IS 
DE-ENERGIZED. 

 

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST DESIGNED 
DIFFERENTIAL PRESSURE AT 90% OF RATED VOLTAGE.  FOR 
ISOLATING SERVICE THREE SUCCESSIVE OPEN-CLOSE 
OPERATIONS OR 15 MINS. WHICHEVER IS HIGHER. FOR 
REGULATING SERVICE - 150 STARTS/HR MINIMUM OR 
REQUIRED CYCLES WHICHEVER IS HIGHER.. 

 

HANDWHEEL 

* REQUIRED  YES   NO  

* ORIENTATION  TOP MOUNTED  SIDE MOUNTED  

*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.  

ELECTRIC         
ACTUATOR 
 
 
 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY  

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) 

BIDDER TO SPECIFY  

@ MOTOR TYPE 
SQUIRREL CAGE INDUCTION MOTOR, STARTING CURRENT 
LIMITED TO SIX TIMES THE RATED CURRENT-INCLUSIVE OF I.S. 
TOLERANCE 

 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

 ENCLOSED (BIDDER TO CONFIRM) 
A:  DRG. NO. 3-V-MISC-24227 R00 
B: DRG. NO. 3-V-MISC-24550 R00 
C:  DRG. NO. 3-V-MISC-24283 R00 
D:  DRG. NO. 4-V-MISC-90271 R11 
E:  For Thyristor based Integral starter, Bidder/Vendor to furnish 
wiring diagram 

 
 
 
 
 

COLOUR SHADE  RAL 7032    

PAINT TYPE (## Refer Notes)  ENAMEL                EPOXY          …….  

SHAFT RPM BIDDER TO SPECIFY  

OLR SET VALUE BIDDER TO SPECIFY  

@ STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY  

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY  

@ PWR SUPP TO MTR / STARTER 415V +/- 10%, 3 Phase, 3 Wire 50HZ +/-5%  

@ CONTROL VOLTAGE REQUIREMENT 
TO BE DERIVED FROM THE POWER SUPPLY TO THE STARTER  
 230 V  110 V 
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@ ENCLOSURE CLASS OF MOTOR  IP 67      FLAME PROOF       

@ INSULATION CLASS  CLASS-F TEMP. RISE LIMITED TO CLASS-B  

@ WINDING TEMP PROTECTION 
 THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
 --------------------------------------------------------- 

 

SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION 

REQUIRED  

INTEGRAL  
STARTER 

INTEGRAL STARTER  REQUIRED             NOT REQUIRED  

TYPE OF SWITCHING DEVICE  CONTACTORS(Reversing type)             THYRISTORS  

TYPE  CONVENTIONAL  SMART (NON-INTRUSIVE)  

IF SMART  
 

 a) SERIAL LINK INTERFACE  INTEGRAL                           FIELD MOUNTED 

 b) SERIAL LINK PROTOCOL 
 FOUNDATION FIELD-BUS  PROFI-BUS  
 DEVICE NET             ………… 

 

 c) SERIAL LINK MEDIA  
 TWISTED PAIR Cu-CBL     CO-AXIAL Cu-CBL 
 OFC 

 

 d) HAND HELD PROGRAMMER  REQUIRED     NOT REQUIRED  

    e) TYPE OF HAND HELD     
PROGRAMMER 

 BLUETOOTH        INFRARED    ..............  

 f) MASTER STATION  REQUIRED     NOT REQUIRED  

 g) MASTER STN INTRFACE WITH DCS  MODBUS     TCP/IP  

     h) DETAILS OF SPECIAL CABLE  ENCLOSED     NOT REQUIRED  

STEP DOWN CONT.  TRANSFORMER  REQUIRED             

OPEN-STOP-CLOSE PB(running open/close 
LED) THREE POSITION SELECTOR 
SWITCH 

 REQUIRED              NOT REQUIRED  

INDICATING LAMPS REQUIRED              NOT REQUIRED  

LOCAL-OFF- REMOTE S/S(THREE 
POSITION SELECTOR SWITCH) 

REQUIRED              NOT REQUIRED  

STATUS CONTACTS FOR MONITORING  REQUIRED              NOT REQUIRED  

INTEGRAL STARTER DISTURBED SIGNAL 
REQUIRED (MOTOR THERMOSTAT TRIPO/L RELAY OPERATED, 
CONT. /POWER SUPPLY FAILED, S/S IN LOCAL/OFF MODE, 
TORQUE SWITCH OPEN/CLOSE CUT OFF/STOP PB OPTD.)  

 

INTERPOSING 
RELAY/OPTO 
COUPLER 
(Applicable for 
integral Starter) 

TYPE OF ISOLATING DEVICE 
INTERPOSING RELAY     OPTO COUPLER 
 EITHER 

 

QUANTITY  2 NOs.              3 NOs.  

DRIVING VOLTAGE  20.5 – 24V DC  _____________V DC  

DRIVING CURRENT  125mA  MAX  _____________mA  MAX  

LOAD RESISTANCE 
 > 192 ohms - <25 k  ohms   
 > _______ohms - < __________ohms   

 

TORQUE 
SWITCH 
(Not Applicable 
for Smart 
Actuator) 
($$ Refer 
Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN / CLOSE 1 No.    2Nos.     /     1 No.    2Nos   

CONTACT TYPE 
2 NO  +  2 
 
 NC 

 

RATING 5A 250V AC AND 0.5A 220V DC  

CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE  

ACCURACY +3% OF SET VALUE  

LIMIT SWITCH 
(Not Applicable 
for Smart 
Actuator) ($$ 
Refer Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN : INT : CLOSE 2 Nos. 2 nos(adj) 
1 No. 
2Nos. 

 

CONTACT TYPE 2 NO  +  2 NC  

RATING (AC / DC) 5A 250V AC AND 0.5A 220V DC  
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POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty & other specific applications) 

REQUIRED for regulating/inching duty only.  

MFR & MODEL NO. BIDDER TO SPECIFY  

TYPE 
 ELECTRONIC (2 WIRE) R/I CONVERTER   
 ELECTRONIC (2 WIRE) contactless inductive type 

 

SUPPLY  24V DC           ………  

OUTPUT  4-20mA      

ACCURACY + 1% FS  

SPACE 
HEATER 

@SPACE HEATER REQUIRED  

@ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz  

@ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY  

@ RATING   

TERMINAL 
BOX 

ACTUATOR/MOTOR TERMINAL BOX REQUIRED  

ENCL CLASS ACTUATOR/MOTOR  T.B. @ IP 68                               @ NEMA6  

@ EARTHING TERMINAL  REQUIRED  

PLUG & SOCKET(9 PIN) 
(FOR COMMD, LS/TS FEED BACK, PoT) 

 REQUIRED  NOT REQUIRED  
 2 NOS.                    ---------------- 

 

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:-----------------------  

@ SPACE HEATER CABLE GLAND SIZE:-----------------------  

OTHER CONTROL CABLE GLANDS-1  1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)  

OTHER CONTROL CABLE GLANDS-2 
1 no suitable for 8P X 0.5 sq mm 
Additional 1 no suitable for 2P X 0.5 sq mm(inching 
duty only) 
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WEIGHT TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) 

BIDDER TO SPECIFY _________________ Kg. 

NOTES: 
1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / 

CLOSE DUTY. 
 
2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION 

STANDARD.  AS A MINIMUM, THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691 AND IS-4722 

 
3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 
 
4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED. 
 
5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM 

THE END POSITIONS. THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION 
IS NOT POSSIBLE, THE TORQUE SWITCHES SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING 
END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

 
6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% 

VARIATION IN FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE 
PERCENTAGE NOT EXCEEDING 10%. 

 
7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

 
          $$        TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE. 
 
          ##        EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS. 
  

8. IT SHOULD BE POSSIBLE TO OPERATE THE ACTUATOR LOCALLY. LOCKABLE LOCAL/REMOTE SELECTION SHALL BE PROVIDED ON THE 
ACTUATOR. 
 

9. POSITION INDICATOR SHALL BE PROVIDED FOR 0 TO 100 % TRAVEL 
 

10. WIRING SHALL BE SUITABLE VOLTAGE GRADE COPPER WIRE 1.5 SQ. MM. 
 

11. THE MOTOR SHALL BE CAPABLE OF STARTING AT 85 PERCENT OF RATED VOLTAGE AND RUNNING AT 80 PERCENT OF RATED VOLTAGE 
AT RATED TORQUE AND 85 PERCENT RATED VOLTAGE AT 33 PERCENT EXCESS RATED TORQUE FOR A PERIOD OF 5 MINUTES EACH.  

 
12. THE ACTUATORS SHALL BE DESIGNED TO BE SELF-LOCKING UPON LOSS OF POWER. MOTOR SHALL BE DESIGNED TO CLOSE IN 30 SECS. 

FROM FULL OPEN POSITION AND SHALL HAVE ADEQUATE CAPACITY TO OPEN AND CLOSE UNDER FULL UNBALANCED DESIGN 
PRESSURE. 

 
13. ALL SIX (6) LIMIT SWITCHES SHALL BE CHANGEOVER TYPE AND ADJUSTABLE BESIDES HAVING THE SNAP FACILITY. 

 
14. THE INTEGRAL STARTER WHICH SHALL HAVE SOPHISTICATED ELECTRONIC CONTROLS WITH FIELD PROGRAMMING FEATURE. IT SHALL 

BE DESIGNED FOR REMOTE CONTROL FROM DCS/RESPECTIVE CONTROL SYSTEM. REQUIRED INTERPOSING RELAYS FOR RECEIVING 
OPEN/CLOSE/STOP COMMAND FROM DCS/RESPECTIVE CONTROL SYSTEM SHALL BE PROVIDED. POTENTIAL FREE CONTACTS AND 
TRANSDUCERS SHALL BE PROVIDED TO PROVIDE STATUS INDICATION AT REMOTE DCS/RESPECTIVE CONTROL SYSTEM. 

 
15. THE REMOTE COMMAND SIGNAL (OPEN-STOP-CLOSE) FROM DCS/RESPECTIVE CONTROL SYSTEM/CONTROL PANEL SHALL BE ISOLATED 

FROM CONTROL ELECTRONICS THROUGH OPTO-ISOLATOR. 
 

16. THE FOLLOWING INDIVIDUAL STATUS ANNUNCIATION LED’S (COLOUR-GREEN) SHALL BE PROVIDED LOCALLY (INTEGRAL TO ACTUATOR) 
TO ANNUNCIATE THE FOLLOWING FOR EASY LOCAL MONITORING. 
ACTUATOR IN LOCAL MODE 
ACTUATOR IN REMOTE MODE 
ACTUATOR RUNNING IN OPEN DIRECTION 
ACTUATOR RUNNING IN CLOSE DIRECTION 
ACTUATOR IN INCHING MODE. 
ACTUATOR IN SELF-RETAINING MODE 
LIMIT SWITCH OPEN TRIP 
LIMIT SWITCH CLOSE TRIP 
CONTROL VOLTAGE AVAILABILITY 

 
 
 
 

 

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @= TO BE FILLED BY ELECTRICAL  
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

1 CHECKS FOR

VISUAL.
MODEL/TAG No

2 PROCESS CONNECTION P W V
3 ACCURACY P W V
4 REPEATABILITY P W V
5 HYSTERESIS P W V
6 EFFECT OF TEMP VARIATION 

ON ACCURACY
P W V

7 SPAN / ZERO ADJUSTMENT P W V
8 EFFECT OF SUPPLY VOLTAGE 

VARIATION
P W V

9 EFFECT OF LOADING (500 OHM 
METERS)

P W V

10 HIGH PRESSURE TEST SEE NOTE-1 
BELOW

P W V

11 BURN-IN TEST P W V
12 DEGREE OF PROTECTION P W V
13

ACCESSORIES AS APPLICABLE
SEE NOTE-1 

BELOW
V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   When material corelation are not available manufacturer's compliance to be provided.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS

SEE NOTE-1 
BELOW

ONE / TYPE

ONE / TYPE

CHECK LIST FOR TRANSMITTER

Agency **

P W V
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR
SENSOR TYPE
DIAL SIZE
MODEL NO/TAG NO
RANGE/SCALE
SWITCH CONTACT RATING & 
NOS.
END CONNECTION
CALIBRATION 
ACCURACY
REPEATABILITY
SET POINT ADJUSTMENT

3 OVER PRESSURE & LEAK TEST P W V

4 OPERATION OF PRESSURE. 
RELIEF DEVICE

ONE P W V

REVIEW OF TC FOR
MATERIALS OF SENSOR
MOVEMENT
PROCESS CONNECTION
HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 ACCESSORIES AS APPLICABLE SEE NOTE-1 
BELOW

V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
     100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   When material corelation is not available, MFR's compliance to be provided
5.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

Agency **

5 FOR LOT V V V

2 P W V

1 P W V

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

CHECK LIST FOR PRESSURE & DP GAUGE
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR
TYPE
MODEL/ TAG NO.
DAIL SIZE
RANGE/SCALE
END CONNECTION

2 DIMENSIONS, PROCESS 
CONNECTION

P W V

3 ACCURACY P W V
4 MATERIAL TC FOR

BODY ISO. 
VALVE
GAUGE GLASS

5 HYD. TEST P W V

6 ACCESSORIES AS APPLICABLE P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS / 

DRWGS

SEE NOTE-1 
BELOW

SEE NOTE-1 
BELOW

Agency **

ONE / LOT P V V

1

P W V

CHECK LIST FOR LEVEL GAUGE
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 

TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
 SEQUENCE
FACIA DETAILS

2 FUNCTIONAL TEST 100% P W V
3 IMMUNE TO STEP VARIATIONS 

IN THE POWER SUPPLY
SEE NOTE-1 
BELOW

P W V

4 DEGREE OF PROTECTION FOR 
ENCLOSURE

TYPE TEST P W V

5 I/R CHECK P W V

6 RESPONSE P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

SEE NOTE-1 
BELOW

Agency **

APPROVED SPEC./ 
DATA SHEETS 

V

CHECK LIST FOR ANNUNCIATORS

P W1 SEE NOTE-1 
BELOW
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6.09.01 An arc shaped Large Video Screen (LVS) panel shall be supplied for mounting 

large video screens in number of tiers in various Control rooms as specified at 
Vol-V Part-A of specification. An indicative typical sketch of Control Room 
Concept showing LVS & OWS is given in drawing no. 14A14-DWG-I-0011. 

 
6.09.02 The profile, dimensions and the general arrangement shall be finalized & 

approved by Owner during detailed engineering. Recommendations, if any, for 
the control room lighting in order to ensure continuous proper viewing of the LVS 
screen by the operator & shift incharge (without any fatigue) shall be  clearly 
brought out by the Bidder in his offer, along with all relevant details/basis. 

 
6.09.03 Any  other  requirement  for  proper  LVS  mounting  &  functioning  &  viewing  

shall  also  be specifically brought out by the Bidder in his offer, along with all 
relevant details. 

 
6.10.00 CONSTRUCTIONAL FEATURES OF LOCAL CONTROL PANELS, CONSOLES, 

CONTROL Desk, CUBICLES & ENCLOSURES 
 

i. All control panels, cubicles, consoles, SOV panels and enclosures provided 
anywhere for subject plant per this specification shall be of free standing 
type and shall be constructed of specified gauge of steel plates (CRCA).  
The minimum sheet thickness of panels shall be as follows unless 
otherwise specified herein. 

 
Side and top – not less than 1.6 mm 
Door – not less than 2.0 mm 
Mounting plate – 2.5 mm 
Base metal plate - 2.5 mm 
Gland plate – 3 mm 

 
ii. The panels, consoles/desks shall be reinforced as required to ensure true 

surfaces and adequate support for instruments mounted thereon.  All 
instrument cutouts, mounting studs, and support brackets shall be 
accurately located.  All welds on the exposed panel surfaces shall be 
ground smooth.  Finished panel surfaces shall be free from waves, bellies, 
or other imperfections.  Unless specified, otherwise, panel doors shall be 4 
points hinged and shall have turned back edges and additional bracing 
where required to ensure rigidity.  Door hinges shall be of the concealed 
type.  Door latches shall be of the three/four -point type to ensure tight 
closing.  Door locks shall be furnished which will allow actuation of all locks 
by a single master key.  All panels shall have removable lifting eyebolts for 
safe lifting from top during storage and installation handling. 

 
Cabinet doors shall be hinged and shall have turned back edges and 
additional braking where required ensuring rigidity. Hinges shall be of 
concealed type. Door latches shall be of three/four -point type to assure 
tight closing. Detachable lifting eyes or angles shall be furnished at the top 
of each separately shipped section and all necessary provisions shall be 
made to facilitate handling without damage. Front and rear doors shall be 
provided with locking arrangements with a master key for all cabinets. If 
width of a cabinet is equal or more than 800 mm, double doors shall be 
provided. 
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iii. All panels shall be mounted on vibration dampers, which are secured to C- 
channels mounted on the floor.  The channels shall be field welded to steel 
plates set into the concrete flooring.  The steel plates shall be located such 
as to approximate the outline of panel bases.  The exact mounting details 
shall be as approved by the owner during detailed engineering stage.  All 
panels shall be provided with adequate ventilation and packaging density 
of components shall be restricted so as to limit the temperature rise above 
ambient to 10°C under the worst conditions.  All panels shall have auto 
on/off switch for internal lighting. All the power supply circuit for control 
panels shall be provided with auto changeover circuitry.  

     
 iv. In each panel /cabinet, a 24 VDC Voltmeter digital type shall be provided 

 to check the Field Interrogation voltage.  
 
 v. Exhaust Fans with louvers & filters shall be provided on upper side to  

remove hot air in all consoles and panels. 
 

vi. Fire & Smoke detectors shall be provided inside the Control room mounted 
 system/control cabinets. 
 
vii. Feeder failure/ healthy indication shall be provided in each cabinet & 

remote indication shall be hooked up to DDCMIS/ PLC/annunciation & 
suitably grouped. 

  
viii. All the panels shall be equipped with Anti vibration pad of min. 15 mm size 

thickness. Cable gland plate thickness shall be 3 mm. C Channel height shall 
be min. 100 mm.  

 
ix. Doors shall be provided with neoprene/polyurethane gasket only. The front 

and rear doors shall be of full height . 
 
x. Protection class shall be as specified at Vol. V, Part B, chapter 1.  
 
xi. All the cable entries shall be at the bottom of electronic cubicles/control  

panels. 
 

xii. Control panels shall be provided with proper arrangement and hardware to 
terminate the inert gas required for fire protection.  

 
xiii. 25x6 mm copper ground bus to be provided for each panel/control desk. 
 
xiv. Terminal blocks shall be Rail mounted 650 V AC grade Terminal blocks 
 (Screw less cage clamp type) with markers and 20% spare wired 
 terminals of  each type. 
 
xv. For Panels/cubicles internal wiring details, Bidder to refer Vol. V, Part B, 
 Chapter 9.  

 
6.11.00 TERMINATION/Marshalling CABINETS & Interposing Relay Panel  
 

Marshalling/Termination cabinets for the control system shall be supplied for 
terminating all cables originating from the field, MCC/SWGR or any other source 
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of signal and for distributing the signals to different functional panels, MCC/SWGR 
and control cubicles. 

 
Incoming cables from the field, MCC/SWGR or any other source of signal shall be 
terminated in suitable terminal blocks in logical sequence. 

 
Prefabricated cables with plug in connectors at both ends shall be used for 
extending the signals to the functional panels.  Matching plug sockets shall be 
provided in the termination cabinets for terminating the plugs. 
 
Interposing relay panels for the system shall be supplied for mounting interposing 
relays & terminating all cables originating from the DO cards in case of solenoid 
valves, HW Annunciation windows and other required services etc. IPR panels 
shall be placed in CER and LCR.  

  
Interposing relay shall be mounted in respective SWGR/MCC/integral starter 
required for commands signals of HT/LT unidirectional drives and bidirectional 
drives, breakers, isolators, bus couplers etc from DDCMIS/DCS/PLC or any 
control system.  
 

 
Terminal blocks shall be located inside the cabinets on support wings fabricated of 
metal plates. 

 
The plug socket shall be mounted on hinged plates to provide an access to the 
rear pins of the plugs. 

 
General features of termination cabinets and accessories shall conform to the 
general design and construction specification of panels. Terminal blocks shall be 
Rail mounted 650 V AC grade Terminal blocks (Screw less cage clamp type) with 
markers and 20% spare wired terminals. 

 
  Wiring shall be 650V grade. PVC insulated FRLS stranded copper wire. 
 
6.12.00 SURFACE PREPARATION AND PAINTING 
 

All panel exterior steel surfaces shall be ground smooth, and painted as specified 
below: 
 
Suitable filler shall be applied to all pits, blemishes and voids in the surfaces.  The 
filler shall be sand blasted so that surfaces are level and flat, corners are smooth 
and even.  Exposed raw metal edges shall be ground burr free.  The entire panel 
surface shall be sand blasted to remove rust and scale and all other residue due 
to the fabrication operation.  Oil grease and salts etc. shall be removed from the 
panels by one or more solvent cleaning methods. Alternatively 7 tank process 
shall be followed. 
 

 Two spray coats of inhibitive epoxy primer – surface shall be applied to all 
exterior and interior surfaces, each coat of primer surface shall be of dry film 
thickness of 1.5 mil.  A minimum of two spray coats of final finish colour 
(Catalysed epoxy finish) shall be applied to all surfaces of dry film thickness 2.0 
mil. The final finished thickness of paint film on steel shall not be less than 65-75 
micron for sheet thickness of 2 mm and 50 microns for sheet thickness of 1.6 
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mm. As an alternative, single coat of anodic dip coat primer along with single 
textured powder coating with epoxy polyester meeting the thickness 
requirement is also acceptable. 
The Bidder shall furnish sufficient touch-up paint for one complete finish coat on 
all exterior factory applied painted surface of each item of equipment. 
 
The finish colours for exterior and interior surfaces shall conform to the following 
shades: 
 
a)  Exterior - RAL 7032/RAL 7035. 
 
b)  Interior -  Glossy white two coats/RAL 7035 with fire resistant paint 
 
One uniform colour shade as finalized by owner during detailed engineering shall 
be applicable for complete plant. 
 
Paint films, which show sags, checks, blisters teardrops, fat edges or other 
painting imperfections, shall not be acceptable and if any such defects appear, 
they shall be repaired by and at the expenses of the Bidder. 

 
6.13.00 PANEL ILLUMINATION 
 

Panels shall be provided with LED based illuminating lamps with door switch and 
six (6) point 5/15A, 240V AC universal type power sockets with switch for 
maintenance purposes.  These switches shall be with quick make and break 
mechanism. 100 % spare LED lamps shall be provided with each panel, these are 
in additional to mandatory spares.  

 
6.14.00 Panel Cooling Fans (for ventilation of the DDCMIS/ PLC / DCS & other 

cabinets) 
 

Filter Fan for electrical cabinets and enclosures to be used with 120 V or 230 V AC 
versions having very low acoustic noise and lower power consumption. The fans 
must have UL approval and should have air flow volume as per the cabinet 
requirement. Wherever required, the EMC filter fans may be used. Fans should 
have a life of 50,000 Hours at 40 Deg C. Fan Housing, cover should be of V0 
material as per UL94. Filter mat should be compliant to EU3 according to DIN 
24185 standard and have a filtering degree of 80 to 90 %. The Ambient 
temperature range °C should be -10 to +70 Deg C and Protection class should be 
IP 54. Filter Material shall be Synthetic fibre with progressive construction, 
temperature resistant to +100°C, self extinguishing, Class F1 as per DIN 53438 
standard. 

 
6.15.00 Panel Thermostat (for temperature control of the DDCMIS/PLC/DCS 

panel – to be connected to switch On/Off Fan/Heater) 
 

The panel thermostat shall be DIN Rail Mounted with an inbuilt snap action 
thermostatic bimetal sensor and shall be connected in series with the load 
without any additional supply voltage. The panel thermostat shall be available in 
setting temperature range of -20 deg C to 40 deg C or 0 to 60 deg C with 
separate modules for NO or NC contact. The electrical life at rated load AC1 shall 
be 1 Lakh switching cycles and shall work at an ambient temperature of -45 to 
+80 deg C. With AgNi contact material for switching, the contact current carrying 
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capacity shall be 10 Amp at a rated voltage of 250 V AC with a dielectric strength 
between open contacts of 500 V AC and shall have UL approval. 

 
6.16.00 FUSES & MCB 
 

All fuses shall be fast acting semiconductor types for AC supply and compatible to 
the UPS fuses.  For all DC Powered devices, similarly the fuses shall be fast acting 
compatible to DCDB fuse provisions. All the AC power supplies shall be provided 
with the protection of Fast acting semi conductor fuses & 2 P thermo magnetic 
type MCB. For all the DC power supply circuits, electronic type DC MCB shall be 
used only. Make of DC MCB shall be Siemens, Phoenix contacts, Murr, 
Weidmuller, or Lutze.  
 

  50 % spare fuses shall be provided with each panel, these are in additional to 
  mandatory spares. 
 
 
6.17.00 NAME PLATES AND LABELS 
 

Name plates of adequate size shall be provided for each panel on front and rear 
of the panel.  Instruments/other accessories mounted inside the panels shall have 
identification marking clearly visible from inside. 

 
Devices to be mounted on the panels shall also be labeled on the panels shall also 
be labeled on the outside of the panel.  Name plates shall be of polyamide sheets 
with black letters on white background.  Name plates shall be attached to the 
boards by means of stainless steel panhead screws.  Fuses provided for 
protection of various boxes shall be accessible for replacement.  Fuse boxes shall 
be provided with circuit label and fuse rated current and voltage. 
 
Markings/Labels  
 
All markers/labels shall be made of halogen & silicon free polyamide material with 
inflammability class V2 as per UL 94, ensuring scratch proof printing with the use 
of environment friendly solvent free ink & latest BLUEMARK UV technology so as 
to comply the WIPE RESISITANCE according to DIN EN 61010-1/VDE 0411-1. 

 
6.18.00 QUANTITIES 
 
 Refer Appendix-I to Part-A, Vol.-V of Technical Specifications.  Quantities  

indicated are the minimum requirements, however each & every item shall be 
provided as per system requirements.  

 
 
6.19.00 Design Criteria for Control Rooms: 
 

The interiors of the each control Room shall be aesthetically designed with 
modern designs and technologies. The bidder shall have 2-D and 3-D software 
for designing the control room layouts. The bidder shall have thorough 
knowledge on Indian power plant control room requirements. Control rooms 
shall also be designed as per standard “ISO 11064 (1-7) - Ergonomic design of 
control centres”. 

 

422



DCPL Volume V 
Instrumentation & Control Works 

Part B/Ch 6: 
Supervisory Control 
Panels, Supervisory 

control Desks, 
Equipment Panels 

Sheet | 10 of 12

 

 

 

 
1 x 660 MW - Panki Thermal Power Station  

 
Bidding Doc. No. : 14A14-SPC-G-0001    

 
 

 

 

   
 

6.19.01 The TG building operating floor area and other elevations shall be partitioned to 
different rooms suitably by bidder with approval from owner to house the 
following equipment/panels/cabinets: 

 
(a) Unit Control Desk (UCD), Printers, Electrical Control Panel (ECP), LVS, Fire 

Alarm Panel, Plant CCTV monitoring System, etc. in the main central 
control room. 

 
(b) The system cabinets, marshalling cabinets and electrical auxiliary cabinets, 

TSI & VMS panels, Electrical panels, DAVR panels, GCP, DDCMIS/DCS 
Network panels, & other aux. system cabinets etc. in the electronic cubicle 
room. 

 
(c) Maintenance Engineer & Shift Incharge’s OPERATING STATIONs with 

keyboards, printers and other peripherals in Maintenance Engineer room 
(Computer Room) and Shift Incharge’s Room respectively. A separate air 
conditioned room shall also be provided for PADO.  

 
(d) Uninterrupted Power Supply (i.e., inverters and distribution boards) (UPS) 

in UPS room and 24 V DC charger with DCDB in 24 V DC charger room. A 
separate room shall also be provided for Batteries.  

 
(e) Similarly OPC servers, MIS server& station LAN Network panel shall be 

located in separate Air conditioned room.  
 
(f)  SWAS Room. 
 

6.19.02 Every control room layout shall be designed in line with guidelines given below.   
 

(a) Lighting shall be designed for maximum comfort and minimisation of 
OPERATING STATION/LVS glare and shall be adjustable. 

 
(b) Co-ordinated colours and material for floors, walls and ceiling shall be 

provided. 
 
(c) Room designs shall absorb noise in the control room and engineers/shift 

supervisor room. 
 
(d) Positively pressurised and filtered air conditioning shall be provided for all 

control rooms. 
 
(e) Designs and material will be in accordance with NFPA Fire protection for 

Power/Electric Generating plant. 
 
(f) All control Rooms shall be designed to minimise dust ingress. Air locks 

shall be provided at main entry. 
 
(g) Double Doors and the corridors shall be of sufficient size and layout to 

allow access of 2750 mm height for equipment. 
 
(h) Fire and Smoke detection equipment shall be located in all ceilings. 
 
(i) Temp. & humidity monitoring system in each control room, cubicle room, 

meeting room, training room, & conference room etc. 
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(j) Air Curtains at each entrance to Main Control room & BOP control room. 

 
6.19.03 Item (a) to (e) referred above at cl. No. 6.19.01 shall be mounted in an air-

conditioned control room having false roof and false flooring.  In addition SWAS 
dry room shall also be air conditioned only. The control room will be partitioned 
with toughened glass/insulated glass between the following rooms: 

 
(a) Main Control Room and Maintenance Engineer’s Room/Computer Room. 

 
(b) Maintenance Engineer/Computer’s Room and Electronic Cubicle Room 

 
(c) Main control room and Shift Incharge room. 
   
(d) Main control room and Electronic cubicle room. 
 
(e) Main control room and Operating Floor. 

   
6.19.04          In additions to above following rooms shall be provided at operating floor- 
 
  1) C&I Staff air-conditioned room. 
 
 2) Shift Supervisor air-conditioned room. 
 

3) Documentation air-conditioned Centre for storage for all Plant O & M 
manuals, control system software backup, & all others operating / 
maintenance files, logs, records etc.  

  
  4) Conference air-conditioned sound proof Room. 

 
5) Pantry room. 

 
 6) Toilets/refreshing room. 
 
6.19.05 Following C&I rooms shall be provided in service building - 
 
  1) Meeting Room/ Conference air-conditioned sound proof Room. 
 
  2) DMS air-conditioned Room. 
 
  3) C & I Maintenance/laboratory air-conditioned Room. 
 
 4) DDCMIS/DCS Simulator air-conditioned sound proof room. 
 
 5) CAAQMS air – conditioned room.  
 
  6) Training air-conditioned sound proof Room. 
 
6.19.06 Following rooms shall be provided at Local control room building for respective 

BOP/offsite packages- 
 

1) Control room and Electronic cubicle room (air-conditioned).  
 2) UPS room (air-conditioned). 

3) UPS Battery room.   
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 4) Toilets/refreshing room. 
5) Locker & staff air-conditioned room. 
6) Pantry Room. 
7)       Office Rooms.  

 
6.19.07 Quantities of above mentioned rooms are minimum to be met by bidder, 

however actual quantities & size of rooms shall be finalised by owner during 
detailed engineering. 
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

INCOMING 
           

1.0 Sheet Steel (CRCA & 
HR) 

1. Chemical Composition MA Chemical 
analysis 

Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Test 
Certificate 

3 --- 2  

  2. Bend Test CR Mech. test Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Log Book 2 --- ---  

  3. Surface finish MA Visual 100% Factory 
Standard / 
Sample

Factory 
Standard / 
Sample  

Log Book 2 --- ---  

  4. Waviness MA Visual 100% Factory 
Standard 

No Waviness Log Book 2 --- ---  

  5. Thickness MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 --- ---  

  6. Mill marking MA Visual 100% Factory 
Standard 

Factory 
Standard 

Log Book 2 --- 1

2.0 Flats / Angles / 
Channels 

1. Dimensions MA Measurement Sample IS:2062 IS:2062 Log Book 2 --- ---  

  2. Surface Defects MA Visual 100% Factory 
Standard / 
Sample  

Factory 
Standard /
Sample  

Log Book 2 --- ---  

  3. Straightness MA Measurement 100% Factory Std. Factory Std. Log Book 2 --- ---  

  4. Mill marking MA Visual 100% IS:2062 IS:2062 Log Book 2 --- 1

3.0 Cables / Wires 1. Visual / Surface defects MA Visual 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  

  2. IR and HV MA Electrical 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  

Relevant 
standard

Relevant 
standard

Relevant 
standard

Relevant 
standard

Relevant 
standard

Relevant 
standard

Relevant 
standard

Relevant 
standard

and Relevant 
standard

and Relevant 
standard

and Relevant 
standard

and Relevant 
standard
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  3. Conductor 
a) Resistance 
b) Size 
c) Sheet colour 

MA 
MA 
MA 

Electrical  
Measurement 
Visual 

100% 
100% 
100% 

BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 2 --- ---

  4. Type / Routine Test 
Certificates 

MA Verification 100% BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 3 --- 2

4.0 Electrical 
Components like 
Annunciator 
Transformers 
Lamps 
Switches 
PBs
Contactors 
Relays 
Timers
Space Heaters 
Thermostat 
Indicating meters etc. 

1. Verification at make and 
Type 

CR Visual Sample BHEL Spec. 
and BOM 

BHEL Spec. 
and BOM 

Log Book 2 --- ---  

 2. Verification of Test 
Certificates 

CR Scrutiny of 
Type / Routine 
T.Cs. 

100% Relevant IS Relevant IS Log Book 2 --- ---  

 3. Operation / Functional 
check 

CR Electrical Sample+
100%@

Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- + for relay & 
contactors 
only 

 4. I.R. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- @ for all 
components 
except relays 
& contactors.   

 5. H.V. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

  6. Calibration MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- 1

  7. Pick up / Drop off Voltage MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

and Relevant 
standard

and Relevant 
standard

and Relevant 
standard

and Relevant 
standard

Relevant 
standard

Relevant 
standard

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 

Relevant standard 
& Catalogue 
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5.0 Misc. Components 
like Gaskets, 
Terminal Blocks etc.

1. Verification of Type / Make MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

 2. Surface defects MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

 3. IR / HV on Terminal Blocks MA Electrical Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

IN PROCESS            

6.0 Blanking / Bending / 
Forming 

1. Dimensions MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

  2. Surface defects after 
bending 

MA Visual 100% Factory 
Standard 

Factory 
Standard

Log Book 2 --- ---

7.0 Nibbling / Punching 1. Cutout Sizes MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

  2. Deburring MA Visual 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

ASSEMBLY            

8.0 Frame Assembly & 
Sheet fixing 

1. Dimensions MA Measurement 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2 

  2. Alignment MA Measurement 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2 

  3. Welding Quality MA Visual 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2 

  4. Surface defects MA Visual 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

9.0 Pre-treatment and 
Painting 

1. Pretreatment Process MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  2.    Process parameters like 
bath temp. concentration 
etc. 

MA Measurement Periodic Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

3. Dipping / Removal Time MA Measurement 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

4. Surface quality after every 
dip 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

5. Primer after phosphating MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

6. Putty Application & 
Rubbing after primer

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

7. Paint first coat MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

8. Putty Application and 
Rubbing after first coat of 
paint 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

9. Paint second coat MA Visual, 
Thickness, 
Scratch test 
Colour 
adhesion 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

Relevant standard Relevant standard

Relevant standard Relevant standard

Relevant standard Relevant standard

Relevant standard Relevant standard

Relevant standard Relevant standard

Relevant standard Relevant standard

Relevant standard Relevant standard

Relevant standard Relevant standard

Relevant standard Relevant standard
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

10. Panel Wiring 1. Wiring Layout MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  2. Wiring Termination 
(Crimped Lugs) 

MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  3. Ferrule numbers MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  4. Colour of wiring MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1

  5. Size of Conductor MA Measurement 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1

11. Component Mounting 1. Correct components MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---

2. Fixing MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---

FINAL            

12. Final Inspection 1. Workmanship MA Visual 100% Factory 
Standard 

Factory 
Standard

Inspection 
Report

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr.

  2. Component layout 
(neatness, accessibility & 
safety) Mounting / Proper 
fixing of all components  

MA Visual 100% BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report

2 1 1 

3. Components identification 
Marking / Name plates 

MA Visual 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5. Dimensions MA Measurement 100% BHEL approved 
drg. / Spec., 
BOM

BHEL approved 
drg. / Spec., 
BOM

Inspection 
Report

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr.

6. Door functioning MA Functional 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

7. Paint Shade CR Visual 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

8. Paint Thickness CR Measurement 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

9. Workmanship of Gaskets MA Visual 100% Factory 
Standard 

Factory 
Standard

Inspection 
Report

2 1 1 

10. Wiring Layout MA Visual 100% BHEL approved 
drg. 

BHEL approved 
drg.

Inspection 
Report

2 1 1 

11.  Wire Termination MA Pulling 
manually 

Sample ----- Firm termination Inspection 
Report

2 1 1 

  12. Continuity MA Electrical 100% ----- Continuity OK Inspection 
Report

2 1 1 
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

13. TYPE TEST Degree of Protection CR Mech. 
Protection

Sample BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148. 

BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148.

Type Test 
Certificate 

3 --- 1  

14 ROUTINE TEST IR before & after HV Test CR Electrical 100% BHEL approved 
spec., drg., BOM   
& relevant IS. 

BHEL approved 
spec., drg., BOM
& relevant IS. 

Test Report 2 1 1  

15 FUCTIONAL TEST 1. Control Logic Operation CR Electrical 100% BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report

2 1 1 

2. Instrument Calibratio CR Electrical 10% BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report

2 1 1  

  3. Temperature rise CR Electrical 100% BHEL approved 
spec/drg. & 
relevant IS.

BHEL approved 
spec/drg & 
relevant IS.

Inspection 
Report

2 1 1  

relevant 
IEC-60947, 
IEC-60079

relevant 
IEC-60947, 
IEC-60079

& relevant 
standard

& relevant 
standard

relevant standard relevant standard
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