
 

 

1
0
6

-1
  

R
ev

 N
o
. 
5
 

F
o

rm
 N

o
. 

 PRODUCT STANDARD 
PULVERISERS 

HYDERABAD 

Product                   
STD no.         BA89262 

Rev No.   00 

 Page     1     of    16 

  
  

  
  

  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  

  
  

  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
C

O
P

Y
R

IG
H

T
 A

N
D

 C
O

N
F

ID
E

N
T

IA
L

 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

I T
E

D
, 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y

 w
ay

 d
et

ri
m

en
ta

l 
to

 t
h

e 
in

te
re

st
 o

f 
th

e 
co

m
p

an
y

. 

 

 

 

 

REVISION 

See record notes of revision 

PREPARED BY 

     P V S B 

APPROVED BY 

AMAN SURIN 

 

DATE 

04.07.2022 

    LIME STONE WEIGH FEEDER  & PNEUMATIC DIVERTER   

    ALONG WITH ACCESSORIES FOR KAHALGAON WBM. 

          
             This specification stipulates the requirements for design, engineering, 

manufacturing, cleaning   coating, painting, inspection, testing, packing, forwarding, 

delivery at site, site painting (if any), supervision of erection, testing, commissioning, 

performance guarantee test at shop/site, liquidation of punch points of ‘Belt Weigh 

Feeder &Pneumatic diverter along with accessories ’with all equipment and 

auxiliaries 

Bidder shall refer Document No.BA89162 for qualification requirement. 

 

      1. GENERAL DESRIPTION OF WEIGH FEEDER 

       The duct from the limestone silo hopper feeds the limestone to the weigh feeder. 

The weigh feeder feeds limestone to Wet ball mill system.  

 

Sl. No. Description Requirement 

1.  Quantity and Design Capacity of Feeder  

Quantity and Design Capacity of 

Feeder 

34TPH –2 sets  

2.  Parameters 

Media to be Handled Limestone 

Limestone Analysis Refer Annexure -1 

Duty Continuous 

 

. 

2.SCOPE OF WORK 

Scope for the bidders shall include Design, Engineering, Manufacture, 

Inspection/testing as per approved quality plans, Packing, Supply, Supervision of 

Erection & Commissioning, Performance Guarantee Test and handing over of final 

Customer.  

a. Design: Includes basic engineering, detail engineering, preparation and 

submission of engineering drawings/calculations/datasheets/quality assurance 

documents/field quality plans, storage instructions, commissioning procedures, 

Erection & assembly Drawings, operation & maintenance manuals, 
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performance guarantee test procedures and assisting BHEL in obtaining time 

bound approval from NTPL. 

b. Testing: The scope of the bidder includes all shop tests, type tests, site tests, 

routine tests etc., fulfilment of complete quality assurance & inspection 

requirement and related activities for all the equipment & systems covered 

under the scope of the bidder. 

c. Painting: The bidder scope of work includes supply of paints and painting of all 

equipment’s as per approved painting schedule from NTPC/BHEL. Approved 

painting schedule will be provided after award of contract.Tentative painting 

schedule attached  

d. Supervision of Erection & commissioning: Includes supervision of erection & 

commissioning, supervision of startup and trial operation.  

Performance Guarantee Test: The guarantee tests shall be carried out as per 

approved Performance guarantee test procedure, all the special equipment, tools and 

tackles, instruments, measuring devices required for successful conductance test shall 

be provided by bidder free of cost. 

3.. Scope of Supply: The scope of supply shall include but not limited to the following.  

     3.1.Mechanical: 

a) One number of Spool Piece (Above Rod Gate) 

b) One number of Rod Gate 

c) One number of Spool Piece (Below Rod Gate) 

d) One number of Spool Piece Between Slide Gate and Feeder Inlet 

e) One number of Belt Weigh Feeder (one number below each limestone day silo) 

each of capacity specified in clause No.1 complete with variable speed drive 

and its controls to achieve the capacity from 0 to 100% load, load cell, belt, 

pulleys, idlers, drive motors, brakes, coupling, coupling guard, complete drive 

unit, supporting frame along with stools, feeding and discharge chute, belt 

tensioning arrangement, belt cleaners, dust tight enclosure, pull chord switches, 

belt sway and zero speed switches, inserts, fasteners, weighing and calibration 

devices, speed sensor, device for loss of flow detection, local control system 

etc. including all mechanical, electrical, C&I and structural parts and 

accessories. Limestone weighing shall be automatic and shall include local & 

remote indication of rate of flow& totalizer counter. 
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f) Distance Piece: Feeder discharge hood and discharge chute up to Inlet flange 

of wet ball mill.  

g) One number  of Motorised gates at feeder inlet 

h) One number of Motorised gates at feeder outlet 

i) One number of pneumatic diverter gate. 

j) One number of mill inlet chute. 

k) One number of bypass chute. 

l) Equipment fittings, supporting structure, along with insert plates, fixing bolts, MS 

sleeves, base plates, grouting and proper alignment etc. 

 

3.2 Electrical & Control instruments 

a) Cables, Cable glands ,Local elelectrical control panels, JB’S, transmitter, 
Motors with terminal boxes, VFD with accessories (cable sizing, cable race way 

and cable procurement between VFD and VFD operated motor) , Cable 

trays/conduits with supporting system .  

b) All the necessary Control & field instrumentation i.e. Transmitters, process 

actuated switches pull cord switches, belt sway switches, zero speed switches, 

Under Belt Switch, Chute Blockage Switch ,limit switches, switch for loss of 

flow, sensors, final control elements, solenoid / motor operated valves, etc. as 

per finally approved P&ID/Flow Scheme, and to facilitate effective control of the 

system, shall be supplied by Bidder.These shall suit the actual FGD DDCMIS 

c)   All transmitters, gauges etc. shall be suitably grouped together and mounted 

inside: 

            (i) Local Instruments Enclosures (LIEs) in case of open areas  

           (ii) In Local Instrument Racks (LIRs) in case of covered areas. 

           Instrument rack / enclosure shall be free standing type with CRCA steel and    

             painting  

d)  Belt Weigh feeder shall be controlled through either through microprocessor 

based DDCMIS, supplied by Employer or local control panel based on bidder`s 

standard practice. However, in case of control through LCP, start / stop 

command with necessary control and monitoring feedback (Hard wired) shall be 

provided by bidder from LCP to DDCMIS. Detailed operation and control 

philosophy shall be furnished by bidder and the same shall be subject to 
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purchaser / owner’s approval during detailed engineering. 

e) Two (2) number of pull-cord switches shall be provided at both side along the 

length of each belt conveyor, which shall enable the respective conveyor to be 

stopped immediately. Each pull chord switch shall be identified by a specific 

number on HMI in the main control room. All instruments/JB/racks shall be 

tagged as per Purchaser’s tagging philosophy. 

f)  Scope of C&I Cable and Cable engineering: 

           From field instruments/ valves/ devices to JB’s – Bidder’s scope.        

          From JB’s/field instruments/valves/ devices to Bidder’s supplied Local panels-         

           Bidder’s scope 

g) For DDCMIS preparation of logic/loops in case of operation from DDCMIS, I/O 

list, Drive list, Instrument List, mimics/ displays etc. shall be provided by Bidder 

for implementation in DDCMIS for Belt weigh feeder. 

h) Temperature transmitter, pressure transmitter and motorized actuators shall be  

compatible with DCS All actuators shall be certified for SIL 2 or better. 

***Profibus protocal communication to followed for this project.  

      3.3 Scope of Supply - Civil & Structural: 

Structural loading drawings indicating the vertical and lateral loads transmitted to the 

foundation at each support location. The loads due to dead load, live load, wind load, 

seismic load and other pertinent conditions shall be listed separately. This shall 

include, but not be limited to, magnitude, direction of forces; location, service, and / 

or connection details to Purchaser’s furnished supports. All such drawings shall be 
submitted under separate cover. Overall base plate dimensions and Anchor bolt 

information shall include the size and location of bolts in relation to equipment center-

line, anchor bolt projection above concrete surface, bolt material strength, and 

required length. Levelling provisions shall be fully described. 

 BIDDER shall submit design calculations, which include the determination of     

operating loads, foundation reactions and anchorage design. 

 

**.Bidder shall supply any other items required for completeness of the 

equipment except the items covered in the exclusions. 

    4 .Miscellaneous Scope:  
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I. All equipment, systems and components etc. supplied under this specification 

shall be fully designed and engineered by Supplier. 

II. Supply of all consumables like chemicals, lubricants required for start-up and 

commissioning, trial runs, performance guarantee test and up to handing over 

of the complete plant to the Employer by the Purchaser including first fill of 

lubricants. The first fill requirement same includes oils and lubricants for one-

year toppings. 

III. Supply of all Start-up and commissioning spares Bidder shall quote for 

recommended spares, if any, as an optional item. 

IV. Special tools & tackles, which are necessary or convenient for erection, 

commissioning and overhauling of any equipment. 

V. Testing instruments during commissioning and performance guarantee testing 

at site shall be provided by the Bidder and provision for install of these items to 

be provided.  

VI. All equipment, systems and components mentioned under this specification 

shall be technically complied with codes/standards, technical requirements and 

technical datasheet to meet the mentioned guaranteed requirements. Bidder 

shall fully own the responsibility of functional requirement of equipment covered 

in this specification. 

VII. Inspection and testing for all equipment and components at Bidder's works and 

his sub-vendor’s works shall be as per approved QAP, applicable codes and 
approved drawing/documents/procedures.  

VIII. Supervision of Erection and Supervision of commissioning of all equipment and 

system under scope of this package. For Erection and commissioning 

requirements. 

IX. Supervision of Performance guarantee testing as specified elsewhere in the 

specification.  

X. Bidder shall be responsible for establishment of overall performance of the 

System/equipment supplied under this contract. Bidder shall provide qualified 

technical field personnel & testing equipment/instruments as required for 

commissioning, testing and as well as for establishment of performance 

parameters at site. Any additional work (if required) on equipment and 

accessories/associated systems to establish performance parameters as per  
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the specification/Purchaser/Employer observation shall be performed by the 

Bidder without any commercial and schedule implication to Purchaser.  

 

5 Equipment Functional Guarantee  

I.    Bidder shall provide minimum availability of Belt Weigh Feeder as minimum 98%. 

 

     6 .Other Services  

a) Training of Employer’s Personnel : 

The Bidder’s supervisory personnel at site shall train adequate number of 
Employer’s operation and maintenance personnel at site during erection and 
commissioning of equipment to enable them to take over proper operation and 

maintenance of the equipment after commissioning.  

b) Shop inspection and Test Procedures  

The Equipment’s covered by this specification shall be subjected to inspection and 
testing. The Bidder shall provide all services to establish and maintain quality of 

workmanship in his works and that of his sub-Vendors to ensure the mechanical 

accuracy of components, compliance with drawings, identification and acceptability 

of all materials, parts and equipment. 

c) Quality plan shall submit after award of contract. Bidder shall follow quality plan    

approved by BHEL/Customer 

d)  Packaging for Transportation  

All the equipment’s shall be suitably protected, coated, covered or boxed and crated to 
prevent damage or deterioration during transit till the time of erection. While packing all 

the materials, the limitation from the point of view of the sizes of railway wagons 

available in India should be taken.  

The Bidder shall be responsible for any loss or damage during transportation due to 

improper packing.  

Preservative coatings used on components shall be suitable for the conditions 

normally expected during shipping, storage and throughout the erection period.  

Each type of preservative used shall be identified as to quality, life expectancy and 

type. Toxic and hazardous-type preservatives shall not be allowed. Complete 

information shall be submitted to the Purchaser covering step-by-step procedures, 
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including federal, state and local governing controls for handling and removal of each 

type of preservative. This information shall be submitted six months prior to delivery.  

The Bidder shall indicate the Weights and dimensions of each component, which shall 

be shipped along with the offer. 

 

           7 .EXCLUSION: 

Broad terminal points have been indicated in the tender specification. Within these 

terminal points, all equipment and electrical distribution, piping network, control and 

instrumentation etc. as required shall be furnished by the Bidder unless specifically 

excluded as follows:  

       7.1 Mechanical  

I. Limestone Day Silo and its supporting structure. 

II. Wet ball mill 

III. All concrete foundations and RCC works (if applicable). 

       7.2 Electrical 

I. Main LT power supply 

II. Lightning System. 

         7.3Control & Instrumentation 

I. FGD DDCMIS and its associated RIOP Cabinets, Data highway, Workstation 

II. Cabling between local JB/LCP to FGD DDCMIS 

III. Fire Detection & Alarm System 

      7.4 CIVIL:All concrete foundations and RCC works, 

 

8. TERMINAL POINTS      

    The following are the Bidder’s battery limits:  
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8.1 MECHANICAL 

 

 

 

 

 

 

8

.

2 

 8.2 ELECTRICAL 

      The following are the Bidder’s battery limits: 

Sr.No.  System/Equipment Bidder’s Battery Limit / Purchaser’s Connection 

1  VFD 
a. Terminals for Main incoming power cable 

b. Terminals for control cable interface 

c. Earthling terminal 

2 

Local Push Button 

Station (LPBS) if 

any provided by 

bidder 

a. Control terminals 

b. Earthling terminals on LPBS enclosure 

        

    8.3 Control & Instrumentation 

Sr.No.  System/Equipment Bidder’s Battery Limit / Purchaser’s Connection 

1. 
Outgoing cables to 

FGD DDCMIS 
Belt weigh feeder local JB/LCP terminals 

2. 

Power supply to 

C&I 

equipment/items 

Purchaser will be provide the 230V AC UPS/Non UPS 

or 

24V DC power to equipment / instruments at one end 

and further distribution through distribution box (PDB) 

of power supply to instruments / actuators will be in 

bidder`s scope of supply. 

Sl. 

No.  

System / 

Equipment  
Bidder’s Battery Limits / Purchaser’s Connection 

1.  Limestone receipt 

Limestone day silo shall be provided by Purchaser. 

Bidder scope starts from the Discharge flange of Silo. 

Counter flange, gasket, fasteners and seal shall be 

supplied by bidder 

2.  
Limestone 

Discharge 

Bidder’s scope terminates at the limestone discharge 
at wet ball mill material inlet. Counter flange, gasket, 

fasteners and seal shall be supplied by bidder 
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3, Earthing  
Earthing of bidder supplied panels by bidder to nearest 

earthing JB including earthing JB. 

            9. CODES AND STANDARDS  

             All equipment, systems and services covered under this specification shall 

comply with all currently applicable statutory regulations and safety codes in the 

locality where the equipment will be installed. The equipment and systems shall also 

conform to the latest applicable standards specified. All codes and standards referred 

to in the specification shall be understood to be the latest version on the date of offer 

made by the Bidder unless otherwise indicated. Nothing in this specification shall be 

construed to relieve the Bidder of this responsibility. 

Bureau of Indian standards (BIS) 

Japanese Industrial Standards (JIS) 

American National Standards Institute (ANSI) 

American Society of Mechanical Engineers (ASME)  

American Society for Testing and Materials (ASTM) 

American Petroleum Institute (API) 

American water works association. (AWWA) 

Standards of the Hydraulic Institute, USA 

International Organisation for Standardisation (ISO) 

Tubular Exchanger Manufacturer’s Association (TEMA) 

American Welding Society (AWS) 

National Electrical Manufacturers Association (NEMA) 

National Fire Protection Association (NFPA) 

International Electro-Technical Commission (IEC) 

Expansion Joint Manufacturers Association (EJMA) 

Heat Exchange Institute (HEI) 

IEEE Standard 

JEC Standard 

Occupational Safety & Health Administration (OSHA) 

American Standard Association (ASA) 
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Uniform Building Code (UBC) 

American Institute of Steel Construction (AISC) 

Steel Structures painting Council (SSPC) 

State Elevator and Escalator Act 

State Elevator and Escalator Rules 

Indian Electricity Act. 

Indian Electricity Rules.  

 

         10 DESIGN AND CONSTRUCTION REQUIREMENTS  

      10.1 Mechanical 

Belt Weigh feeder shall be designed as per the requirement specified in Tender 

document. 

All parts in contact with limestone except belt shall be of stainless steel 

construction.  

Belt feeders shall be positively self-cleaning and have dust tight construction. It shall 

be provided with flanged belt, rubber lagged head pulleys and inspection doors. No 

chain/belt drives shall be accepted. 

The limestone feeder belt shall be of seamless rubber construction. It should be 

possible to adjust the belt tension from outside without opening the feeder body. 

The feeder shall have adequate instrumentation to detect `loss of flow’. 

The feeder shall have a motor/pneumatic operated gate at the outlet. 

 

There shall be no reduction of section in the bunker outlet chute from bunker to feeder. 

The inlet chute shall be provided with suitable poke doors/holes in order to remove 

jamming/blockage. 

 

      10.2Electrical 

 All the electrical work and supply shall be as per tender requirements. This 

specification is intended to broadly define design base of electrical system 

equipment required for control, operation, protection and monitoring of this package.  

     10.3 C&I 
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• Primary instruments like microprocessor based transmitters employing HART 

protocol, thermocouples & RTD’s along with temperature transmitters, pressure/diff 
pressure/temperature/flow*ultrasonic/electromagnetic) transmitter & gauges. 

• Integral to equipment which are not indicated in the tender drawings, but are required 

for control, monitoring and operation of the equipment for which no P&ID is attached 

shall be provided to meet the actual system requirements and meeting redundancy 

and other technical specifications. 

• For binary and analog inputs required in major equipment’s of FGD system, 
protection triple-sensing devices shall be provided. Binary and analog inputs, which 

are required for protection of more than one equipment as well as protection signals 

for HT drives etc., triple sensing devices shall be provided.  

• For other critical binary and analog inputs required for protection and interlock 

purpose of other equipment (Eg. Those interlocks which may lead to loss if 

production, non-availability of major equipment etc.,) triple sensors shall be 

provided 

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

cases. Use of process actuated switches is acceptable only in case indicated in 

tender drawings. 

• Redundancy in instrumentation shall be designed by the Bidder, to ensure that 

malfunction of any single instrument shall not lead to loss of any Major Auxiliary (all 

HT Drives and Critical LT drives) or loss of Generation or loss of control function or 

loss of protection function. Bidder shall also ensure that Loss/ Malfunction of any 

single sensor shall not jeopardize the safety of the equipment.  

• All instruments supplied by the Bidder shall be of proven type. In the event of any 

instrument/ system not working satisfactorily as per the intent of the specification 

within performance guarantee period in spite of best attention by the Bidder, the 

Bidder shall replace them with a good one to the satisfaction of Purchaser. The 

items/ systems so replaced by the Bidder shall have the same guarantee for 

satisfactory performance starting from the date of replacement without any 

commercial & schedule implication.  

      PAINTING REQUIREMENTS 
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Painting shall be followed as per approved painting scheme. However, for 

components where no specific requirement is stipulated, the painting conforming to 

the requirements stipulated below shall be as per OEM practice.   

 

        11. Documents Submission:  
 

          11.1 Documents along with offer 

Bidder shall submit the following drawings/data and technical information along with 

their Techno-commercial offer 

 

Item Description  

1.  General arrangement drawing of belt weight feeder 

2.  Quality assurance plan(QAP) 

3.  Published equipment brochures and documents 

4.  Experience/installation list of similar projects 

5.  Other vendor supplied supporting documents 

6.  Warranty & performance guarantee schedule 

7.  Sub vendor list 

8.  Guaranteed auxiliary power consumption 

9.  Complete electrical load list . 

 

 

 

 

 

 



 

 

1
0
6

-1
  

R
ev

 N
o
. 
5
 

F
o

rm
 N

o
. 

 PRODUCT STANDARD 
PULVERISERS 

HYDERABAD 

Product                   
STD no.         BA89262 

Rev No.   00 

 Page     13     of    16 

  
  

  
  

  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  

  
  

  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
  
  

  
C

O
P

Y
R

IG
H

T
 A

N
D

 C
O

N
F

ID
E

N
T

IA
L

 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

I T
E

D
, 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y

 w
ay

 d
et

ri
m

en
ta

l 
to

 t
h

e 
in

te
re

st
 o

f 
th

e 
co

m
p

an
y

. 

 

 

 

 

REVISION 

See record notes of revision 

PREPARED BY 

     P V S B 

APPROVED BY 

AMAN SURIN 

 

DATE 

04.07.2022 

 

    11.2 Documents along with offer 

Bidder shall submit the following drawings/data and technical information along with 

after award of contract. For approval or Information:  

Item Description  

1.  Data Sheet & General arrangement drawing of belt 

weight feeder 

2.  Quality assurance plan(QAP) 

3.  Utility Consumption & Lubricating Oil List 

4.  Equipment sizing & Motor sizing calculations 

5.  Sub  vendor items documents & quality plans 

6.  Sub vendor list 

7.  GA Drawings with dimensional details of all offered 

panels 

8.  Complete electrical load list . 

9.  loading details(static and dynamic loads) Drawing, 

Anchor Bolts, mounting plates static & dynamic 

details 

10.  Cross sectional drawings 

11.  VFD and Motor Data Sheet and type test report(as 

applicable) 

12.  Erection and commissioning manual 

13.  Performance test procedures 

14.  Shop inspection and test procedures 

15.  Operation and maintenance manual in a 

comprehensive manner prepared for use by operating 

and maintenance personnel.(3 sets) 

 

 MDL shall be finalized with the successful Bidder after award of contract. 
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 Other drawings as may be required will be determined at a later date. 

 Descriptions in the drawings, in the documents, and in the displays shall be in 

English. 

 Bidder shall submit instruction manual for all the equipment’s covered under the 
scope of bidder as per agreed engineering schedule. The instruction manuals shall 

contain full details required for erection, commissioning, operation and maintenance 

of each equipment. The manual shall be specifically complied for this project. The 

erection portion of manual shall contain erection strategy, sequence of erection, 

erection instructions, critical checks (along with permissible deviations/tolerance), 

Bill Of Materials, procedure for erection, general safety procedures to be followed. 

Procedure for initial checking after erection, procedure for testing (along with 

acceptance norms) check list for commissioning/pre-commissioning activities, List 

of tools and tackles.  

 All the manuals shall be two rim PVC bound stiff sided binder able to withstand constant 

usage. The cover shall be printed with project name. 

13.   SUPERVISION OF ERECTION, TESTING AND COMMISSIONING 

 The erection of Belt Weigh Feeder &Pneumatic diverter along with accessories will 

be done by owner (BHEL) as per Erection Manual and check List provided by 

bidder. The bidder has to   supervise for erection, pre-commissioning & post- 

commissioning check-up, start-up, trial runs of all the items covered under the 

scope of supply.   

 There will be two visits per each weigh feeder assembly totally there will be 4 visits. 

The bidder will be informed well in advance for the visit. Bidder shall consider 15 

working days per weigh feeder assembly. 

 In case erection and commissioning activities get delayed due to any account, 

resulting into overstay of vendor supervisory engineer beyond schedule time, then 

BHEL shall pay for additional man-day stay of vendor supervisory engineers. 

Vendor to quote Per day cost for deputation along with this offer.  

 TA/DA, boarding and lodging shall be borne by the bidder and shall be inclusive in 

supervision charges portion. 

 Charges for supervision of Erection & commissioning shall be quoted by the bidder. 

 Price comparison for evaluating the lowest bid will be considered all main supply, 

supervision of E&C charges and mandatory spares price all together. 
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**Confirmation shall be taken from BHEL during detail engineering for Mating flange  and 

interface details accordingly vendor drawing shall be updated. 

 

14.Guarantee/ Warranty Requirement: 

 18 months from the date of commissioning or 24 months from the date of supply 

whichever is early 

 

   ANNEXURES LIST:  

 
Annexure 

Sl. No. 

Description 

1.   Lime stone properties 

2.  Deviation list. 

3.  Vendor scope of items drawing 

4.  Wet ball mill and Day silo GA drawing 

5.  Painting Schedule  

6.  FEEDER contract specification 

7.  MOTOR SPECIFICATION 

8.  VFD specification  

9.  CABLES 

10.  Electrical Actuators 

11.  Indicative vendor list 

12 MANDATORY SPARES 

VARIANTS – TABLE 
 

VARIANT NO. DESCRIPTION MATEIRAL 

CODE 

00 
LGS WEIGH FEEDER & PNEMUNA DIV 34T KAH 

BA9789262000 

01 LIME STONE FEEDERS BELT BA9789262019 

02 ME STONE FEEDER BELT DRIVE MOTOR BA9789262027 

03 LIME STONE FEEDERS BELT DRIVE REDUCER BA9789262035 

04 LGS FEEDERS SPEED REDUCER ASSEMBLY BA9789262043 

05 LIME STONE FEEDERS WEIGHING INSTRUMENTS BA9789262051 

06 LIME STONE FEEDERS FEEDER WEIGHING ROLL BA9789262060 

07 GRAVIMETRIC FEEDER GATE ACTUATOR ASSY BA9789262078 

08 LGS COUNTER ASSEMBLY OF FEEDER COMPLETE BA9789262086 

09 LGS FEEDER HEAD PULLEY ASSEMBLY BA9789262094 

10 SWITCHES ALL TYPES BA9789262108 
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12 
ELECTRONIC PCB OF ALL TYPES 

BA9789262124 

13 
ABSOLUTE ENCODER (REPLACEABLE 

PART) 

BA9789262132 

14 
ELECTRONIC TORQUE SENSOR 

BA9789262140 

15 ACTUATORS BA9789262159 
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Analysis of limestone, water & instrument air 
 

Lime-Stone: 
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Process Water: 
 

 

Cooling Water 
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Instrument Air: 
 

 
 

 
Service Air 

 

 



  

  

  

            

 

Project Name : ……………….ENQ/ NIT No: ________(Vendor to fill & submit along with offer) 
 

 
LIST OF DEVIATIONS/ EXCEPTIONS (IF ANY, vendor to fill and submit along with offer) 
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6.02.05 For dust free operation each silo should be provided with a covering arrangement 

and a self cleaning bag filter system of suitable capacity containing blower, 

automatic/on-load cleaning system, etc. 

6.02.06 For each silo facilities shall be provided for unloading the bunker, through feeder, to 

a truck at ground level, along with all necessary chutes and diversion chutes. 

6.02.07 Lime stone silo with hopper may be fabricated at factory in segments, transported 
and welded at site. 

6.03.00 Bunker Shut-off Gates 

6.03.01 A bunker outlet chute shall be provided for feeding limestone from bunker to the 

feeder. The size of the opening chute shall be sufficient to ensure proper flow of the 

limestone. There shall be no reduction of section in the bunker outlet chute from 

bunker to feeder. The inlet chute shall be provided with suitable poke doors/holes in 

order to remove jamming/blockage. A motorized bunker shut-off gate shall be 

provided at the inlet to each feeder.   

6.03.02 All parts of the gate in contact with limestone shall be of stainless steel construction.  

6.03.03 The shut-off gates and its actuator shall ensure 100% closing of the gate even with 

‘bunker full of limestone’. 

6.03.04 Facility shall be provided to open/close the bunker outlet gate, through actuator, 

from remote as well as local. 

6.03.05 In addition, a hand wheel with proper access shall also be provided for manual 

operation of the gate.  The force at the rim of the hand wheel shall not exceed 35 kg 

with bunker full of limestone. 

6.03.06            For each bunker facilities shall be provided for unloading the bunker, through feeder, 

to a truck at ground level, along with all necessary chutes and diversion chutes. 

6.04.00 Gravimetric Feeders 

6.04.01 Gravimetric feeders shall be sized to meet 110% of the maximum mill capacity.  

6.04.02 The limestone feeder belt shall be of seamless rubber construction. It should be 

possible to adjust the belt tension from outside without opening the feeder body. 

6.04.03 All parts in contact with limestone except belt shall be of stainless steel construction. 

6.04.04 The feeder shall have adequate instrumentation to detect `loss of flow’. 

6.04.05 The feeder shall have a motor/pneumatic operated gate at the outlet.   

6.05.00 Wet Ball Mill 



 

TECHNICAL SPECIFICATION OF MOTORS  

GENERAL REQUIREMENTS 

ANNEXURE-7 

 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. 

 All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% & 

-5%, and 10% combined variation of voltage and frequency unless specifically brought 

out in the specification. 

 Contractor shall provide fully compatible electrical system, equipment, accessories and 

services. 

 All the equipment, material and systems shall, in general, conform to the latest edition 

of relevant National and international Codes & Standards, especially the Indian 

Statutory Regulations. 

 Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment. 

 The responsibility of coordination with electrical agencies and obtaining all necessary 

clearances for contractors equipment and systems shall be under the contractor scope. 

 

Degree of Protection 

Degree of protection for various enclosures as per IEC60034-05 shall be as follows:- 

i) Indoor motors - IP 54 

ii) Outdoor motors - IP 55 

iii) Cable box-indoor area - IP 54 

iv) Cable box-Outdoor area - IP 55 

 

 

CODES AND STANDARDS 

1) Three phase induction motors : IS/IEC:60034 

2) Single phase AC motors : IS/IEC:60034 

3) Crane duty motors : IS:3177, IS/IEC:60034 

4) DC motors/generators : IS/IEC:60034 

5) Energy Efficient motors : IS 12615, IEC: 60034-30 



TYPE 
 

 

AC Motors: 

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

b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient temperature), 

shall be Premium Efficiency class-IE3, conforming to IS 12615, or IEC:60034-30. HT motors 

shall have minimum design efficiency of 95 % Tolerance on efficiency value applicable as per 

IEC 60034. 

c) Crane duty motors shall be squirrel cage Induction motor as per the requirement. 

d) Motor operating through variable frequency drives shall be suitable for inverter duty with 

VPI insulation. Also these motors shall comply the requirements stipulated in IEC: 60034-18- 

41 and IEC: 60034-18-42 as applicable. 

e) Motors operating through variable frequency drives shall also meet the requirements 

mentioned in subsection for VFD. 

 

RATING 

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty, 40% cyclic 

duration factor. 

(b) Whenever the basis for motor or driven equipment ratings are not specified in the 

corresponding mechanical specification sub-sections, maximum continuous motor ratings shall 

be at least 10% above the maximum load demand of the driven equipment under entire 

operating range including voltage and frequency variations. 

 

TEMPERATURE RISE 

Air cooled motors 

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation. 

Water cooled 

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance method for 

both thermal class 130(B) & 155(F) insulation. 41 deg.C over inlet cooling water maximum 

temperature of 39 deg.C for thermal class 90 (Y) wet wound Boiler circulation pump motor. 



OPERATIONAL REQUIREMENTS 
 

 

Starting Time 

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 sec 

more than starting time. 

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. 

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. 

Speed  switches  mounted  on  the  motor  shaft  shall  be  provided  in  cases  where  above 

requirements are not met. 

 

Torque Requirements 

Accelerating torque at any speed with the lowest permissible starting voltage shall be at least 

10% motor full load torque. 

Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be 275% 

for crane duty motors. 

 

Starting voltage requirement 

(a) Up to 85% of rated voltage for ratings below 110 KW 

(b) Up to 80% of rated voltage for ratings from 110 KW to 200 KW 

(c) Up to 85% of rated voltage for ratings from 201 KW to 1000 KW 

(d) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW 

(e) Up to 75 % of rated voltage for ratings above 4000KW 

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

be 80%. 



DESIGN AND CONSTRUCTIONAL FEATURES 
 

 

Suitable single phase space heaters shall be provided on motors rated 30KW and above to 

maintain windings in dry condition when motor is standstill. Separate terminal box for space 

heaters & RTDs shall be provided. However for flame proof motors, space heater terminals 

inside the main terminal box may be acceptable. 

 

All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube 

ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors rated 

3000KW or above can be Closed air circuit water cooled (CACW). The method of movement 

of primary and secondary coolant shall be self-circulated by fan or pump directly mounted on 

the rotor of the main motor as per IEC 60034-6. However VFD driven motors can be offered 

with forced cooling type with machine mounted fan or pump driven by separate electric motor. 

Motors and EPB located in hazardous areas shall have flame proof enclosures conforming to 

IS: 2148 as detailed below 

 

(a) Fuel oil area: Group – IIB 

(b) Hydrogen generation: Group - IIC or (Group-I, Div-II as per plant area NEC) or (Class-1, 

Group-B, Div-II as per NEMA / IEC60034) 

 

Winding and 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) 240VAC, 415V AC & 220V DC motors: Thermal Class (B) or better 

 

 

Motors with heat exchangers shall have dial type thermometer with adjustable alarm contacts 

to indicate inlet and outlet primary air temperature. 

 

Noise level for all the motors shall be limited to 85dB (A). Vibration shall be limited within 

the limits prescribed in IS/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. 



Motor body shall have two earthing points on opposite sides. 

 
The spacing between gland plate & center of bottom terminal stud shall be as per Table-I. 

 

 

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. 

 

The motors shall be suitable for bus transfer schemes provided on the 11kV, 3.3 Kv /415V 

systems without any injurious effect on its life. 

 

The size and number of cables (for HT and LT motors) to be intimated to the successful bidder 

during detailed engineering and the contractor shall provide terminal box suitable for the same. 

 

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the following 

(without any further tolerance). 

(a) From 50KW & upto 110KW : 11.0 

(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 

 
TYPE TEST 

 
LT Motors supplied shall be of type tested design. During detailed engineering, the contractor 

shall submit for employer’s approval the reports of all the type tests as listed in this 

specification and carried out within last ten 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 

ten 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 employer either at third party lab or in presence of client/ 

employer’s representative and submit the reports for approval. 

 

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 

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

of above 100 KW only 

1. Measurement of resistance of windings of stator and wound rotor. 

2. No load test at rated voltage to determine input current power and speed 

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

4. Full load test to determine efficiency power factor and slip. 

5. Temperature rise test. 

6. Momentary excess torque test. 

7. High voltage test. 

8. Test for vibration severity of motor. 

9. Test for noise levels of motor (Shall be limited to 85dB (A)). 

10. Test for degree of protection and 

11. Over speed test. 

12. Type test reports for motors located in fuel oil area having flame proof enclosures as per IS 

2148 / IEC 60079-1 

 

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. 

 

The type test reports once approved for any projects shall be treated as reference. 

 

 

For subsequent projects of NTPC, an endorsement sheet will be furnished by the manufacturer 

confirming similarity and “No design Change”. Minor changes if any shall be highlighted on 

the endorsement sheet. 



TABLE - I 

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS 
 

 

Motor MCR in KW  

Minimum distance between centre of 

bottom terminal 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 

Above 125 KW-upto 200 KW 385/203 (For Single core cables only) 

 

 

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 



 
 

 

  

 
 

 

 

 
 

04 LT MOTORS a)    KEC 
 

 
c)   CGL 

 
b) SIEMENS 

c)ABB 

 

 

 
a) BBL 

 

b) NGEF 
 
 

c) Marathon 

 

d) Jyoti 

 

e) LHP 

 
(For other PMD vendors 

except above NTPC 

approved vendors, pl refer 

Sino. 4  under  important 

notes in page no: 11) 

Bangalore/ 
Hubli (Up to 
90KW) 

Ahmednagar 

Mumbai 

Faridabad up to 

55KW/ 

Bangalore 

above 55KW 

 
Mumbai 
 

Hubli (up 

to15KW) 

 

Kolkata 

Vadodara 

Solapur 

Please refer remark 
column for 

Categorization 

BAP/QR/ G501 & G502 /LTM:012 

Rev NO: 00 dt 17 05 2018 

Cat I 

Above 50 KW and u p 

to 200KW 
NTPC inspn as per appd 

RQP/MQP 

 
Cat-II 

**From 30KW to 50KW 

BHEL Inspection 
 
 

# #Cat-III 

Up to 30KW 

 
Please refer remark 

column for 
Categorization 

** Acceptance  of Motor   rating between  30KW to 50 KW is 

based on NTPC Review of Routine  Test  Inspection report as 

per IS 325 Witnessed by BHEL/BHEL AIA ie Main contractor 

along with COC of the manufacturer and the contractor 

confirming as follows: "It is hereby confirmed that the above 

mentioned motor was  /motors  were  manufactured  taking  care 

of NTPC specific requirements regarding ambient temperature, 

voltage and frequency variation, hot starts , pull out torque, 

starting KVA/KW, temperature rise, distance between centre of 

stud and gland plate, space heater and in accordance with 

approved drawing /data sheets" 

##Acceptance of Motor less than 30KW  is based  on COC of 

the manufacturer and the contractor  conforming as follows: "It 

is here by confirmed that  the  above  mentioned  motor/motor 

was I were manufactured taking care of NTPC specific 

requirements regarding ambient temperature, voltage and 

frequency variation, hot starts , pull out torque, starting 

KVA/KW, temperature rise ,distance  between  centre  of  stud 

and gland plate and  tested  m  accordance  with  approved 

drawing /data  sheet". 

 

 

 

 

 

 

 

 

 

 

Prepared by: C(. 
(Ch.Anil Singh) 

Dy. Engineer/QA (Electrics) 

Reviewed by: g .H- 
( S.Sheela ) 

Dy.Manager/QA  (Electrics) & System 

Approved by: 4:1. 
(K. i Parimalam) 

DGM I QA (Electrics) 

 

 
LT MOTOR APPROVED VENDORS ARE GIVEN BELOW. HT MOTORS TO BE SOURCED FROM SHEL/ABB/SIEMENS 



 

 

 

TECHNICAL SPECIFICATION OF VARIABLE FREQUENCY DRIVES 

 

GENERAL 

 
The Design, manufacture, erection, testing and performance of items and services provided under this 

specification shall comply with the latest edition including all applicable official amendments and 

revisions as on date of award of the following standards. In case of conflict between this specification 

and code (IS Code, standards, etc.) referred herein, the former shall prevail. All work shall be carried 

out as per the following codes and standards. 

 

CODES AND STANDARDS 

HT breaker 

 
IEC:60056 

 

DC reactor 

Transformers 

Bushing 

Adjustable Speed Electrical Power Drive Systems 

Semiconductor converters–General requirements 

IEC 60289 

IS:2026, IEC: 60076 IEC 61378 

IS: 2099, IEC 60137 

IEC 61800 

IEC 60146 

 

IEEE Recommended practices and requirements 

for harmonic control in electrical power systems 

 

IEEE 519 

 

Degrees of protection provided by enclosures (IP Code) 

Electrostatic immunity test 

Fast transient immunity test 

Surge immunity test 

IEC 60529 

IEC1000-4-2 

IEC1000-4-4 

IEC1000-4-5 

 

High-voltage switchgear and control gear; Pt.102: 

Alternating currentdisconnectors and earthing switches 

 

IEC 62271-102 

 

High-voltage switchgear and control gear; Pt.200: 

AC metal-enclosed switchgear and control gear for rated 

voltages above 1 kV and up to and including 52 KV 

 

 
 

IS/IEC: 62271-200 

 

AC electricity meters 

Metal oxide surge arrestor without gap for AC system 

Terminal blocks for copper conductors 

Dry transformer 

Motor 

IS: 722 

IEC: 60099-4 

IEC: 60947-7-1 

IS: 11171 

IEC 60034-18-41 &42, IEC60034 

NEMA 30 &31, 

 

 

 

 

 
/ 

Contactor/Switches/Fuses etc. IEC:60947, IS: 13947 
 

Harmonics & EM compatibility IEEE:519/IEC: 61000  

VFD IEC: 60034/ IEC: 61800  

ANNEXURE-8 



Equipment complying with other internationally accepted standards will also be considered if they 

ensure performance and constructional features equivalent or superior to standards listed above. In such 

a case, the Bidder shall clearly indicate the standard(s) adopted, furnish a copy in English of the latest 

revision amendments and revision in force as on date of opening of bid and shall clearly bring out the 

salient features for comparison. 

 
OPERATING CONDITIONS 

 
For the purpose of design of equipment/systems, an ambient temperature of 50 deg. Centigrade and also 

relative humidity of 95% at 40 deg. Celsius shall be considered. 

 
All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% & -5%, and 10% 

combined variation of voltage and frequency unless specifically brought out in the specification. 

 
The auxiliary AC voltage supply arrangement shall have 11/6.6/3.3kV and 415V systems (as 

applicable). It shall be designed to limit voltage variations as given below under worst operating 

condition: 415V : +/- 10% 

 
Note: The Voltage level mentioned above is the Nominal Voltage available at the input of the VFD 

System from the MCC/ Switchgear/transformer, based on the system requirement/Availability. 

 
The voltage level for the VFD output to be fed to motor shall be as follows:- Upto 400 kW : 415V/690V, 

Low Voltage, Three Phase AC 

 
From here onwards in the specifications all the VFD Systems consisting of either 415 V or 690 V may 

be termed as LV VFD while the higher rated VFD System shall be termed as MV VFD. If nothing is 

mentioned than the Clause is applicable for both the LV and the MV VFD until deliberated otherwise. 

 

 
SYSTEM DESCRIPTION 

Type of drive 3-Phase Diode / Thyristor / Multi Stage IGBT / IGCT / SGCT/ IEGT. 

Type of Cooling of VFD Naturally air cooled/forced air cooled/Liquid cooled. 

Converter Type Full wave diode rectifier/active front end type. 

Inverter Type Thyristor/IGBT/IGCT/SGCT/IEGT. 

 

 
GENERAL REQUIREMENTS 

 
415 V/690 V LV VFD: The Variable frequency drive (VFD) system shall be of a modern proven design 

for similar applications in power plants/industry. The system shall be either Current Source Inverter 

(CSI) or Voltage Source Inverter (VSI) type with minimum Twelve (12) pulse design. For drives less 

than 100 KW Six (6) pulse can be offered meeting all other requirements. 

 
The system shall be fully digital, PLC/Microprocessor based, energy efficient, and shall provide very 

high reliability, high power factor, low harmonic distortion and low vibration and wear and noise. It 

shall be easy to install in minimum time and expense and no special tools shall be required for routine 

maintenance. 



The offered equipment shall be with state of art technology and proven field track record. No prototype 

equipment shall be offered. 

 
The VFD manufacturer shall ensure the proper coordination of their VFD with the Driven Motor and 

the supply system. All the Motors which are to be driven by VFDs will be of Inverter duty type. The 

VFD operation shall have no inherent detrimental impact on the Motors/ cables & supply system. 

 
TECHNICAL AND OPERATIONAL REQUIREMENTS 

 
The system shall be designed to deliver the motor input current and torque for the complete speed torque 

characteristics of the driven equipment, with worst input supply voltage and frequency variation. The 

system shall be suitable for the load characteristics and the operational duty of the driven equipment. 

 
The overload capacity of the controller shall be 150% of the rated current of the motor for one minute 

for constant torque applications and 110% of rated current for one minute for variable torque 

applications at rated voltage. If the motor load exceeds the limit, the drive shall automatically reduce 

the frequency and voltage to the motor to guard against overload. 

 
The drive system shall be designed to operate in one or more of the following operating modes as to 

suit characteristics of the driven equipment or specified by the load: 

 
a. Variable torque changing as a function of speed. 

b. Constant torque over a specific speed range. 

c. Constant power over a specific speed range. 

d. Any other as specified in data-sheet 

 
VFDs shall comply with the latest edition of IEEE 519 & IEC 61000 for both individual as well as total 

harmonic voltage and current distortion limits. The Voltage and Current limits shall be applicable at the 

Point of Common Coupling (PCC), which shall be the MCC/ Switchgear/ from which the VFD system 

is fed. 

 
The above compliance shall be verified by the field measurements of harmonics at 

the PCC with and without VFDs operation. 

 
VFD shall be capable of withstanding the thermal and dynamic stresses and the transient mechanical 

torque, resulting from short circuit. Any damage resulting from such a short circuit or internal fault shall 

be limited to the component concerned. 

 
The system shall be suitable to maintain speed variation within range 10-110% or as per the requirement 

of driven equipment with speed set accuracy of +1% of rated maximum speed and steady state 

regulation of +0.5% of rated speed as per system requirement. 

 
The VFD System shall maintain a power factor of 0.95 (minimum) (for LV VFD system) and 0.9 

(minimum) (for MV VFD system) in the entire operating range. 

 
Maximum allowable audible noise from the VFD system will be 85 dB (A) at a distance of one meter 

under rated loaded with all cooling fan operating conditions. 



All the circuit components shall be suitably protected against over voltages, surges, lightning etc. 

 
The panels shall be designed to provide easy access to hardware, to facilitate replacement of cards in 

case of any failure. 

 
All the VFDs for particular application shall be of same design so as to ensure 100 % inter-changeability 

of components. 

 
For each programmed warning and fault protection function, the VFD shall display a message in 

complete English words or Standard English abbreviations. At least 30 time tagged fault messages shall 

be stored in the drive’s fault history. 

 
The VFD cubicles shall be placed in air conditioned environment. However if VFDs of less than 100 

kW are designed to operate in non-air condition environment the same shall also be acceptable. 

 
The 3-Phase Thyristor/IGCT/SGCT/ multistage IGBT/IEGT based VFD system shall have minimum 

number of components to ensure very high reliability. The input side converter shall have 3-Phase 

Diode/Thyristor bridge configuration modular type and inverter shall be of 3-Phase 

Thyristor/IGCT/SGCT/multi stage IGBT/IEGT type, using Pulse Width Modulation or better technique 

for generating near sine wave output to motor. 

 
Fiber optic cable connection shall be provided preferably to ensure high network Reliability. 

 
VFD COMPATIBILITY WITH THE MOTOR 

 
MV VFD output current waveform, as measured at the motor, shall be inherently sinusoidal at nominal 

loads, with a total harmonic current and voltage distortion within acceptable/standard limits. VFD with 

transformers on output side are not acceptable. 

 
The system design shall not have any inherent output harmonic resonance in the operating speed range. 

 
VFD shall provide stable operation of motor from high-voltage dv/dt stress, regardless of cable length 

to motor. The vendor shall clearly state the limitations in the motor cable distance in his proposal. 

However, due to system requirements & constraints if the cable length becomes critical, filters/ chokes 

etc. shall be provided by the VFD manufacturers as an integral part of the VFD to mitigate the reflected 

wave effect of harmonics. 

 
BYPASS ARRANGEMENT (OPTIONAL, IF SPECIFIED) 

 
The VFD System shall have an optional feature to run the motor under bypass arrangement for operation 

of Motor with VFD bypassed. During starting (under rated conditions) the motor will be switched on 

in VFD Mode to limit the starting current and after gaining speed, the load would be switched over to 

bypass mode. 

 
Comprehensive motor protection scheme for protection and control for operation VFD during bypass 

mode shall be finalized during detailed engineering. 



 

STANDBY VFD ARRANGEMENT (OPTIONAL, IF SPECIFIED) 

A Common standby arrangement with auto/manual switchover shall be provided in case of failure of 

any VFD in a group of drives. Complete protection, interlocks & control required shall be provided in 

the changeover module. 

 
EFFICIENCY 

 
Efficiency (Drive only) shall be minimum 98% for both MV VFD and LV VFD. Overall efficiency 

shall be minimum 96.5% for LV VFD and minimum 94 % for MV VFD at rated load and speed. Overall 

Efficiency evaluation shall include input transformer, harmonic filters and power factor correction (if 

applicable), VFD converters, cooling fans and output filter, as applicable in the system. Auxiliary 

controls, such as internal VFD control boards, cooling fans/pumps. 

 
In absence of valid test report, a factory test shall be performed at the VFD manufacturer’s facility 

verifying the efficiencies. Manufactures who are supplying Drive and transformer from different 

locations, efficiency test will be conducted separately for Drive and transformer. 

 
COOLING SYSTEM 

 
The VFD shall be designed to operate indoor under temperature range of 0 deg C to 50 deg C and 

relative humidity of 95 %( at 40 deg C). 

 
VFD manufacturer to primarily offer Air cooled Design. However in case of large ratings, liquid cooled 

drives may be accepted subject to employer’s approval. In case of liquid cooled system, there shall be 

no necessity of continuous water supply system (Closed Loop System). 

 
In case of Air cooled design, the VFD Cooling system shall be such that it puts minimum heat load 

inside the room and preferably throw the hot air outside the room with ventilation ducts. The Cooling 

system shall be designed in such a way that the Air Conditioning & Ventilation Air requirements are 

kept to minimum. The VFD Manufacturer shall furnish the data regarding heat load, air flow 

requirements during the detailed engineering. 

 
Air cooled VFDs shall be provided with cooling fans mounted integral to the VFD/ enclosure. The VFD 

shall include air-flow pressure switches and temperature detectors to monitor proper operation of the 

air cooling system. If the fan fails, the system must generate the alarm/trip for the fan failure. 

 
TRANSFORMER: 

 
Type: Outdoor Mineral oil filled ONAN type or Indoor natural air-cooled Dry type, Three phase unit, 

rectifier/converter duty type transformer. 

 
All other components, technical parameters shall be as per applicable IEC/IS. 

Enclosure for Dry Type Transformer (as applicable) 



Enclosure shall be of a tested quality sheet steel of minimum thickness 2 mm & shall also accommodate 

cable terminations. The housing door shall be interlocked such that it should be possible to open the 

door only when transformer is off. The enclosure shall be provided with lifting lugs and other hardware 

for floor mounting. 

 
Core shall be High grade non-ageing cold rolled grain oriented silicon steel Laminations. 

Winding conductor shall be electrolytic grade copper. 

Windings shall be of class F insulation. 

 
Winding temperature shall be Platinum resistance type temperature Indicator (WTI) detector in each 

limb. 

 
Thermistors shall be embedded in each limb with alarm and trip contacts for remote annunciation. 

Temperature rise: Winding temperature rise shall be as per applicable IEC. 

 
POWER CONVERTER: 

 
The static power converter shall consist of a line side converter for operation as a rectifier and a load 

side power converter for operation as a fully controller inverter. Power converter shall be fast switching, 

most efficient and low loss type. 

 
The converter shall be coordinated with the transformers. The converter shall be able to withstand a 

three phase short circuit current until interrupted by normal breaker operation. 

 
Adequate short circuit and over voltage protection shall be provided for the converter and inverter 

system. 

 
All power converter devices shall include protective devices, snubber networks and dv/dt networks as 

required. 

 
The current rating of the converter’s semi-conductor components shall not be less than 120% of the 

nominal current flowing through the elements at full load of the VFD through the whole speed range. 

If the parallel connection of semiconductor is applied, the above current rating shall not be less than 

140% of the above values. 

 
All power diodes shall be of silicon type with minimum VBO rating at 2.5 times the rated operating 

voltage. 

 
The power converter circuit shall be designed so that motor can be powered at its full nameplate rating 

continuously without exceeding its rated temperature rise nor reducing its service factor due to harmonic 

currents generated by the inverter operation. The conversion devices and associated heat sinks shall be 

assembled such that individual devices can be replaced without requiring the use of any special 

precautions / tools. 



The cooling system of the electronic components, if provided, shall be monitored and necessary alarms 

shall be provided to prevent any consequential damage to the power control devices. 

OUTPUT FILTER (AS APPLICABLE): 

 
Output/ dv/dt filter shall be provided, if required. It shall be an integral part of the VFD system and 

included within the VFD enclosure. It shall inherently protect motor from high voltage dv/dt stress. 

 
DC LINK CAPACITOR (AS APPLICABLE): 

 
Capacitor shall be of self-healing film or electrolytic type having high life time. The capacitor shall be 

an integral part of VFD system. DC link Capacitors shall have discharge resistors which shall be capable 

of reducing the residual charges to zero just after the capacitor is disconnected from the supply source. 

The capacitor shall be suitable for high ripple currents. 

 
DC Reactor (As applicable) 

 
1) Type: Dry type, air cored, self-cooled, indoor type. Suitable for withstanding earth fault 

continuously. 

2) Insulation: Thermal Class 155(F), temperature rise is limited to thermal class 130 (B). 

3) Noise level shall not exceed value specified in NEMA TR-1. 

 
VFD PANEL REQUIREMENTS 

 
Enclosure frames and load bearing members shall be fabricated using suitable mild steel structural 

sections or pressed and shaped cold-rolled sheet steel of thickness 2.0 mm. Frames shall be enclosed in 

cold-rolled sheet steel of thickness 1.6 mm. Doors and covers shall also be of cold rolled sheet steel of 

thickness 1.6 mm. Stiffeners shall be provided wherever necessary. The gland plate thickness shall be 

3.0 mm for hot / cold-rolled sheet steel and 4.0 mm for non-magnetic material. In case dry type 

transformer is provided inside VFD panels, the enclosure and in its frame thickness shall be same as 

indicated in this para. 

 
The cable entry shall be from the bottom of the panel and a removable bolted undrilled gland plate. 

 
All Panels shall be of dust-proof and vermin-proof construction and shall be provided with a degree of 

protection of IP: 4X as per IS/IEC 60947. 

 
Enclosures must be designed to avoid harmonic and inductive heating effects and to shield any outside 

equipment from interference, enclosing and shielding the complete to eliminate any radio frequency 

interference. The construction of the panel shall provide effective protection against electromagnetic 

emissions. 

 
Each panel shall be provided with illuminating lamp, space heater with switch fuse and variable setting 

thermostat. 

 
Proper ventilation using air filters and fans/pumps shall be provided in the panels to ensure that 

maximum temperature inside the cubicle is within permissible limits for reliable and continuous 

operation of the system. 



 

PAINTING 

Paint shade shall be as follows 

a) VFD transformer reactor enclosure     : RAL 5012 (Blue), legend in black letter 

b) Motors : RAL 5012 (Blue) 

c) VFD Panels : Front and rear panels in Grey (RAL9002). End panel sides in 

blue (RAL 5012) 

 
MOTORS 

 
VFD shall be used to drive three (3) phase squirrel cage inverter duty Induction motor with VPI 

insulation (Resin poor) suitable for VFD application. These motors shall be provided with insulated 

bearing on at least one side. 

 
Motors shall also meet the requirements mentioned in subsection for motors and relevant IS/IEC. 

 
Motor shall be suitable for operation with a solid state power supply consisting of an adjustable 

frequency inverter for speed control & shall be suitable for the current waveforms produced by the 

power supply including the harmonics generated by the 

drive. 

 
Motor insulation shall be designed to accept the applied voltage waveform, within the 

Vpeak and dv/dt limits as per IEC-61800. 

 
Drive manufacturer shall coordinate with the motor manufacturer for proper selection of the motor for 

the given load application and the output characteristics of the drive. 

 
Other requirements of motor shall be as stipulated in technical chapter of Motors in technical 

specifications. 

 
CONTROL AND PERFORMANCE REQUIREMENTS 

The VFD to provide an automatic current limiting feature to control motor currents during startup and 

provide a “soft start” torque profile for the motor load combination. Current and torque limit 

adjustments shall be provided to limit the maximum VFD output current and the maximum torque 

produced by the motor. 

 
It shall be possible to vary the speed of the drive and control it in either Local or Remote mode. Local 

/ Remote selection shall be done from VFD panel unless otherwise specified. 

 
Provision shall be kept for exchange of information between different VFD control system parameters 

thru PLC/DDCMIS. 

 
Man machine interface for (MV) VFD shall have one flat TFT monitor with keyboard (password 

protected) in the VFD room and a color laser printer for system alarm and monitoring located in control 

room. 



Parameter Monitoring: 

-Input and output voltage of Drive 

- Input and output current of Drive 

- Motor speed 

- Input and output power frequency of Drive 

- Torque 

-Input and Output power of Drive system (covering transformer if applicable) 

- Output kWhr of Drive 

- Transformer (if applicable) temperature for alarm & trip. 

- Ambient temperature 

- Run/stop and local/remote status displayed 

 
Drive shall be equipped with a front mounted operator console panel consisting of a backlit 

alphanumeric display and a keypad with keys for parameterization and adjusting parameter. Control 

panel shall be operable with password for changing the protection setting, safety interlock etc. 

 
Operator console/Main Control Card shall have facility / port to connect external hardware such as Lap- 

Top etc. Console shall have facility for upload and download of all parameter settings from one drive 

to another drive for start-up and operation. 

 
User-friendly licensed software for operation and fault diagnostic shall be loaded in the drive system 

panel before commissioning. 

 
PROTECTION FEATURES 

 
The system offered shall incorporate adequate protection features as per IEC 61800- 4: 2002 Table-8, 

properly coordinated for the drive control and for motor including following: 

 
i) Converter transformer: short circuit, over current, earth fault & winding temperature high 

protection. 

ii) Incoming and outgoing line surge protection. 

iii) Under / over voltage protection 

iv) Phase loss, phase reversal, overload, negative phase sequence, locked rotor protection. 

v) Instantaneous Over current & Earth fault protection 

vi) Converter/Inverter module failure indication. 

vii) Over frequency/speed protection. 

viii) Ventilation failure indication & alarm. 

ix) Over temperature of VFD 

x) Bearing temperature protection. 

xi) System earth fault protection. 

xii) Speed reference loss protection. 

 
Under VFD Bypass Mode (if applicable) all the electrical protections related to the Motor shall remain 

applicable. 



CONTROL FEATURES 

 
Following controls shall be provided as a part of the Operator Control Panel or through separate 

switches on the front panel door. 

 
i) Start / stop (in local/remote mode) 

ii) Speed control (Raise / lower) 

iii) Acknowledge/Accept/ Test Push Button for annunciation 

iv) Auto / Manual / Test Mode select 

v) Emergency stop 

vi) Trip-Remote Breaker 

 

 
DIAGNOSTIC FEATURES 

 
The VFD shall include a microprocessor/PLC based digital diagnostic system which monitors its own 

control functions and displays faults and operating conditions. 

 
Fault diagnostic shall be built into the system to supervise the operation and failure of the system. The 

information regarding failure of any of the system including shut down of the system shall be available. 

It shall be possible to retrieve the record of events prior to tripping of the system or de-energization. 

Auxiliary supply to the system components or to the electronics (firmware) for the diagnostics / display 

shall be taken care of by the manufacturer for this purpose. 

 
SERVICEABILITY / MAINTAINABILITY 

 
Front Access: VFD system should be designed for front access only. Manufacturer shall state in his 

proposal if rear access is provided. 

 
Power Component Accessibility: All power components in the converter sections shall be designed for 

rack-out accessibility for ease of maintenance and to minimize repair downtime. 

 
Marking / Labeling: Sleeve type wire marker tags or other acceptable means of permanent identification 

shall be applied to power and control wiring. Individual labels shall be provided for all major 

components of the VFD system. 

 
STORAGE AND PRESERVATION 

 
The Contractor shall be responsible for the storage and preservation of all the equipments to be supplied 

under the VFD System, till the time of successful installation and commissioning. The equipment 

should be suitable for storage for long periods before installation. Contractor should take adequate 

measures to ensure that no damage happens to the VFD System due to storage and preservation. 

TESTS  

ROUTINE TESTS 

All acceptance and routine tests as envisaged in QA section shall be carried out. 

Charges for these shall be deemed to be included in the equipment price. 



TYPE TESTS 

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 

in the relevant schedule and the same shall be considered for the evaluation of the bids. The type tests 

charges shall be paid only for the test(s) actually conducted successfully under this contract and upon 

certification by the employer’s engineer. 

 
The type tests shall be carried out in presence of the employer’s representative, for which minimum 15 

days’ notice shall be given by the Contractor. The Contractor shall obtain the employer’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. 

 
In case the Contractor has conducted such specified type test(s) within last ten years as on the date of 

bid opening, he may submit during detailed engineering the type test reports to the Employer 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 Employer 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. 

 
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 ten 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 ten 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 Employer either at third party 

lab or in presence of client/Employers representative and submit the reports for approval. 

 
LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 

 
The following type test reports shall be submitted for VFD Panels’ 

 
1) VFD panels (For LV VFD) 

i. Rated Current/ Output 

ii. Temperature rise test 

iii. Noise level test 

iv. Power Loss Determination Test 

v. Power factor measurement. 

vi. Degree of Protection Test 

vii. EMC Test 

viii. The Fast transient SWC tests as per ANSI / IEEE C37.901-2002 / IEC 60255-22-04-2008 

/ IEC 61800 



2) AC/DC Reactor 

i. Lightning impulse test(If applicable) 

ii. Heat run test 

iii. Short time current test(If applicable) 

iv. Noise level tests 
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General requirements 

 

 All cables including special cables, internal wiring and electrical field construction material shall 

conform to this specification, Employer approved detail engineering drawings & documents and 

the latest edition of the relevant standards & guidelines. The Bidder shall furnish all material and 

services required for the completeness of the work identified in his scope as per this specification. 

 

 The Contractor shall supply, erect, terminate and test all instrumentation cables for control and 

instrumentation equipment/devices/systems included under Contractor's scope and ensuring 

completeness of the control system. 

 

 Any other application where it is felt that instrumentation cables are required due to 

system/operating condition requirements, are also to be provided by Contractor. 

 

 Other type of cables like fiber optic/co-axial cables for system bus, cables for connection of 

peripherals etc. (under Contractor's scope) are also to be furnished by the Contractor. 

 

 Contractor shall supply all cable erection and laying hardware from the main trunk routes like 

branch cable trays/sub-trays, supports, flexible conduits, cable glands, lugs, pull boxes etc. on as 

required basis for all the systems covered under this specification. 
 

 Wherever the quantity has been defined as on as required basis, the same are to be furnished by 

contractor on as required basis within his quoted lump sum price without any further cost 

implication to the Employer. 

 

SPECIFICATION OF INSTRUMENTATION CABLE 

Common Requirements 
 

 

INSTRUMENTATION CABLE, CONTROL & POWER SUPPLY CABLE, 

INTERNAL WIRING AND ELECTRICAL FIELD CONSTRUCTION MATERIAL 
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Specific Requirements 
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Note: Heat resistant instrumentation cable shall have same specification as of G/F type instrumentation 

cable as specified above, except that insulation and outer sheath material shall be Teflon and cable shall 

be suitable for continuous operation at 205 Deg. C. 

 

SPECIFICATION OF OPTICAL FIBER CABLES (OFC) 
 

Optic Fiber cable shall be 4/8/12 core, Electrolytically chrome plated corrugated steel taped (ECCST), 

fully water blocked with dielectric central member for outdoor/indoor application so as to prevent any 

physical damage. The cable shall have multiple single-mode or multi-mode fibers on as required basis 

so as to avoid the usage of any repeaters. The outer sheath shall have Flame Retardant, UV resistant 

properties and are to be identified with the manufacturer’s name, year of manufacturer, progressive 

automatic sequential on-line marking of length in meters at every meter. 

 

The cable core shall have suitable characteristics and strengthening for prevention of damage during 

pulling viz. Dielectric central member, Loose buffer tube design, 4 fibers per buffer tube (minimum), 

Interstices and buffer tubes duly filled with Thixotropic jelly etc. The cable shall be suitable for a 

maximum tensile force of 2000 N during installation, and once installed, a tensile force of 1000 N 

minimum. The compressive strength of cable shall be 3000 N minimum& crush resistance 4000 N 

minimum. The operating temperature shall be – 20 deg. C to 70 deg.C 

 

All testing of the fiber optic cable being supplied shall be as per the relevant IEC, EIA and other 

international standards. 

 

Bidder to ensure that minimum 100% cores are kept as spares in all types of optical fibre cables. 

 

Cables shall be suitable for laying in conduits, ducts, trenches, racks and under ground buried 

installation. 

 

Spliced / Repaired cables are not acceptable. 

 

Penetration of water resistance and impact resistance shall be as per IEC standard. 



Annexure-9 

Page 7 of 20 

 

 

 

 
 
 

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 

the cables shall conform to the requirements of the following standards and codes: 

 

IS: 1554 - I PVC insulated (heavy duty) electric cables for working voltages upto and including 1100V. 

IS: 3961 Recommended current ratings for cables 

IS: 3975 Low carbon galvanized steel wires, formed wires and tapes for armouring of cables. 

IS: 5831 PVC insulation and sheath of electrical cables. 

IS: 7098 (Part -I) Cross linked polyethylene 

insulated PVC sheathed cables for working voltages upto and including 1100V. 

IS: 8130 Conductors for insulated electrical cables and flexible cords. 

IS: 10418 Specification for drums for electric cables. 

IS: 10810 Methods of tests for cables. 

ASTM-D -2843 Standard test method for density of smoke from the burning or decomposition of 

plastics. 

IEC-754 

(Part-I) Tests on gases evolved during combustion of electric cables. 

IEC-332 Tests on electric cables under fire conditions. Part-3: Tests on bunched wires or cables 

(Category-B). 

 

TECHNICAL REQUIREMENTS 
 

The cables shall be suitable for laying on racks, in ducts, trenches, conduits and underground buried 

installation with chances of flooding by water. 
 

All cables including EPR cables shall be flame retardant, low smoke (FRLS) type designed to withstand 

all mechanical, electrical and thermal stresses developed under steady state and transient operating 

conditions as specified elsewhere in this specification. 

 

Aluminium conductor used in power cables shall have tensile strength of more than 100 N/ sq.mm. 

Conductors shall be stranded. 

 

XLPE insulation shall be suitable for a continuous conductor temperature of 90 deg.C and short circuit 

conductor temperature of 250 deg C. PVC insulation shall be suitable for continuous conductor 

temperature of 70 deg C and short circuit conductor temperature of 160 deg. C. 

 

The cable cores shall be laid up with fillers between the cores wherever necessary. 

 

It shall not stick to insulation and inner sheath. All the cables, other than single core unarmoured cables, 

shall have distinct extruded PVC inner sheath of black colour as per IS: 5831. 

 

For single core armoured cables, armouring shall be of aluminium wires/ formed wires. For multicore 

armoured cables, armouring shall be of galvanized steel as follows: 

SPCIFICATION OF LT POWER SUPPLY CABLES 
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Calculated nominal dia. of cable under armour Size and Type of armour 

Upto 13 mm 1.4mm dia GS wire 

Above 13 & upto 25mm 0.8 mm thick GS formed wire / 1.6 mm dia 

GS wire 

 

Above 25 & upto 40 mm 0.8mm thick GS formed wire / 2.0mm dia 

GS wire 

 

Above 40 & upto 55mm 1.4 mm thick GS formed wire /2.5mm dia 

GS wire 

 

Above 55 & upto 70 mm 1.4mm thick GS formed wire / 3.15mm dia 

GS wire 

 

Above 70mm 1.4 mm thick GS formed wire / 4.0 mm dia 

GS wire 

 

The aluminium used for armouring shall be of H4 grade as per IS: 8130 with maximum resistivity of 

0.028264 ohm mm2 per meter at 20 deg C. The sizes of aluminium armouring shall be same as indicated 

above for galvanized steel. 

 
The gap between armour wires / formed wires shall not exceed one armour wire / formed wire space 

and there shall be no cross over / over-riding of armour wire / formed wire. The minimum area of 

coverage of armouring shall be 90%. The breaking load of armour joint shall not be less than 95% of 

that of armour wire / formed wire. Zinc rich paint shall be applied on armour joint surface of G.S.wire/ 

formed wire. 

 
Outer sheath shall be of PVC as per IS: 5831 & black in colour. In addition to meeting all the 

requirements of Indian standards referred to, outer sheath of all the cables shall have the following 

FRLS properties. 

 
(a.) Oxygen index of min. 29 (as per IS 10810 Part-58). 

(b.) Acid gas emission of max. 20% (as per IEC-754-I). 

(c.) Smoke density rating shall not be more than 60 % (as per ASTMD-2843). 

 

Cores of the cables shall be identified by colouring of insulation. Following colour scheme shall be 

adopted: 

 
1 core - Red, Black, Yellow or Blue 

2 core - Red & Black 

3 core - Red, Yellow & Blue 

4 core - Red, Yellow, Blue and Black 

 
For reduced neutral conductors, the core shall be black 

 
In addition to manufacturer's identification on cables as per IS, following marking shall also be provided 

over outer sheath. 

(a.) Cable size and voltage grade - To be embossed 

(b.) Word 'FRLS' at every 5 metre - To be embossed 

(c.) Sequential marking of length of the cable in metres at every one metre 

-To be embossed / printed 
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The embossing shall be progressive, automatic, in line and marking shall be legible and indelible. For 

EPR cables identification shall be printed on outer sheath. 

 
All cables shall meet the fire resistance requirement as per Category-B of IEC 332 Part-3. 

 
Allowable tolerances on the overall diameter of the cables shall be +\-2 mm maximum, over the declared 

value in the technical data sheets. 

 
In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes etc. are not acceptable. 

 
Cable selection & sizing: 

Cables shall be sized based on the following considerations: 

(a) Rated current of the equipment. 

(b) The voltage drop in the cable, during motor starting condition, shall be limited to 10% and during 

full load running condition, shall be limited to 3% of the rated voltage. 

(c) Short circuit withstand capability 

This will depend on the feeder type. For a fuse protected circuit, cable should be sized to withstand 

the let-out energy of the fuse. For breaker controlled feeder, cable shall be capable of withstanding 

the system fault current level for total breaker tripping time inclusive of relay pickup time. 

 

 

Cable lengths shall be considered in such a way that straight through cable joints are avoided. 

All Cables shall be of armoured type. 

All LT power cables of sizes more than 120 sq.mm shall be XLPE insulated and sizes shall be of 

1Cx150, 1Cx300, 1Cx630, 3Cx150 & 3Cx240 sq.mm. However for cable sizes up to 120 sq.mm both 

XLPE insulated & PVC insulated LT power cables are acceptable. 

 
Same cable sizes to be used for same type & rating of motor i.e. if there are three pumps for one 

application, all three pumps motor should be provided with same cables sizes. 
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Type Tests 
 

The reports for the following type tests shall be submitted for one size each of LT XLPE and LT PVC 

Power cables. Size shall be decided by the employer during detailed engineering: 
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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 

the cables shall conform to the requirements of the following standards and codes: 

 
IS :1554 - I PVC insulated (heavy duty) electric cables for working voltages up to and including 1100V. 

IS : 3961 Recommended current ratings for cables 

IS : 3975 Low carbon galvanized steel wires, formed wires and tapes for armouring of cables. 

IS : 5831 PVC insulation and sheath of electrical cables. 

IS : 8130 Conductors for insulated electrical cables and flexible cords. 

IS : 10418 Specification for drums for electric cables. 

IS : 10810 Methods of tests for cables. 

ASTM-D –2843 Standard test method for density of smoke from the burning or decomposition of 

plastics. 

IEC-754 (Part-I) Tests on gases evolved during combustion of electric cables. 

IEC-332 Tests on electric cables under fire conditions. Part-3: Tests on bunched wires or cables 

(Category-B). 

 

TECHNICAL REQUIREMENTS 

The cables shall be suitable for laying on racks, in ducts, trenches, conduits and underground buried 

installation with chances of flooding by water. 

 

All cables including EPR cables shall be flame retardant, low smoke (FRLS) type designed to withstand 

all mechanical, electrical and thermal stresses develop under steady state and transient operating 

conditions as specified elsewhere in this specification. 

 

Conductor of control cables shall be made of stranded, plain annealed copper. 

 

 

PVC insulation shall be suitable for continuous conductor temperature of 70 deg C and short circuit 

conductor temperature of 160 deg. C. 

 

The cable cores shall be laid up with fillers between the cores wherever necessary. It shall not stick to 

insulation and inner sheath. All the cables, other than single core unarmoured cables, shall have distinct 

extruded PVC inner sheath of black colour as per IS: 5831. 

LT CONTROL CABLES 
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For multicore armoured cables, the armouring shall be of galvanized steel as follows: 

Calculated nominal dia 

of cable under armour Size and Type of armour 

Up to 13 mm 1.4mm dia GS wire 

Above 13 upto 25 mm 0.8 mm thick GS formed wire / 1.6 mm dia GS wire 

Above 25 upto 40 mm 0.8mm thick GS formed wire / 2.0mm dia GS wire 

Above 40 upto 55mm 1.4 mm thick GS formed wire/2.5mm dia GS wire 

Above 55 upto 70 mm 1.4mm thick GS formed wire / 3.15mm dia GS wire 

Above 70mm 1.4 mm thick GS formed wire / 4.0 mm dia GS wire 

 

 

The gap between armour wires / formed wires shall not exceed one armour wire / formed wire space 

and there shall be no cross over / over-riding of armour wire / formed wire. The minimum area of 

coverage of armouring shall be 90%. The breaking load of armour joint shall not be less than 95% of 

that of armour wire / formed wire. Zinc rich paint shall be applied on armour joint surface. 

 

Outer sheath shall be of PVC as per IS: 5831 and grey in colour. In addition to meeting all the 

requirements of Indian Standards referred to, outer sheath of all the cables shall have the following 

FRLS properties. 

(a.) Oxygen index of min. 29. (As per IS 10810 Part-58) 

(b.) Acid gas emission of max. 20% (As per IEC-754-I) 

(c.) Smoke density rating shall not be more than 60% during Smoke Density Test as per ASTMD-2843. 

 

 

Cores of the cables of upto 5 cores shall be identified by colouring of insulation. Following colour 

scheme shall be adopted. 

1 core - Red, Black, Yellow or Blue 

2 core - Red & Black 

3 core - Red, Yellow & Blue 

4 core - Red, Yellow, Blue and Black 

5 core - Red, Yellow, Blue, Black and Grey 

 

 

For cables having more than 5 cores, core identification shall be done by numbering the insulation of 

cores sequentially, starting by number 1 in the inner layer (e.g. say for 10 core cable, core numbering 

shall be from 1 to 10). The number shall be printed in Hindu-Arabic numerals on the outer surfaces of 

the cores. All the numbers shall be of the same colour, which shall contrast with the colour of insulation. 

The colour of insulation for all the cores shall be grey only. The numerals shall be legible and indelible. 

The numbers shall be repeated at regular intervals along the core, consecutive numbers being inverted 

in relation to each other. When the number is a single numeral, a dash shall be placed underneath it. If 
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the number consists of two numerals, these shall be disposed one below the other and a dash placed 

below the lower numeral. The spacing between consecutive numbers shall not exceed 50 mm. 

 

In addition to manufacturer's identification on cables as per IS, following marking shall also be provided 

over outer sheath: 

(a.) Cable size and voltage grade - To be embossed 

(b.) Word 'FRLS' at every 5 metre - To be embossed 

(c.) Sequential marking of length of the cable in metres at every one metre - To be embossed / printed. 

The embossing / printing shall be progressive, automatic, in line and marking shall be legible and 

indelible. For EPR cables identification shall be printed on outer sheath. 

 

All cables shall meet the fire resistance requirement as per Category-B of IEC- 332 Part-3. 

 

 

Allowable tolerances on the overall diameter of the cables shall be +\-2 mm maximum over the declared 

value in the technical data sheets. 

 

In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes etc. are not acceptable. 

Cable selection & sizing 

Control cables shall be sized based on the following considerations: 

(a) The minimum conductor cross-section shall be 1.5 sq.mm. 

(b) The minimum number of spare cores in control cables shall be as follows: 

No. of cores in cable Min. No. of spare cores 

2C, 3C NIL 

5C 1 

7C-12C 2 

14C & above 3 

Cable lengths shall be considered in such a way that straight through cable joints are avoided. 

All Cables shall be of armoured type. 
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The cable interconnection philosophy to be adopted shall be such that extensive grouping of signals by 

large scale use of field mounted Group Junction Boxes (JBs) at strategic locations (where large 

concentration of signals are available, e.g. valves limit & torque switches, switchgear) is done and 

consequently cable with higher number of pairs are extensively used. The details of termination to be 

followed are mentioned in the given Table A. 

 
TABLE A: CABLE TERMINATION TO BE FOLLOWED 

 

 

INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION 

PHILOSOPHY 
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Notes: 
 

1. Normally 10% spare cores shall be provided when the numbers of pairs of cables are more than 

four pairs, except for pre-fabricated cables which shall be as per manufacturer’s standard. 

2. For analog signals, individual pair shielding & overall shielding & for Binary signals, only overall 

shielding of instrumentation cables shall be provided. 

3. * For high temperature applications only. 
4. For   connection   between  field/JB  and  DDCMIS   marshalling  cabinet   Minimum  4   pair 

instrumentation cable shall be used. 

5. All the spare cores of instrumentation cable have to be terminated in Marshalling cabinets/ DCS 

panel end. 

6. Not used. 
 

 

TERMINAL BLOCKS: 
 

Terminal blocks shall be rail mounted/post mounted, cage clamp type with high quality non-flammable 

insulating material of melamine suitable for working temperature of 105 deg. 

 

The terminal blocks in field mounted junction boxes, temperature transmitters, instrument 

enclosures/racks, etc., shall be suitable for cage clamp connections. The terminal blocks in Control 

Equipment Room logic/termination/marshalling cubicles shall be suitable for post mounted cage clamp 

connection at the field input end. The exact type of terminal blocks to be provided by the Bidder and 

the technical details of the same including width etc. shall be subject to Employer’s approval. 

 

All the terminal blocks shall be provided complete with all required accessories including assembly 

rail, locking pin and section, end brackets, partitions, small partitions, transparent covers, support 

brackets, distance sleeves, warning label, marking, etc. 

 

The marking on terminal strips shall correspond to the terminal numbering on wiring diagrams. At least 

20% spare unused terminals shall be provided everywhere including local junction boxes, instrument 

racks/enclosures, termination/marshalling cabinets, etc. All terminal blocks shall be numbered for 

identification and grouped according to the function. 

 

Engraved labels shall be provided on the terminal blocks. 

 

The terminal blocks shall be arranged with at least 100 mm clearance between two sets of terminal 

blocks and between terminal blocks and junction box walls. 

 

INTERNAL PANELS/ SYSTEM CABINETS WIRING 
 

Internal panel/cabinet wiring shall be of multi-stranded copper conductor with FRLS PVC insulation 

without shield and outer sheath meeting the requirements of VDE 0815. 
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All internal wires shall be provided with tag and identification nos. etched on tightly fitted ferules at 

both ends. All wires directly connected to trip devices shall be distinguished by one additional red 

colour ferrule. 

 

All external connection shall be made with one wire per termination point. Wires shall not be tapped or 

spliced between terminal points. 

 

All floor slots of desk/panels/cabinets used for cable entrance shall be provided with removable 

gasketed gland plates and sealing material. Split type grommets shall be used for prefabricated cables. 

 

All the special tools as may be required for solder less connections shall be provided by Bidder. 

Wire sizes to be utilised for internal wiring. 

(i) Current (4-20 mA), low voltage signals (48V); 

Ammeter/Voltmeter circuit, control switches etc. 

for electrical system. 0.5 Sq.mm. 

 

(ii) ) Power supply and internal illumination. 2.5Sq.mm. minimum (shall be as 

per load requirement). 

 

 

INSTRUMENTATION CABLE INSTALLATION AND ROUTING 

 

All cables assigned to a particular duct/conduit shall be grouped and pulled in simultaneously using 

cable grips and suitable lubricants. Cables removed from one duct/conduit shall not be reused without 

approval of Employer. 

 

Cables shall be segregated as per IEEE Std.-422. In vertically stacked trays, the higher voltage cable 

shall be in higher position and instrumentation cable shall be in bottom tier of the tray stack. The 

distance between instrumentation cables and those of other system shall be as follows: 

 

From 11 kV/6.6 kV/3.3 kV tray system - 914 mm 

From 415V tray system - 610 mm 
From control cable tray system - 305 mm 

 

Cables shall terminate in the enclosure through cable glands. All cable glands shall be properly 

gasketed. Sealing (to prevent ingress of dust entry and propagation of fire) shall be provided for all floor 

slots used for cable entrance. Compression cable glands (double for armoured and single for other 

cables) shall be provided. 

 

The cables emanating from redundant equipment/devices shall be routed through different paths. The 

above segregation of cables & wiring for redundant equipment’s/devices shall be in accordance with 

IEEE-Std-422. 

 

CABLE LAYING AND ACCESSORIES 
 

CABLE LAYING 

1 Cables shall be laid strictly in line with cable schedule. 

2 Identification tags for cables. 

Indelible tags to be provided at all terminations, on both sides of wall or floor crossing, on each 

conduit/duct/pipe entry/exit, and at every 20 m in cable trench/tray. 

 

3 Cable tray numbering and marking. 

 

To be provided at every 10m and at each end of cable way & branch connection. 
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4 No jointing is permissible for Instrumentation cables. For other cables jointing for more than 250 

Meters run of cable shall be permitted. 

 

5 Buried cable protection 

 

With concrete slabs; Route markers at every 20 Meters along the route & at every bend. 

6 Segregation (physical isolation to prevent fire jumping) 

All cable associated with the unit shall be segregated from cables of other Units. 

 

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. 

 

7 Cable clamping 

 

All cables laid on trays shall be neatly dressed up & suitably clamped/tied to the tray. For cables in 

trefoil formation, trefoil clamps shall be provided. 



 
ELECTRIC ACTUATORS 
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GENERAL: 

 
Actuators shall be designed for valve operation to ensure proper function in accordance with 

specifications given below and complying to EN15714-2 or equivalent. All standards, specifications 

and codes of practice referred to herein shall be the latest editions including all applicable official 

amendments and revisions. 

 
This sub-section of specification is applicable for following types of electric actuators: 

 
Modulating duty electric actuators: 

 
These shall be provided as per standard practice of OEM of equipment, meeting other requirements of 

specifications. For specifications of Blade pitch actuators of this chapter. 

 
Electric actuators for valves/ dampers/ gates (other than covered above): 

 
These actuators shall be Non-Intrusive type electric actuators. The interface of these actuators with 

DDCMIS shall be of two types viz. with Hardwired interface and with Fieldbus interface. The common 

requirements of both these type of actuators are specified below, specific requirements of Non-Intrusive 

hardwired actuators are specified at below and specific requirements of Non-Intrusive fieldbus actuators 

are specified below. 

 
1. COMMON REQUIREMENTS FOR NON INTRUSIVE ELECTRIC ACTUATORS 

 

TYPE: 

The actuators shall have integral starters with built in SPP (Single Phasing Preventer). 415 V, 3 phase 

3 wire power supply shall be given to the actuator from switch board as applicable through a switch 

fuse unit. Control voltage of the motor starter shall be 110 V AC / 24 V DC, derived suitably from 415V 

power supply. 

 
The actuators shall be Non- Intrusive electric actuator. All actuator settings including torque, limit shall 

be possible without opening the actuator cover and LCD indication shall be available integral to actuator 

body. 

 
RATING: 

(a) Supply Voltage & frequency: 415V +/- 10%, 3 Phase, 3 Wire & 50HZ +/-5%. 

(b) Sizing: Open/Close at rated speed against designed differential pressure at 90% of rated voltage. 

For ON/OFF type: Three successive open-close operations or 15 minutes, whichever 

is higher. 

For inching type: 150 starts per hour or required cycles, whichever is higher. 
 

CONSTRUCTION: 

(a) Enclosure: Totally enclosed weatherproof, minimum IP-68 degree of protection. 

(b) Manual Wheel: Shall disengage automatically during motor operation. 

 
MOTOR: 

(a) Type : Squirrel cage induction motor suitable for Direct On Line ( DOL )starting. 



(b) Enclosure: Totally enclosed, self-ventilated. 

(c) Insulation Class F. Temperature rise 70 Deg C. over 50 Deg C ambient. 

(d) Bearings: Double shielded, grease lubricated antifriction. 

(e) Earth Terminals: Two 

(f) Protection: Single Phasing Protection, Over heating protection through Thermostat (as applicable) 

and wrong phase sequence protection shall be provided over and above other protection features 

standard to bidder's design. Suitable means shall be provided to diagnose the type of fault locally. 

 
POSITION/TORQUE TRANSMITTER: 

The Position/ Limit measurement shall be done using absolute encoders which will give information of 

position/ limit in both the directions. Electronic measurement of torque shall be provided. 

 
LOCAL OPERATION: 

It shall be possible to operate the actuator locally also. Lockable local/remote selection shall be provided 

on the actuator. 

 
LCD DISPLAY: 

 
A local LCD display shall be provided to give information regarding actuator alarms, status and valve 

position indications as a minimum in local. 

 
WIRING: 

Suitable voltage grade copper wire. 

 
TERMINAL BLOCK: 

For power cables, the grade of TBs shall be minimum 650V. 

 
ACCESSORIES: 

All required accessories (if applicable) for calibration / settings/ configuration of various parameters of 

actuator shall be provided. 

 

 
2. SPECIFIC REQUREMENTS FOR NON INTRUSIVE HARDWIRED 

ACTUATORS 
 

INTERFACES: 

For ON-OFF and INCHING type actuators interface with the control system shall be through hardwired 

signal only. 

(a) Open/Close command, open/ close status and disturbance monitoring signal (common contact 

for Overload, Thermostat, control supply failure, L/R selector switch at local & other 

protections operated) shall be provided hardwired. 

(b) The actuator shall be able to accept open/close command at 24V DC with max. 2.5VA load 

from control system. Accordingly suitable isolated interface in the actuator shall be provided. 

(c) Open/close command termination logic shall be suitably built inside actuator. 

 
TERMINAL BOX: 

Suitable terminals/ connectors, integral to actuator, for terminating instrumentation & power cables 

shall be provided. Necessary glands for power cables and instrumentation cables shall be provided. 



3. SPECIFIC REQUIREMENTS FOR NON INTRUSIVE FIELDBUS ACTUATORS 
 

INTERFACES: 

For ON-OFF and INCHING type actuators interface with the control system shall be through fieldbus 

network. 

 
(a) Open/ close commands, open/ close feedback status, disturbance signal etc. shall be available 

to the Control System through the fieldbus network along with diagnostics. The detailed 

diagnostics including the actuator operating data shall be available to the DDCMIS through the 

fieldbus network. 

(b) All actuators shall be Foundation Fieldbus/ Profibus compatible. However the exact protocol 

shall be based on finalized protocol of DDCMIS. If Profibus DP protocol is envisaged then 

actuator shall have two (redundant) Profibus DP ports for connecting the redundant Profibus 

DP cables. That is if one profibus cable is cut or not working/ not available, then complete 

actuator functionality shall be available through the second redundant cable without any manual 

intervention. 

(c) Open/close command termination logic shall be suitably built inside actuator. 

 

 
4. TERMINAL BOX: 

 

Suitable terminals/ connectors, integral to actuator, for terminating fieldbus cables and power cables 

shall be provided. Necessary glands for power cables and armored fieldbus cables shall be provided. 
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Disclaimer for Indicative Vendor List 

1.1 Reasonable efforts have been made to collate the sub-vendors proposed by the 

various main contractors from time to time against different Projects/Packages and 

accepted by NTPC for various items. However, in case of error/omission, if any, and 

represented by the successful bidder this will be addressed during the execution of 

the contract based on the material evidence available with NTPC / Main Contractor. 

1.2 The approved sub-vendor list drawn is not based on NTPC driven enlistment process 

but based on the sub- vendors proposed by various Main Contractors. As such, it is 

possible that some of the Suppliers/Manufacturers who may be involved in similar 

work/process may not be appearing in the list as such sub-vendors may not have 

been proposed by Main Contractors against NTPC Contracts. 

1.3 In case the successful bidder chooses to propose additional sub-vendors with relevant 

experience after the award of the contract such sub-vendors will be considered in 

terms of Clause no: 19.1 of GCC, provided the proposals are received sufficiently in 

time: 90 days prior to ordering date of a Bought Out Items/Start of Manufacturing so 

as not to impede the progress of the contract. 

1.4 Sub-vendors have been grouped under different categories of items. It is possible that 

an item characterized by certain specific features such as range and type required as 

per Main Contractor’s design requirements may not be in the range of the listed sub-

vendor’s manufacturing process/capability. As such the main contractor to ascertain 

the vendor’s capability to meet his specific requirements before considering a sub-

vendor. 

1.5 It is to be noted by the bidders that any shortfall in contract performance attributable 

to the sub-vendor listed will not absolve the contractor from his contractual obligations 

in any manner.         



1.6 The approval was granted based on the evaluation of relevant capabilities and 

facilities possessed by the sub-vendor at the time of evaluation. Also, some of the 

sub-vendors may not be active. As such, the successful bidder is to carry out his own 

due diligence before considering the listed sub-vendor for subletting: the current 

status of the sub-vendor, the continued availability of productive resources including 

Human Resources. 

1.7 The list of sub-vendors is periodically revised to include new sub-vendors. Such a 

revision may also see a deletion of certain sub-vendors who may have been 

disqualified on grounds of inadequate performance or banned in line with NTPC’s 

banning policy. The then current list will be shared with the successful bidder 

immediately on award. 

 

















































SL NO ITEM DESCRIPTION QTY UOM Remarks MAT CODE 

1 GRAVIMETRIC FEEDER BELT
2 SET

1 SET=REQUIREMENT  FOR ONE EQUIPMENT BA9789262019

2 BELT DRIVE MOTOR 1 NO BA9789262027

3 GRAVIMETRIC FEEDER BELT DRIVE REDUCER

1 NO

BA9789262035

4 GRAVIMETRIC FEEDER SPEED REDUCER ASSEMBLY

1 SET

BA9789262043

5 GRAVIMETRIC FEEDER WEIGHING INSTRUMENTS 1 SET BA9789262051

6 GRAVIMETRIC FEEDER FEEDER WEIGHING ROLL 1 NO BA9789262060

7 GRAVIMETRIC FEEDER

GRAVIMETRIC FEEDER GATE 

ACTUATOR ASSEMBLY
1 NO

BA9789262078

8 GRAVIMETRIC FEEDER

COUNTER ASSEMBLY OF FEEDER 

COMPLETE
1 NO

BA9789262086

9 GRAVIMETRIC FEEDER FEEDER HEAD PULLEY ASSEMBLY
1 NO

BA9789262094

10

C&I-MEASURING 

INSTRUMENTS

(I) PROCESS ACTUATED 

SWITCHES(PRESSURE, 

DIFFERENTIAL PRESSURE,FLOW, 

LEVEL, TEMP) (II) LIMIT SWITCHES 

(FOR PNEUMATIC AND MANUAL 

VALVES)

VALVES)

10 %

10% OR 2 NO. OF EACH TYPE AND MODEL, 

WHICHEVER IS MORE.

BA9789262108

11

WBM-ELECTRICAL 

ACTUATORS ACTUATORS
1 set

1 NO OF EACH TYPE AND RATING BA9789262159

12

WBM-ELECTRICAL 

ACTUATORS ELECTRONIC PCB OF ALL TYPES
10 %

10% OF EACH TYPE & MODEL

BA9789262124

13

WBM-ELECTRICAL 

ACTUATORS

ABSOLUTE ENCODER 

(REPLACEABLE PART)
5 %

5% OF EACH TYPE & MODEL

BA9789262132

14

WBM-ELECTRICAL 

ACTUATORS ELECTRONIC TORQUE SENSOR
5 %

5% OF EACH TYPE & MODEL

BA9789262140

Spares    Wet ball mill  FEEDER  FOR KAHALGAON
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