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1.00.00  GENERAL: 
1.01.00 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.  

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

1.02.01  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, refer clause no. 
5.00.00 of this chapter.  

1.02.02 Electric actuators for valves/ dampers/ gates (other than covered in 1.02.01): 
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 at clause 2.00.00, 
specific requirements of Non-Intrusive hardwired actuators are specified at clause 3.00.00 and 
specific requirements of Non-Intrusive fieldbus actuators are specified at clause 4.00.00. The 
applications where these two types of actuators are to be provided is specified in Part-A of 
Technical Specifications. 

2.00.00 COMMON REQUIREMENTS FOR NON INTRUSIVE ELECTRIC ACTUATORS  
2.01.00 TYPE: 
2.01.01 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. 

2.01.02 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. 

2.02.00 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. 

2.03.00 CONSTRUCTION: 

(a) Enclosure: 

 Totally enclosed weatherproof, minimum IP-68 degree of protection. 

(b) Manual Wheel: 

 Shall disengage automatically during motor operation. 
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2.04.00 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. 

2.05.00 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.  

2.06.00 LOCAL OPERATION: 
 It shall be possible to operate the actuator locally also. Lockable local/remote selection shall 

be provided on the actuator. 

2.07.00 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. 

2.08.00 WIRING: 

 Suitable voltage grade copper wire. 

2.09.00 TERMINAL BLOCK: 

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

2.10.00  ACCESSORIES: 
 

All required accessories (if applicable) for calibration / settings/ configuration of various 
parameters of actuator shall be provided. For quantities, please refer Part A of technical 
specifications. 
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2.11.00  SIL CERTIFICATION: 

All actuators shall be certified for SIL 2 or better. 
 

3.00.00  SPECIFIC REQUREMENTS FOR NON INTRUSIVE HARDWIRED ACTUATORS 

3.01.00 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. 

(d) For typical wiring diagram Refer Tender Drawing No. 0000-999-POI-A-063 (Except 
plug & socket connector, if not applicable) 

3.02.00 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. 

3.03.00 TRAINING: 
 
 Contractor shall provide training on Non-Intrusive hardwired Electric Actuator for Employer’s 

personnel. The duration of the training shall be as elaborated in Part-C, Section-VI of technical 
specifications. 

 
4.00.00  SPECIFIC REQUIREMENTS FOR NON INTRUSIVE FIELDBUS ACTUATORS 
4.01.00 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. 
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4.02.00  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. 
 

4.03.00 TRAINING: 
 
 Contractor shall provide training on Non-Intrusive Fieldbus Electric Actuator along with detail 

training on Foundation Fieldbus/ Profibus interface used in actuator for Employer’s personnel. 
The duration of the training shall be as elaborated in Part-C, Section-VI of technical 
specifications. 

 
  
5.00.00  SPECIFIC REQUIREMENTS FOR BLADE PITCH ACTUATORS 
  
  
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

Sl 
No. 

Description Requirement 

1. Duty Continuous duty / Modulation, 
2. Operating Ambient Temperature -20 to +60 Deg C or better  
3.  Enclosure Protection IP 68  
4. Resolution/ Precision 0.1%- 0.2% or better of total travel 
5.  Supply Voltage & frequency 415V +/- 10%, 3 Phase, 50HZ +/-5%  

  or 
230V +/- 10%, Single Phase, 50Hz +/- 5% 

6. Motor Suitable for  Continuous Duty 
7. Motor insulation Class F 
8. Analog Control 4-20mA, (24VDC) 
9. Position Transmitter 4-20mA (24VDC)  
10. Integral Starter Yes  
11. Terminal Block For power cables, the grade of TBs shall be 

minimum 600V 
12. Accessories (if applicable) for calibration / settings/ configuration of 

various parameters of actuator shall be 
provided 

13. Hand wheel Yes 
14.  Standard Compliance EN 15714-2 Class D or equivalent 
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10.00.00 Interfacing with Employer’s DDCMIS 

10.01.00   Hardwired Signal exchange: Hardwired signal exchange between BOP DDCMIS/ 
CHP DDCMIS (under Employer's scope) and FGD DDCMIS (under Contractor's 
scope) like bypass damper status, inlet and outlet gates status, ID Fans status, 
ESPs status, Boiler Load Index (BLI), MFT etc. shall be provided on as required 
basis, for implementation of protections and interlocks. Contractor shall provide one 
Remote Input Output (RIO) per unit, placed in Central Equipment Room (CER) for 
the same. However, contractor to consider IOs and cables for minimum number of 
hardwired signal exchange per unit as follows DI – 130, DO – 130, AI – 50 and AO –
50. NTPC shall provide 2 (Two) nos. of 24V DC power supply feeders per unit from 
employer's DCDB, for powering RIO panel located in CER. Cabling from DCDB to 
RIO panel (located in CER) shall be in bidder's scope of supply. 

10.02.00  The Contractor shall provide all assistance to the BOP C&I (in Employer’s scope) 
supplier including co-ordination and flow of required information etc.  

10.03.00 Contractor shall provide complete logics for FGD and associated system such as 
booster fan blade pitch control, FGD bypass damper control, FGD inlet and outlet 
gate control etc. FGD OEM shall furnish recommendations, if any, for 
implementation in employer’s DDCMIS for boiler control. 

10.04.00 Contractor to refer the General Layout Plan (GLP) to estimate the distance between 
FGD control room and Employer’s CCR/CER.  

11.00.00  Grounding System

Suitable electronic grounding is to be provided by the contractor for all C&I 
equipments/panels/desk in the scope of the contractor. The exact scheme shall be 
as finalized during detailed engineering. Also refer Sub-Section titled “Basic Design 
Criteria” in Part-B, of this Technical Specification. 

12.00.00  Electric Actuators 

Fieldbus based Non-Intrusive Electrical Actuators with integral starters along with 
associated accessories etc. shall be supplied on as required basis for Valves / 
Dampers to meet the functional and the other specification requirements specified 
elsewhere in the Technical specification. 

For detailed specification refer chapter “Electric Actuator”, Part B, Section-VI. These 
actuators shall comply the common requirements of actuators as specified at clause 
2.00.00 and specific requirements of Non-Intrusive fieldbus actuators as specified at 
clause 4.00.00.  Specific requirements of Non-Intrusive hardwired actuators 
specified in clause no. 3.00.00 are not applicable for this project. For Blade pitch 
actuators specification clause no. 5.00.00 shall be complied. 

Specific requirements of Non-Intrusive hardwired actuators
specified in clause no. 3.00.00 are not applicable for this project. 
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If electric actuator requires any additional power supply/ signal for its operation 
complying to specification requirements, then required power supply, cabling and 
termination etc. shall be provided by the contractor.  

The protocol of fieldbus based non-intrusive electric actuators shall be matching with 
fieldbus protocol of FGD System DDCMIS, and the same shall be subject to 
Employer’s approval.  

For erection and commissioning of above specified actuators, qualified and 
experienced engineers of actuator manufacturer shall be deputed at site. After 
successful commissioning of actuators, minimum one qualified and experienced 
engineer of main package supplier/ actuator manufacturer shall be continuously 
available at site up to completion of defect liability period (warranty) of actuators, for 
troubleshooting and maintenance of actuators and proper interfacing with DDCMIS. 
Qualified and experienced engineers indicated above shall have expertise in all 
aspects of non-intrusive actuators along with fieldbus protocol and interfacing with 
DDCMIS. 

 

13.00.00 CONTROL DESK, PANELS AND FURNITURES 

Contractor shall provide control desk placed in FGD common control room, Central 
Control Room (CCR) meeting specification requirements stipulated under sub 
section IIIC-09 Control Desk, Panels and Furniture PART-B, Section VI of technical 
specification. 

Contractor shall provide control desk in CCR of each generating unit, of length 2 
meter aesthetically matching with the existing control desk of main plant Central 
Control Room (CCR) for placing FGD OWS in main plant CCR.  

The minimum quantity of furniture per generating unit, envisaged in FGD control 
room is as mentioned below: 

a)  Chair   - 3 nos. 

b)  Printer table  -  1 no  

c)  Computer table -  2 no. 

d)  Key pad  -  1 no. 

e)  Locker set   - 1 no 

Server rack (to accommodate all servers / workstations in Unit CER, their mini UPS, 
matrix KVM Switches), PC rack and workstation furniture shall be provided on as 
required basis. 
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VFD 

1.00.00 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. 

2.00.00 CODES AND STANDARDS  

HT breaker                                                  IEC:60056 

DC reactor                                                  IEC 60289 

Transformers                                                IS:2026,  IEC: 60076 

                                                                                             IEC 61378 

Bushing                                                 IS: 2099, IEC 60137 

Adjustable Speed Electrical Power Drive Systems              IEC 61800                       

Semiconductor converters–General requirements              IEC 60146                        

IEEE Recommended practices and requirements  

for harmonic control in electrical power systems                 IEEE  519 

Degrees of protection provided by enclosures (IP Code)    IEC 60529 

Electrostatic immunity test                                                   IEC1000-4-2 

Fast transient immunity test                                                 IEC1000-4-4 
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Surge immunity test                                                             IEC1000-4-5 

High-voltage switchgear and controlgear; Pt.102: Alternating current 

disconnectors and earthing switches                                                IEC 62271-102 

High-voltage switchgear and controlgear; Pt.200:  AC metal-enclosed switchgear 

and controlgear for rated voltages above   1 kV and up to and including 52 KV  

IS/IEC: 62271-200 

AC electricity meters                                                          IS: 722 

Metal oxide surge arrestor  without gap for AC system     IEC: 60099-4 

Terminal blocks for copper conductors                              IEC: 60947-7-1 

Dry transformer                                                       IS: 11171 

Motor                                               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 

 

  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.                                                                  
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3.00.00 OPERATING CONDITIONS 

3.01.00 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.   

3.02.00 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. 

3.03.00 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: 

1. 11kV/ 3.3 kV/ 6.6 KV    : +/- 6% 

2. 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:- 

1. Upto 400 kW    : 415V/690V, Low Voltage, Three Phase  

                                                                   AC 

2.       Above 400kW and upto 700 KW   : 690V, Low Voltage, Three Phase AC 

3. Above 700KW    : Medium Voltage   

                                                                                                                                                 
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.  

 

4.00.00 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 
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5.00.00 GENERAL REQUIREMENTS 

5.01.00 Medium Voltage 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 eighteen (18) pulse design.  
 

5.02.00 415 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.  

 

5.03.00 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. 

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

5.05.00 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. Also these motors shall comply the requirements 
stipulated in IEC: 60034-18-41 and IEC: 60034-18-42 as applicable. The VFD 
operation shall have no inherent detrimental impact on the Motors/ cables & supply 
system.  

6.00.00 TECHNICAL AND OPERATIONAL REQUIREMENTS 

6.01.00 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.  

6.02.00 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.  

6.03.00 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. 
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 d. Any other as specified in data-sheet 

6.04.00 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.  

6.05.00 The above compliance shall be verified by the field measurements of harmonics at 
the PCC with and without VFDs operation. 

6.06.00 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. 

6.07.00 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. 

6.08.00 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. 

6.09.00 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. 

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

6.11.00 The panels shall be designed to provide easy access to hardware, to facilitate   
                        replacement of cards in case of any failure.  
 
6.12.00 All the VFDs for particular application shall be of same design so as to ensure 100 % 

interchangeability of components. 
 
6.13.00 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. 

 
6.14.00 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.   
 

6.15.00           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. 

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

reliability. 
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7.00.00 VFD COMPATIBILITY WITH THE MOTOR 

7.01.00 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. 

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

7.03.00 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.  

8.00.00 BYPASS ARRANGEMENT (OPTIONAL, IF SPECIFIED)  
  
8.01.00 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.  

8.02.00 Comprehensive motor protection scheme for protection and control for operation 
VFD during   bypass mode shall be finalized during detailed engineering. 

9.00.00 STANDBY VFD ARRANGEMENT (OPTIONAL, IF SPECIFIED)  
 
9.01.00 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.  

10.00.00 EFFICIENCY 

10.01.00 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. 

10.02.00 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. 

11.00.00 COOLING SYSTEM 

11.01.00 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). 
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11.02.00 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). 

 
11.03.00 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.   

11.04.00 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. 

12.00.00 TRANSFORMER: 

12.01.00 Type: Outdoor Mineral oil filled ONAN type or Indoor natural air-cooled Dry type, 
Three phase unit, rectifier/converter duty type transformer. 

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

12.03.00 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. 
 

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

 
12.05.00 Winding conductor Shall be electrolytic grade copper.  
  Windings shall be of class F insulation. 
 
12.06.00 Winding temperature Shall be Platinum resistance type temperature  
 Indicator (WTI) detector in each limb. 
 
12.07.00 Thermistors Shall be embedded in each limb with alarm and    trip 

contacts for remote annunciation. 
 
12.08.00 Temperature rise:                Winding temperature rise shall be as per applicable IEC. 
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13.00.00 POWER CONVERTER: 

13.01.00 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. 

13.02.00 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. 

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

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

13.05.00 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. 

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

13.07.00 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. 

13.08.00 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. 

14.00.00 OUTPUT FILTER (AS APPLICABLE): 

14.01.00 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. 

15.00.00 DC LINK CAPACITOR (AS APPLICABLE): 

15.01.00 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 
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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. 

16.00.00 AC/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. 

17.00.00 VFD PANEL REQUIREMENTS 

17.01.00 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. 

17.02.00 The cable entry shall be from the bottom of the panel and a removable bolted un-
drilled gland plate. 

17.03.00 All Panels shall be of dust-proof and vermin-proof construction and shall be provided 
with a degree of protection of IP: 3X or better for MV VFD and IP: 4X or better for LV 
VFD as per IS/IEC 60947 

17.04.00 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. 

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

17.06.00        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.  

18.00.00 PAINTING 

 Paint shade shall be as follows 

a) VFD transformer 
reactor enclosure 

: RAL 5012 (Blue), legend in black letter 
 

b) Motors : RAL 5012 (Blue) 
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c) VFD Panels : Front and rear panels in Grey (RAL9002). End panel 

sides in blue (RAL 5012) 
 

19.00.00 HT SWITCHGEAR 

19.01.00 The technical requirements of HT switchgear shall be as per chapter of HT 
switchgear in Part-B of Technical specifications. 

20.00.00 MOTORS  

20.01.00 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 for motor frame size 
above 250 frame. 

20.02.00 Motors shall also meet the requirements mentioned in subsection for motors, 
relevant portions of the specifications for driven equipment and relevant IS/IEC.   

20.03.00 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. 

20.04.00 Motor insulation shall be designed to accept the applied voltage waveform, within the 
Vpeak and dv/dt limits as per IEC-61800. 

20.05.00 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. 

20.06.00 Other requirements of motor shall be as stipulated in technical chapter of Motors and 
driven equipment in Part-B of technical specifications. 

21.00.00 LT & HT CABLES  
. 
21.01.00 Contractor’s scope shall also include LT and HT cables suitable for VFD system and 
 Motors. 

22.00.00 CONTROL AND PERFORMANCE REQUIREMENTS 

22.01.00 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. 

22.02.00 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. 
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22.03.00 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 
22.04.00 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. 

22.05.00 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. 

22.06.00 User-friendly licensed software for operation and fault diagnostic shall be loaded in 
the drive system panel before commissioning. 

23.00.00 PROTECTION FEATURES 

23.01.00 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. 
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viii) Ventilation failure indication & alarm. 

ix) Over temperature of VFD  

x) Bearing temperature protection. 

xi) System earth fault protection. 

xii) Speed reference loss protection. 

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

 

24.00.00 CONTROL FEATURES 

24.01.00 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 

25.00.00 DIAGNOSTIC FEATURES 

25.01.00 The VFD shall include a microprocessor/PLC based digital diagnostic system which 
monitors its own control functions and displays faults and operating conditions. 

25.02.00 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. 

26.00.00 SERVICEABILITY / MAINTAINABILITY 

26.01.00 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. 
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26.02.00 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. 

27.00.00 STORAGE AND PRESERVATION 

27.01.00 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.  

28.00.00 TESTS 

28.01.00 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. 

28.02.00 TYPE TESTS 

28.02.01 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. 

28.02.02 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. 

28.02.03 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. 

 28.02.04 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 
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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. 

 28.03.00 LIST OF TYPE TESTS TO BE CONDUCTED 

 The following type tests shall be conducted under this contract for MV VFD 

i) Overall efficiency determination of VFD system including transformer/ Harmonic 
filters etc at motor full load 

ii) Temperature rise test 
iii) Noise level     
iv) Harmonics of No load current.(Input/Output)      
    

28.04.00 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) VFD panels (For MV VFD) 

i. Rated Current/ Output 
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ii. Current Sharing 

iii. Voltage Division 

iv. Power Loss Determination Test 

v. Power factor measurement. 

vi. Degree of Protection Test 

vii. The Fast transient SWC tests as per ANSI / IEEE C37.901-2002 / IEC    
60255-22-04-2008 / IEC 61800  

3) AC/DC Reactor  

i. Lightning impulse test(If applicable) 

ii. Heat run test 

iii. Short time current test(If applicable) 

iv. Noise level test 

4) Transformers (In case of non integrated type) 

i. As per requirements mentioned in subsection for Transformer chapter in 
technical specifications. 
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1.00.00 CONTROL DESK & PANELS  

1.01.00 GENERAL 

1.01.01 All control desk, panels, LVS panel etc. shall be furnished fully wired with necessary 
provision for convenience outlets, internal lighting, grounding, ventilation, space heating, anti-
vibration pads, internal piping & accessories as required for completeness of the system. 

1.01.02 All panels, desks, cabinets shall be free standing type & have bottom / top entry for cables to 
be finalised application wise during detailed engineering stage. The bottom of desk & 
cabinets shall be sealed with bottom plate, compression cable glands (double for field and 
single for inside rooms) and fire proof sealing material to prevent ingress of dust and 
propagation of fire. Sufficient number of power receptacles with disconnect switches shall be 
installed within all panels/desk. 

1.01.03  Exterior steel surface shall be sand blasted, ground smooth, filled, primed, sanded and 
smooth enamel painted to give a good finish subject to minimum paint thickness of 65-75 
microns for sheet thickness of 3 mm and 50 microns for sheet thickness of 2mm.  The exact 
color shall be finalised during detailed engineering. 

1.01.04 The design shall conform to the EN ISO 11064 (Ergonomical design of control room), Part-
1,2 and 3. 

2.00.00 CONTROL DESK & PANEL 

2.01.00 GENERAL 

2.01.01 The exact dimensions, material, construction details, grounding, general arrangement etc. of 
Control Desk etc. shall be as per the actual requirement and shall be finalised during detailed 
engineering and subjected to Employer’s Approval.  

2.01.02 For control desk mounted instruments/ devices etc., which are to be powered from UPS, all 
required conversion of interface equipments / accessories to make such devices compatible 
with UPS supply shall be provided. All necessary hardware like Input switches/ fuse unit for 
each feeder as well as switch fuse unit for each instrument/ device on the power supply line 
shall be provided. From UPS, redundant feeders shall be provided with suitably rated MCB 
and provision of fast auto changeover of UPS feeders.  

2.02.00 Control Desk (CD) 

2.02.01 Control desk shall be Modular, non-welded construction free standing table top type with 
front & back cover constructed of 1.6 mm thick CRCA steel plates. The tabletop of the control 
desk shall be arc-shaped for mounting TFT monitors & mice. The work surface of control 
desk shall be 30mm thick with the top 12mm of Acrylic Solid Surface (ASS) and the 
remaining 18mm of laminated medium density fiber board. Work surface shall be made of 
two different colors at same level and seamlessly joined in each section. The structure frame 
shall consist of extruded aluminum top and bottom horizontal beams and vertical support 
tensioned together to form an integrated, finished curvilinear shaped frame. Vertical & 
Horizontal supports, minimum 2.5mm and 2mm thick respectively, have to be provided for 
the structure frame. Extreme side legs shall be illuminated type and should complete the 
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overall form and aesthetics of the desk. It shall have concealed cable & wire way 
management system. Telephone sets shall be mounted on the control desk. Sliding keyboard 
trays shall be provided on the CD. The exact profile of the desk, dimension and the radius of 
curvature shall be finalised during detailed engineering stage. 

2.02.02  All operator monitors & mice shall be mounted on this CD. 

2.02.03 The cabling / wiring between OWS & CPU’s, power supply cables etc. shall be aesthetically 
routed and concealed from view. 

2.03.00  Internal Panel/Desk Items 

Equipment and devices mounted within the panels/desk shall be mounted on suitable 
racks/brackets and shall be arranged for convenient access for adjustment and maintenance 
work.  

2.04.00 Furniture 

Bidder shall provide following industrial grade furniture items as a minimum from reputed 
manufacturers/suppliers meeting International Standards. The furniture shall be modular and 
latest with ease of operational features. The furniture shall be modern, aesthetically 
designed, modular, flexible, space saving and future safe. Each module shall have 
transparent cover and adjustable partition. It shall have locking provision for security. The 
components shall be suitable for integration/fabrication without any welding technology. 

 
1.  Work Station furniture 

 Modular work station furniture, suitable for mounting servers & historians, 
programmer stations, PC based systems, printers (inkjet or A4 laser) etc. is to be 
provided.. 

2.  Server Rack 

 Server rack shall be provided to mount programmer stations, PC based 
systems (of rack type and tower type), Matrix KVM switcher, Mini UPS etc. 
Suitable arrangement for Ventillation and cooling shall be built in. 

3.  PC rack 

 PC rack shall be provided to mount CPUs of work stations/PCs of OWS/LVS etc in 
Control Room.  

4.  Chairs 

 
Industry standard revolving chairs with wheels and with provision for adjustment of 
height (hydraulically/gas lift) shall be provided for the operators & other personnel 
in control room area. These shall be designed for sitting for long duration such that 
these are comfortable for the back.  

5.  Tables 
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  1.0 SCOPE 
 

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works, 
proper packing for t ransportation and delivery to site, supervision, erection, and commissioning at site 
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment. 

 

2.0 CODES AND STANDARDS 
 

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant 
National and International standards. 

 

2.2 As a minimum requirement, the following standards shall be complied with: 
 

a) IS-6005 : 1998 : Code of practice for phosphating of iron and steel. 
b) IS-5 : 2007 : Colors for ready mixed paints and enamels. 
c) IS-1248:2 003 : Direct Acting Indicating Analog Elec Measuring Instruments. 
d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-I (General Rules) 
e) IS-8828:1996 : Circuit breaker for household and similar installations. 
f) IS-13947 (Part-I):1993 : Low Voltage switchgear & control gear : Part-I (General Rules) 
g) ISA-18.1:1979                  :   Annunciator Sequences and Specification  
h) NFPA-496:2003 : Purged & Pressurised Enclosure fo r Elect rical Equipment in 

Hazardous Locations. 
       

3.0 TECHNICAL REQUIREMENTS 
 

3.1 Panel Construction 
 

3.1.1 The local panels shall house the secondary instruments, annunciation system, Single lo op controller, 
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required 
for operation and monitoring of the equipment locally.   

 

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section of 
50 x 50 x 4  mm) structure o r folde d con struction by she et m etal formatio n dep ending upon th e 
equipments to be mounted on it.  The panels shall be robustly built and stiffeners as necessary shall be 
provided. 

 

3.1.3 The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.  
All welds on exposed panel surfaces shall be ground smooth.  

 

 3.1.4 The salient features of construction shall be:  
 

                          Sheet material: Cold rolled sheet steel  
Frame thickness: Not less than 3.0mm 
Enclosure thickness:  Not less than 2.5 mm for load bearing sections (Mounted with instruments) 
                                         1.6 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0)  
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

 
3.1.5 The panel shall be provided with rear doors with integral lockable handle.  The door when locked shall 

be held at mi nimum three places. The door width shall not be more than 550mm.The doors shall be 
provided with suitable stiffeners to prevent buckling.  The handle shall be on the right sid e of the door.  
The door shall be remov able type  with conceal ed hinges to facilit ate maintenance work.  Suitable 
pocket inside the door sh all be provid ed for kee ping the drawi ngs / docum ents. Double door shall be 
provided with suitable glass windows, as per the requirement. 

 
[[[[[[[[[[[[[[[[[[[[[[[[[[[ 
3.1.6 Suitable neoprene gasket shall be p rovided on a ll doors and removable covers.  Suitable  ventilation 

system along with louvers shall be provided at bottom and top of the doors covered with removable wire 
mesh.
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3.1.7 The class of protection shall be in accordance with IP-42 unless otherwise specified in the data sheet – 
A (No. PES-145-54A-DS1-0). 

 

3.1.8 All steel surf aces shall be cle aned b y sand / pellet blastin g, treated fo r pi ckling, de greasing an d 
phosphating etc. by seven  tank method.  The p anel shall have a high quality finish and appearance.  
The panel shall be painted with two coats of primer followed by two coats of epoxy / syntheti c enamel 
based final paint of color shade and fini sh as given in data sheet-A (No. PES-145A-DS1-0).   Minimum 
thickness of the paint shall be 85 microns for external paint and 70 microns for internal paint. 

 

3.1.9 The cable glands of the required size and type as given in data sheet-A (No. PES-145A-DS1-0) shall be 
supplied alongwith the Panel. 

 

3.1.10 All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers 
MCBs etc. required for re alization of control l ogics shall be mo unted on a mounting plate  inside the  
panel.  Auxiliary relays and timers etc. shall be grouped according to the control function. 

 

 No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished 
ground level).  The devices shall be located in such a way so as to ensure easy access for operation / 
maintenance. 

 

3.1.11 Single / dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-
DS1-0) shall be provided by the purchaser. In case redundant power supply feeders are provided then 
auto ch angeover unit sh all be mounte d on the pan el are in the  panel su pplier’s scope.  Whe re DC 
control power supply is specified an additional 240V, 50 Hz AC supply feeder for powering of space 
heater and lighting shall be provided by the purchaser.  Suitable arrangement shall be provided inside 
the panel to receive an d termin ate the  powe r supply feeder(s).  For thi s pu rpose M CBs of suitabl e 
current rating shall b e provided by the vendor.  A su pervisory relay along with a pilot lamp t o indicate 
control supply ‘ON’ shall b e provided on the panel.  Any other po wer supply required for the  operation 
of the devices mounted in the panel shall be arranged by the vendor. 

 

3.1.12 The internal wiring shall b e carried out with 1100 volt grade PV C insulated copper multi strand wire / 
flexible of 1.5mm2 si ze. AC & DC wires shall be k ept separate from each other.  Separate colou red 
wires to b e used for AC and DC circuits.  All wire s shall b e p roperly nu mbered an d identi fied with 
ferrules as per the Control sche me / wiring dia gram.  Wires shall be routed and run th rough PVC  
troughs. 

 

3.1.13 Terminal blocks shall be clip on type, 1100 volts grade.  Separate terminal blocks shall be used for AC 
& DC circuits.  The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The 
TB points in terminal block shall be cage clamp type / screw type.    The terminal for ammeters shall be 
provided with removable links for shorting CTs.  Each terminal st rip shall be provided with identification 
strip.  T he te rminal shall not be m ounted below 250 mm height from fini shed floor.   The panel  shall  
have ten (20) percent spare terminal. 

 

3.1.14 The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with                   
             shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.  
             A 15 Amp. 3-pin Power receptacle shall be provided.   
 

3.1.15 Suitable space heaters operable on 240 Volts 50 Hz AC power system sh all be provided at the pa nel 
bottom.  These shall be designed to maintain the panel temperature five (5) deg. C above the ambient 
temperature during maintenance shutdown.  Suitable isolating and control devices comprising of MCB, 
thermostat etc. shall be provided for the space heater. 

 

3.1.16 The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of 
the panel.  It  shall be terminated i nternally with 10 mm bolts at extreme ends for connection to; mai n 
station earth.  The panel mounted equipments / devices shall be connected to earth bus through green 
coloured PVC insulated stranded copper conductor of 2.5 mm2 size. 

 

3.1.17 Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 2 0 
mm height.  The individ ual devices on the pa nels shall be a s provided with separate name plate with 
inscription of 3 mm height.  The instrum ent / devices shall be provided with stick on label plates insi de 
the panel.  T he material of the main  and individual labels shall be three (3) pl y 3 mm thi ck Traffolyte 
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Sheet / 2 mm Anodised  Aluminium Plate.  The inscriptio n shall be with  white letters on bl ack 
background on traffolyte sheet.  The labels shall be fixed by self tapping non-rusting screws. 

 
3.1.18  Vendor  shall furnish electric load and heat load list ( in case pa nel is to be placed in  ac environ ment ) 

of each panel. 
 

 
3.2 Hazardous Area Panel Requirement 

 
3.2.1 The L ocal Panel lo cated in ha zardous are a s hall b e pressu rized as per NF PA-496 requirements to 

render it no n-hazardous.  Alarms shall be p rovided for lo cal and rem ote annu nciation wh en 
pressurisation falls below 2.5 mm of water column.  Protection shall be of type Z of NFPA-496.  It shall  
not be po ssible to swit ch ON the power of purged section unless it is pu rged a s per the  
recommendation of  NFPA-496.  Vendor must p rovide a protective device on the p anel to protect the  
panel from over pressurisation. 

 

3.2.2 Vendor shall su pply p ressurisation kit co nsisting o f valves, re striction o rifices, du al filter regulation, 
pressure gauges, pressure switches, rotameter et c.  Pressurisation kit shall be  surface mounting on a 
metal boa rd and lo cated outside the l ocal panel.  Pressu risation kit shall fu rther consist of sole noid 
valve flow switch, timer bl ow off safety device etc., so as to m ake purging full y automatic.  However 
final start shall be manual.  Panel protection against over pressure to be provided as per NFPA-496. 

 

3.2.3 Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow 
through the Local Control Panel.  Panel venting shall be as per NFPA-496. 

 

3.2.4 All components in the local  panel like in dicating instruments, push buttons switches, lamps etc., which 
are required to be energized without panel pressurization or before completion of purge cycle shall be 
explosion proof as per NEMA-7 & suitable for area classification. 

 

3.2.5 All push butt ons et c. req uiring frequ ent operatio n durin g ma chine run ning shall have go od po sitive 
sealing.  Weatherproof ho using o r cover to  be  pr ovided wherever n ecessary.  Vendo r shall provid e 
pressurisation bypass switch o utside explosi on proof e nclosure of p ressurized p anel with lam p 
indication.  This shall be used only during maintenance.  All hinges, screws, other non-painted metallic 
parts shall be of stainless steel material. 

 

3.2.6 Provision to switch off m anually all typ es of power shall be provided in the panel.  In a ddition, it sh all 
also be possible to switch off power circuits / components which are powered from motor control centre 
or control room manually in case of pressurization failure.  All such cable s from MCC and main control 
room shall be terminated in explosion proof boxes (NEMA-7). 

 

3.3 Control & Monitoring devices 
 

3.3.1 Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere 
for the plant / equipment shall be supplied and mounted on the panel. 

 

3.3.2 Alarm Annunciator System 
 

 It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia 
windows of 70 mm x 50 mm size, havin g two (2) la mps per window, and hooter of 10W, an d provision 
for re peat g roup ala rm at  remote.  Th e ann unciator sh all be provided with t en (1 0) p ercent sp are 
windows or minimum two (2) windows along with electronics. 

 

3.3.3 Relay s 
 

 The relays shall be electromagnetic type suitable fo r specified control supply.  Its contact configuration 
and rating shall be suitable for the specified control function.  However minimum contact rating shall be 
5 Amp AC & 2 Amp DC as applicable.  There shall be ten (10) percent spare contacts. 

 

3.3.4 Timers 
 

 The timers shall be ele ctronic type suit able for sp ecified control supply.  Its contact co nfiguration and 
rating shall b e suitable for the specified control fun ction.  Ho wever, minimum co ntact rating shall be 5  
Amp AC & 2 Amp DC as applicable. 
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3.3.5 Control / Selector Switches 
 

 Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.  
Selector switches shall be  stay put t ype while control switches shall be spri ng-return-to-neutral type.  
Contact configuration and rating shall be as per the control function requirement.  The switches shall be 
lockable type  wherever specified.  Ea ch switch shall be provided  with en graved plates indicating the 
switch position / functions. 

3.3.6 Push Buttons / Indicating Lights 
 

 The push buttons shall be  momentary action self-resetting type, however stop  P.B.  for unidire ctional 
drives shall be provided with manual reset facility.  Its contact configuration & rating shall be as required 
for the control function but minimum 2 NO + 2 NC o f 5 Amp. AC rating.  It sh all have ro und coloured 
projecting tab and engraved escutcheon plate / inscription plate.  Colour coding of push buttons shall be 
as under: 

 

 RED        Motor OFF / Valve CLOSE YELLOW Alarm acknowledge     Left Hand Side  
 GREEN   Motor ON / Valve OPEN              BLACK  Lamp test                   Right Hand Side 
 

 Indicating lights shall b e suitabl e for direct conn ections a cross specifie d power su pplies.  It shall be  
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament.  It shall be fitted with 
LED cluster type lamp replaceable from front. 

 

 GREEN   Motor OFF / Valve CLOSED condition AMBER   Motor tripped              Left Hand Side 
 RED        Motor ON / Valve OPEN condition WHITE  Normal / healthy          Right Hand Side 
 

3.3.7 Ammeters 
 

 Ammeter shall be 9 6 x 96  mm si ze, 90 deg. d eflection, 1.5% accuracy, 1 Amp . CT o perated or with       
4-20mA input and Flush mounting type as called f or in the dat a sheet-A  (No.  PES-145-54A-DS1-0).   
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current 
indication 

 

3.3.8 Miniature Circuit Breaker (MCB) 
 

 These sh all be insta ntaneous magn etic trip type for short ci rcuit in additio n to current time inverse 
delayed thermal trip feature for over current prot ection.  The housin g of MCB shall be m ade of non -
ignitable, high impact material.  It shall have minimum short circuit rating of 9 KA for AC Voltages and 4 
KA for DC Voltages. 

 

3.3.9 Makes of various instruments / devices shall be as given below 
 
 1. Alarm Annunciators : Procon / IIC 
 2. Ammeters : AEP / IMP 
 3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T 
 4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom 
 5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN 
 6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer 
 7. MCBs : S&S Power Engg. / Indo Asian / MDS 
 8. Terminal Blocks : Jyoti / Elmex 

 
4.0 TESTING AND INSPECTION 

 
4.1 The  bidder  shall  ado pt  suitable  qual ity  assurance  program  to  ens ure  that  the equipments 

offered will meet the specification requirements in full. 
 
 

4.2 BHEL’s standard Quality Plan for L CP is enclosed with the spe cification. The bidder shall furnish 
his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer. 
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4.3 The vendor shall conduct the following tests as a minimum requirement: 
 
4.3.1 Routin e Tests 
 

1. High Voltage (H.V.) 
2. Insulation Resistance (I.R.)  
3. Functio nal  

 

4.3.2 Type Tests 
 

 1. Enclosure Class Test 
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5.0 SPARES AND CONSUMABLES 
 

5.1 Commissioning Spares and consumables 
 

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

 
5.2. Mandato ry Spares 
 

The bid der shall offer alo ngwith m ain offer, the Ma ndatory Spa res a s spe cified elsewhe re in the 
specification. The  Man datory Spares offered shall be of the same m ake a nd type as the mai n 
equipment. 

 
5.3. Re commended Spares 
 

The  bi dder  shall  f urnish  a  li st  o f  Recomme nded  S pares  indi cating  the  no rmal se rvice 
expectancy period an d freque ncy of repla cement; quantitie s re commended for 3 years operation 
alongwith uni t rate again st each item to enabl e BHEL/BHEL’s Custome r to pl ace a separate ord er 
later, if required. 

 
6.0 DRAWINGS AND DOCUMENTS 

 
6.1 The bidder shall furnish the following documents in required number of copies along with the bid : 
 

1. Data Sheet no. PES-145A-DS1-0 
2. General Arrangement Drawing. 
3. Catalogue and technical information for instruments and devices. 
4. Quality Plan. 

 
6.2 The vend or shall fu rnish the followin g document s in req uired n umber a s ag reed after th e award of 

contract: 
 

1. Data Shee No. PES-145A-DS2-0 
2. GA Drawing indicating layout of instruments, const ruction details, foundation details, cable  gland  

plate alongwith cable glands and all details mentioned in this specification. 
3. Control Schematic Diagram along with grouping of different terminals for various functions. 
4. Catalogue a nd tech nical information for instru ments and devices with sele cted option s clearl y 

marked. 
5. O&M Manuals. 
6. “As Built” Drawing. 
7. CDs.  

 

7.0 MARKING AND PACKING 
 

7.1 Panel with all instruments / devices mounted on it  shall be suitably packed & protected for the entire 
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due 
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable) 
as well as rough handling and delays in Transit and storage in open. 

 

8.0 APPLICABLE DATA SHEET FORMS 
 

 This document shall be read with one or more of the following data sheet forms : 
 

 -  Data sheet A&B for Local Panels  : Data sheet no. PES-145A-DS1-0 
 -  Data sheet C for Local Panels   : Data sheet no. PES-145A-DS2-0 
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1.00.00 TYPE TEST REQUIREMENTS 

1.01.00 General Requirements 

1.01.01 The Contractor shall furnish the type test reports of all type tests as per relevant standards 
and codes as well as other specific tests indicated in this specification. If the bidder proposes 
a different standard/code from that indicated at clause no 2.01.00 and at table 3.00.00, same 
is acceptable provided the equivalence of the proposed standard is established by the 
bidder.  A list of such tests are given for various equipment in table titled 'TYPE TEST 
REQUIREMENT FOR OTHER C&I SYSTEMS' at the end of this chapter and under the item 
“Special Requirement for Solid State Equipments/Systems”.  

 
(a) Out of the tests listed, the Bidder/ sub-vendor/ manufacturer is required to conduct 

certain type tests specifically for this contract (and witnessed by Employer or his 
authorized representative) even if the same had been conducted earlier, as clearly 
indicated subsequently against such tests. 
 

(b) For the rest, submission of type test results and certificate shall be acceptable 
provided. 
 

 i. The same has been carried out by the Bidder/ sub-vendor on exactly the same 
model /rating of equipment. 
 

ii. There has been no change in the components from the offered equipment & 
tested equipment. 
 

iii. The test has been carried out as per the latest standards alongwith 
amendments as on the date of Bid opening. 
 

(c) In case the approved equipment is different from the one on which the type test had 
been conducted earlier or any of the above grounds, then the tests have to be 
repeated and the cost of such tests shall be borne by the Bidder/ sub-vendor within 
the quoted price and no extra cost will be payable by the Employer on this account. 

1.01.02 The schedule of conduction of type tests/ submission of reports shall be submitted and 
finalized during pre-award discussion. 

1.01.03 For the type tests to be conducted, Contractor shall submit detailed test procedure for 
approval by Employer. This shall clearly specify test setup, instruments to be used, 
procedure, acceptance norms (wherever applicable), recording of different parameters, 
interval of recording precautions to be taken etc. for the tests to be carried out. 

1.01.04 The Bidder shall indicate in the relevant BPS schedule, the cost of the type test for each item 
only for which type tests are to be conducted specifically for this project. The cost shall only 
be payable after conduction of the respective type test in presence of authorize 
representative of Employer. If a test is waived off, then the cost shall not be payable. 

 
2.00.00 SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS 

2.01.00 The type test reports which are to be submitted for each of the  C&I systems( indicated in 
clause 2.01.01) shall be as indicated below: 

i) Surge Withstand Capability ( SWC) for Solid State Equipments/ Systems 

 All solid state systems/ equipments shall be able to withstand the electrical noise 
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and surges as encountered in actual service conditions and inherent in a power 
plant. All the solid state systems/ equipments shall be provided with all required 
protections that needs the surge withstand capability as defined in ANSI / IEEE 
C37.90.1.. Hence, all front end cards/ devices which receive external signals like 
Analog input & output modules, Binary input & output modules etc. including power 
supply, data highway, data links shall be provided with protections that meets the 
surge withstand capability as defined in ANSI / IEEE C37.90.1. Complete details of 
the features incorporated in electronics systems to meet this requirement, the 
relevant tests carried out, the test certificates etc. shall be submitted along with the 
proposal. As an alternative to compliance to ANSI / IEEE C37.90.1, the system 
shall comply to IEC-61000-4-4, IEC-61000-4-5 and IEC-61000-4-18. 

ii) Dry Heat test as per IEC-60068-2-2 or equivalent. 

iii) Damp Heat test as per IEC-60068-2-30 or IEC-60068-2-78 or equivalent. 

iv) Vibration test as per IEC-60068-2-6 or equivalent. 

v) Electrostatic discharge tests as per IEC 61000-4-2 or equivalent. 

vi) Radio frequency immunity test as per IEC 61000-4-6 or equivalent. 

vii) Electromagnetic Field immunity as per IEC 61000-4-3 or equivalent. 

 
 
2.01.01  C&I Systems- 

Sl. 
No 

Item Remark Test To Be 
Specifically 
Conducted 

NTPC’s 
Approval 
Req. On Test 
Certificate 

  1 Control System of DDCMIS  No Yes 

2 PLC, excluding its HMI Not applicable 
for integral 
PLCs and 
PLCs which are 
governed by 
standard 
practice of 
OEM 

No Yes 

3 VMS System (Applicable for each 
module of VMS)  

 

 No Yes 

4 Main Turbine & BFP Drive Turbine 
TSI System (Applicable for each 
module of TSI System) 

 No Yes 

5 

 

 

Vibration Analysis System 
(Applicable for each module of 
Vibration Analysis System) 

 No 

 

Yes 
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6 TG related Special modules like 
Auto synchronizer, Load transducer 
module and speed measurement 
module 

 No Yes 

7 Master Clock  No Yes 

  
  
 Note: 
 
 Type Tests are to be conducted only for the items, which are being supplied as a part of this 

Package. 
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3.00.00 TYPE TEST REQUIREMENT FOR OTHER C&I SYSTEMS 
 

Sl. 
No 

Item Test 
Requirement 

Standard Test To Be 
Specifically 
Conducted 

NTPC’s 
Approval Req. 
On Test 
Certificate 

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 

1 Electronic 
transmitter 

As per 
standard    
(col 4) 

BS-6447 / IEC-
60770 

No Yes 

2 Instrumentation Cables Twisted & Shielded* 

 -Conductor Resistance 
test 

VDE-0815 No Yes 

  Diameter test IS-10810 No Yes 

  Tin Coating 
test (Persul-
phate test) 

IS-8130 No Yes 

 -Insulation Loss of mass VDE 0472 No Yes 

  Ageing in air 
ovens** 

VDE 0472 No Yes 

  Tensile 
strength and 
elongation 
test before 
and after 
ageing** 

VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 

  Shrinkage VDE 0472 No Yes 

  Bleeding & 
blooming 

IS-10810 No Yes 

 -Inner sheath*** Loss of mass VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Cold bend/ 
cold impact 
test 

VDE 0472 No Yes 

  Hot VDE 0472 No Yes 
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deformation 

  Shrinkage VDE 0472 No Yes 

 -Outer sheath Loss of mass VDE 0472 No Yes 

  Ageing in air 
ovens** 

VDE 0472 No Yes 

  Tensile 
strength and 
elongation 
test before 
and after 
ageing** 

VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 

  Shrinkage VDE 0472 No Yes 

  Bleeding & 
blooming 

IS-10810 No Yes 

  Colour 
fastness to 
water 

IS-5831 No Yes 

  Cold bend/ 
cold impact 
test 

VDE-0472 No Yes 

  Oxygen index 
test 

ASTMD-2863 No Yes 

  Smoke 
Density Test 

ASTMD-2843 No Yes 

  Acid gas 
generation 
test 

IEC-60754-1 No Yes 

 -fillers Oxygen index 
test 

ASTMD-2863 No Yes 

  Acid gas 
generation 
test 

IEC-60754-1 No Yes 

 -AL-MYLAR 
shield 

Continuity 
test 

 No Yes 

  Shield 
thickness 

 No Yes 

  Overlap test  No Yes 
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 -Over all cable Flammability 
Test 

IEEE 383 No Yes 

  Swedish 
Chimney Test  

SEN 4241475 No Yes 

  Noise 
interference 

IEEE Trans-
actions 

No Yes 

  Dimensional 
checks 

IS 10810 No Yes 

  Cross talk VDE-0472 No Yes 

  Mutual 
capacitance 

VDE-0472 No Yes 

  HV test VDE-0815 No Yes 

  Drain wire 
continuity 

 No Yes 

 * 1.0 All cables to be supplied shall be of type tested quality. The Contractor 
shall submit for Owner'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 tests 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. 

2.0 In case 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 case the type test 
report(s) are not found to be meeting the specification requirements,  the Contractor 
shall conduct all such tests either in an independent laboratory or at manufacturer’s 
works in presence of Owner’s representative under this contract free of cost to the 
Owner and submit the reports for approval. 

 **These tests shall be carried out as per VDE0207 Part 6 & ASTMD-2116 for 
TEFLON insulated & outer sheathed cables 

 ***Applicable for armoured cables only 

      

3 DC Power Supply System (Applicable for each model and rating)       

 1)The Type Test reports for offered rectifier module and the controller module 
irrespective of the rectifier bank shall be acceptable 

  Surge 
Withstand 
Capability( 
SWC) 

(ANSI / IEEE 
C37.90.1)or 
(IEC-61000-4-4, 
IEC-61000-4-5 
and IEC-61000-
4-18). 

No Yes 

 Dry Heat Test IEC-60068-2-2 
or  equivalent 

No Yes 
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  Damp Heat test IEC-60068-2-30 
or IEC-60068-2-
78 or equivalent 

No Yes 

  Vibration test IEC-60068-2-6 
or equivalent 

No Yes 

  Electrostatic 
discharge test 

IEC 61000-4-2 
or equivalent 

No Yes 

  Radio 
frequency 
immunity test 

IEC-61000-4-6 
or equivalent      

No Yes 

  Electromagneti
c field immunity 

IEC 61000-4-3 
or    equivalent 

No Yes 

  Degree of 
Protection 

IS-13947 or 
equivalent 

No Yes 

4 Battery ## As per 
standard    
(col 4) 

IS-10918 (Ni-
Cd Batteries) 

IS-1652               
(Lead Acid 
Plante 
Batteries) 

 

No 

 

No 

 

 

Yes 

5 UPS ( Applicable for each model and rating )  

1) Type Test reports of same series of UPS with similar PCB’s cards and controllers 
as the target UPS system shall be acceptable. 

2) For Dry heat, Damp heat and vibration, the tests conducted on individual PCB’s 
shall be acceptable. 

  Surge Withstand 
Capability( SWC) 

(ANSI / IEEE 
C37.90.1)or 
(IEC-61000-4-4, 
IEC-61000-4-5 
and IEC-61000-
4-18). 

No Yes 

  Dry Heat Test IEC-60068-2-2 
or  equivalent 

No Yes 

  Damp Heat test IEC-60068-2-30 
or IEC-60068-2-
78 or equivalent 

No Yes 

  Vibration test IEC-60068-2-6 
or equivalent 

No Yes 
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  Electrostatic 
discharge test 

IEC 61000-4-2 
or equivalent 

No Yes 

  Radio frequency 
immunity test 

IEC-61000-4-6 
or equivalent      

No Yes 

  Electromagnetic 
field immunity 

IEC 61000-4-3
or    equivalent 

No Yes 

  Degree of 
protection test 

IS-13947 No Yes 

  Fuse Clearing 
Capability 

Approved 
procedure 

No Yes 

  Short Circuit 
current capability 

IEC 60146-2 No Yes 

6 Public Address System 

 IP based PA 
system 
components  

As per 
Standard  

IEC 60268-16 No  Yes  

7 Control Valves CV test ISA 75.02& 
75.11 

No Yes 

8 Flow Nozzle 
Orifice plates 

Calibration ASME PTC  

BS 1042 

No Yes 

 
 ##   The contractor shall submit for Employers approval the reports of all the type test as per 

latest IS-10918 carried out within last ten years from the date of Bid opening and the test(s) 
should have been either conducted at an independent laboratory or in presence of owner’s 
representative. The complete type test reports shall be for any rating of Battery in a particular 
group based on plate dimensions being manufactured by supplier. 

  
 Note: 
 
 Type Tests are to be conducted only for the items, which are being supplied as a part of this 

Package. 
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Sl No Package Name Supplier Name Supplier Communication Address

1
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              Kaustubha Udyog, S.No. 36/1/1, Sinhgad Road, Vadgaon Khurd,  Near Lokmat Press,

Pune, Phone- 020-24393577, Pincode  :     Email :  pressure@vsnl.com,

2
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              PRECISION MASS PRODUCTS PVT. LTD. Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, GIDC Chhatral

   Kalol Phone- 9999464663 Pincode  :  382729  Email :
sales@precisionmass.com

3
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              SWITZER PROCESS INSTRUMENTS PVT. LTD. Mr. V S Jayaprakash, 128, SIDCO North Phase,  Ambattur Estates

CHENNAI Phone- 044-26252017/2018 Pincode  :  600050  Email :
sales@switzerprocess.co.in

4
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              DRESSER INDUSTRIES INC. Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II,  GIDC 

Chhatral  Kalol Phone- 02764-233682 Pincode  :  382729  Email :
Nishit.patel@ashcroftindia.com

5
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              SOR INC. LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH STREET    

LENEXA Phone- 09810905139, Pincode  :  66215  Email :
Ldegarmo@sorinc.com, avdhesh@sherman-india.com,

6
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              GENERAL INSTRUMENTS CONSORTIUM Mr. Amarendra Kulkarni 194/195, Gopi Tank Road, Off.  Pandurang 

Naik Marg, Mahim  Mumbai Phone- 9323195251 Pincode  :  400016
Email :  amarendra@general-gauges.com

7
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              Barksdale GmbH, Germany Michael Weileder Dorn Assenheimer, Strasse 27    Reichelsheim Phone- 

 +91-9999107840 Pincode  :  D-61203  Email :  msingh@barksdale.de

8
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              INDFOS  INDUSTRIES LIMITED B-20-21, INDUSTRIAL AREA, MEERUT ROAD,    GHAZIABAD Phone- 

0120-2712016 Pincode  :     Email :  mktg@indfos.com

9
PRESSURE SWITCH/DIFF. PRESSURE SWITCH              INDFOS  (INDIA) LIMITED MR.L.C.VENKATRANGAN/MR.B.KANNAN New No.17, II Floor, Adwave

Towers,  Dr.Sevalia Shivaji Salai, T.Nagar  Chennai Phone- +91 44 
24353407 Pincode  :  600017  Email :  delhi@indfos.com

10
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 FORBES MARSHALL (HYD) LTD. MR SAILESH PATALAY/MR. M K SRINIVASAN PLOT NO.A-19/2,  & T-

4/2,  IDA,  NACHARAM,  HYDERABAD Phone- 9849913704 Pincode  :
500 076  Email :  mksrinivasan@forbesmarshall.com

11
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 PRECISION MASS PRODUCTS PVT. LTD. Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, GIDC Chhatral

   Kalol Phone- 9999464663 Pincode  :  382729  Email :
sales@precisionmass.com

12

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, ANDHERI(E)
MUMBAI Phone- +91 99589 25151 Pincode  :  400093  Email :
sales.in@baumer.com

13
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 H.GURU INSTRUMENTS (SOUTH INDIA) P. LTD 32,INDUSTRIAL SUBURB YESWANTHAPUR    BANGALORE Phone- 080-

23370300, Pincode  :  560022  Email :  info@hgurusouth.com

14
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, HO-CHI-MINH SARANI, 

KOLKATA Phone- 033 2282 2463 / 1637 Pincode  :  700071  Email :
mguru@vsnl.net

15
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 GAUGE BOURDON INDIA PVT. LTD. 194/195, Gopi Tank Road, Off Pandurang Naik Marg,    Mahim 

Mumbai, Phone- 011-41607463, Pincode  :  400016,  Email :
gicdelhi@general-gauges.com,

16
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 BOSE PANDA INSTRUMENTS PVT.LTD. Mr. Partha Bose 44, Saheed Hemanta Kumar Bose,  Sarani,  Kolkata 

Phone- +91 33 2548 7220 Pincode  :  700074  Email :
parthabosebpi@gmail.com; bosepanda@vsnl.net

17
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 A.N. INSTRUMENTS PVT. LTD. MARKETING DIVISION, 5th FLOOR, 59-B, CHOWRINGHEE ROAD,

KOLKATA Phone- 24757784,22472509 Pincode  :  700020  Email :
anidel@bol.net.in

18
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 Nesstech Instruments Private Limited 26/2, G Type, Global Industrial Park Near Nahuli Railway Crossing, 

Valvada    Vapi Phone- 9920576002 Pincode  :  396105  Email :
sales@nesstech.co.in

19
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                 SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3,

Ghansoli (East),  Navi Mumbai, Phone- 9892230623, Pincode  :  400 
701,  Email :  sdbpl@vsnl.com

20
TEMPERATURE GAUGE                                               PRECISION MASS PRODUCTS PVT. LTD. Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, GIDC Chhatral

   Kalol Phone- 9999464663 Pincode  :  382729  Email :
sales@precisionmass.com

21

TEMPERATURE GAUGE                                               Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, ANDHERI(E)
MUMBAI Phone- +91 99589 25151 Pincode  :  400093  Email :
sales.in@baumer.com

22
TEMPERATURE GAUGE                                               H.GURU INSTRUMENTS (SOUTH INDIA) P. LTD 32,INDUSTRIAL SUBURB YESWANTHAPUR    BANGALORE Phone- 080-

23370300, Pincode  :  560022  Email :  info@hgurusouth.com

23
TEMPERATURE GAUGE                                               GAUGE BOURDON INDIA PVT. LTD. 194/195, Gopi Tank Road, Off Pandurang Naik Marg,    Mahim 

Mumbai, Phone- 011-41607463, Pincode  :  400016,  Email :
gicdelhi@general-gauges.com,

24
TEMPERATURE GAUGE                                               H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, HO-CHI-MINH SARANI,

KOLKATA Phone- 033 2282 2463 / 1637 Pincode  :  700071  Email :
mguru@vsnl.net

25
TEMPERATURE GAUGE                                               GOA THERMOSTATIC INSTRUMENTS PVT.LTD. FLAT -B , GF, HILL CROWN APTS.,  COLLEGE ROAD,  MAPUSA Phone-

 Pincode  :  403525  Email :  gtilworks@pyro-electric.in

26
TEMPERATURE GAUGE                                               GOA INSTRUMENTS INDUSTRIES PVT.LTD., D2/5, Mapusa Industrial Estate, Mapusa,    Goa, Phone- 09326054551, 

Pincode  :  403507,  Email :  sumukh@goainstruments.com,

27
TEMPERATURE GAUGE                                               A.N. INSTRUMENTS PVT. LTD. MARKETING DIVISION, 5th FLOOR, 59-B, CHOWRINGHEE ROAD,

KOLKATA Phone- 24757784,22472509 Pincode  :  700020  Email :
anidel@bol.net.in

28
TEMPERATURE GAUGE                                               FORBES MARSHALL (HYD) LTD. MR SAILESH PATALAY/MR. M K SRINIVASAN PLOT NO.A-19/2,  & T-

4/2,  IDA,  NACHARAM,  HYDERABAD Phone- 9849913704 Pincode  :
500 076  Email :  mksrinivasan@forbesmarshall.com
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29
LEVEL GAUGE                                                            TOSHNIWAL BROTHERS PVT.LTD. WORKS:TOSHNIWAL IND.PVT.LTD, INDUSTRIAL ESTATE 

MAKHUPURA,    AJMER Phone- 441171 Pincode  :  305002  Email :
toshniwalprocess@gmail.com

30
LEVEL GAUGE                                                            BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 92B & 93 B ,  IMT  MANESAR  Gurgaon 

Phone- 0124-4366000 TO 9 Pincode  :  122001  Email :
sales@blissanand.com

31

LEVEL GAUGE                                                            SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL ESTATE,
OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W)  MUMBAI Phone- 
+919821038162 Pincode  :  400078  Email :
sales@sigmainstruments.co.in

32
TEMP. ELEMENT                                                        DETRIVE INSTRUMENTATION & ELECTRONICS LTD. 320, TV INDUSTIAL ESTATE, OFF.DR.A.BESANT ROAD,  BEHIND 

GLAXO, WORLI,  MUMBAI Phone- 24934125,24938403 Pincode  :
400025  Email :  trivtech@vsnl.com

33
TEMP. ELEMENT                                                        Nesstech Instruments Private Limited 26/2, G Type, Global Industrial Park Near Nahuli Railway Crossing, 

Valvada    Vapi Phone- 9920576002 Pincode  :  396105  Email :
sales@nesstech.co.in

34
TEMP. ELEMENT                                                        Thermal Instrument India Pvt. Ltd. Mr. Raghavendra M. Kulkarni 194/195, Gopi Tank Road  Behind 

Citylight Cinema,Mahim  Mumbai Phone- 09322664709 Pincode  :
400016  Email :  ramk@giconindia.com

35

TEMP. ELEMENT                                                        Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, ANDHERI(E)
MUMBAI Phone- +91 99589 25151 Pincode  :  400093  Email :
sales.in@baumer.com

36
TEMP. ELEMENT                                                        PYRO ELECTRIC INSTRUMENTS GOA PVT.LTD. M. D. BICHU/R. M. BICHU G.B, HILL CROWN APARTMENTS,  COLLEGE 

ROAD,  MAPUSA Phone- 9326114601 Pincode  :  403507  Email :
priyanka.marketing@pyro-electric.in

37

TEMP. ELEMENT                                                        GAUGE BOURDON INDIA PVT. LTD. 194/195, Gopi Tank Road, Off Pandurang Naik Marg,    Mahim 
Mumbai, Phone- 011-41607463, Pincode  :  400016,  Email :
gicdelhi@general-gauges.com,

38
TEMP. ELEMENT                                                        GOA INSTRUMENTS INDUSTRIES PVT.LTD., D2/5, Mapusa Industrial Estate, Mapusa,    Goa, Phone- 09326054551, 

Pincode  :  403507,  Email :  sumukh@goainstruments.com,

39
TEMP. ELEMENT                                                        TOSHNIWAL INDUSTRIES PVT. LTD., Industrial Estate, Makhupura,    Ajmer, Phone- 9352009000, Pincode  :

 305002,  Email :  info@tipl.com,

40
TEMP. ELEMENT                                                        SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3,

Ghansoli (East),  Navi Mumbai, Phone- 9892230623, Pincode  :  400 
701,  Email :  sdbpl@vsnl.com

41

TEMP. ELEMENT                                                        Tempsens Instrument (I) Pvt Ltd MR. V.P.RATHI/MR. HEMANT RATHI B-188A ROAD NO.5 , M.I.A
UDAIPUR Phone- 09352420069 Pincode  :  313003  Email :
info@tempsens.com

42
TRANSMITTERS                                                         ABB INDIA  LIMITED MR. RAJIV GOVIL 14, MATHURA ROAD,    FARIDABAD Phone- 

09971085678 Pincode  :  121003  Email :  vipin.swami@in.abb.com

43

TRANSMITTERS                                                         V. AUTOMAT & INTRUMENTS (P) LTD. Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA INDL.AREA, PH-1
 NEW DELHI Phone- 9810005826 Pincode  :  110 020  Email :
sales@vautomat.com

44
TRANSMITTERS                                                         Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-18, MIDC  Bhosari,  Pune Phone- 

9850560042 Pincode  :  411 026  Email :  ho@punetechtrol.com

45
TRANSMITTERS                                                         YOKOGAWA INDIA LIMITED, PLOT NO.96, ELECTRONICS CITY COMPLEX, HOSUR ROAD,

BANGALORE, Phone- 080-41586000, Pincode  :     Email :
uday.shankar@in.yokogawa.com,

46
TRANSMITTERS                                                         TOSHNIWAL INDUSTRIES PVT. LTD., Industrial Estate, Makhupura,    Ajmer, Phone- 9352009000, Pincode  :

 305002,  Email :  info@tipl.com,

47
TRANSMITTERS                                                         SBEM PVT. LTD. MR.N.K. BEDARKAR/MR. VISHWANATH KARANDIK 39, ELECTRONIC 

CO.OP.  ESTATE, PUNE SATARA ROAD  PUNE, Phone- 912041030100 
Pincode  :  411009  Email :  newdelhi@sbem.co.in

48
TRANSMITTERS                                                         Endress + Hauser (India) Pvt. Ltd., Mr. Prakash Vaghela 215-216, DLF Tower 'A',  Jasola District Centre,

New Delhi, Phone- 9717593001, Pincode  :  110025,  Email :
prakash.vaghela@in.endress.com,

49
TRANSMITTERS                                                         PANAM ENGINEERS Mr. Santosh Shukla 203, Jaisingh Business,Parsiwada,  Sahar 

road,Andheri(East),  Mumbai, Phone- 9892179529, Pincode  :  400099,
 Email :  santosh@panamengineers.com,

50
TRANSMITTERS                                                         Moore Industries International Inc. Leonard.W. Moore/ Matt Moren 16650 Schoenborn St.    North Hills 

Phone- +1 818 830 5548 Pincode  :  91343  Email :
mmoren@miinet.com

51
TRANSMITTERS                                                         EMERSON PROCESS MANAGEMENT (INDIA) 

PVT.LTD.
Mr. Amit Paithankar/Vikram Raj Singh 206-210,BALARAMA BUILDING
2ND FLR. BANDRA EAST  MUMBAI Phone- 9619121500 Pincode  :
400051  Email :  vikramraj.singh@emerson.com

52
TRANSMITTERS                                                         NIVO CONTROLS PVT. LTD. Mr. Praveen Toshniwal 104-115, Electronic Complex,    Indore Phone- 

0731-4081305 Pincode  :  452010  Email :  sales@nivocontrols.com

53
TRANSMITTERS                                                         SIEMENS LIMITED Dr. Armin Bruck/Sandeep Mathur 130, Pandurang Budhkar Marg  Worli

 Mumbai Phone- 0124 383 7377 Pincode  :  400018  Email :
ankit.varshney@siemens.com

54
TRANSMITTERS                                                         SMART INSTRUMENTS LTD, BRAZIL Agents: Digital Electronic Ltd. 74/11 'C' Cross Road  MIDC Andheri 

(East)  MUMBAI Phone- 28208477 Pincode  :  400093  Email :
corp@delbby.rpgms.ems.vsnl.net.in

55

TRANSMITTERS                                                         Honeywell Automation India Limited Mr. Ritwij Kulkarni 917, INTERNATIONAL TRADE TOWER,  NEHRU 
PLACE,  NEW DELHI Phone- 9890200584 Pincode  :  110019  Email :
rajesh.chaudhary@honeywell.com

56
TEMPERATURE SWITCH                                             TOSHNIWAL BROTHERS PVT.LTD. WORKS:TOSHNIWAL IND.PVT.LTD, INDUSTRIAL ESTATE 

MAKHUPURA,    AJMER Phone- 441171 Pincode  :  305002  Email :
toshniwalprocess@gmail.com

57
TEMPERATURE SWITCH                                             DRESSER INDUSTRIES INC. Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II,  GIDC 

Chhatral  Kalol Phone- 02764-233682 Pincode  :  382729  Email :
Nishit.patel@ashcroftindia.com

58
TEMPERATURE SWITCH                                             INDFOS  (INDIA) LIMITED MR.L.C.VENKATRANGAN/MR.B.KANNAN New No.17, II Floor, Adwave 

Towers,  Dr.Sevalia Shivaji Salai, T.Nagar  Chennai Phone- +91 44 
24353407 Pincode  :  600017  Email :  delhi@indfos.com
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59
TEMPERATURE SWITCH                                             SWITZER PROCESS INSTRUMENTS PVT. LTD. Mr. V S Jayaprakash, 128, SIDCO North Phase,  Ambattur Estates

CHENNAI Phone- 044-26252017/2018 Pincode  :  600050  Email :
sales@switzerprocess.co.in

60
TEMPERATURE SWITCH                                             SOR INC. LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH STREET    

LENEXA Phone- 09810905139, Pincode  :  66215  Email :
Ldegarmo@sorinc.com, avdhesh@sherman-india.com,

61
DIFFERENTIAL PRESSURE SWITCH                              SOR INC. LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH STREET    

LENEXA Phone- 09810905139, Pincode  :  66215  Email :
Ldegarmo@sorinc.com, avdhesh@sherman-india.com,

62
JUNCTION BOX                                                         K.S.INSTRUMENTS PVT.LTD. S Raghavan No. 72, 3rd Main, 1st Stage  Industrial Suburb, 

Yeshwanthpur  Bangalore Phone- 9880385770 Pincode  :  560022
Email :  sales1@ksinstruments.net

63
JUNCTION BOX                                                         SUCHITRA INDUSTRIES NO-2,OPP-27 AECS LAYOUT 2ND STG REJAMAHALVILAS EXTN 2ND 

STG  BANGALORE   Phone-  Pincode  :     Email :
suchitra.industriesblr@gmail.com

64
JUNCTION BOX                                                         FLEXPRO ELECTRICALS PVT. LTD. Mr. Dineshbhai Zaveri C-1/ 27&37, GIDC, Kabilpore,    Navsari Phone- 

02637-265140,265003 Pincode  :  396424  Email :
flexpro@flexproltd.com

65
JUNCTION BOX                                                         Shrenik & Company, Mr. Mitesh Shah/Mr. Pulin Shah 39 A/3 ,Panchratna Industrial  Estate, 

Sarkhej-Bavla Road  Ahmedabad Phone- 9825024921 Pincode  :
382213  Email :  sales@pustron.com, pulin@sumip.com

66

JUNCTION BOX                                                         AJMERA INDUSTRIAL & ENGINEERING WORKS JIGNESH MAHENDRA AJMERA DENA BANK BLDG.,SHREE NAGESH
INDL. ESTATE,STATION ROAD,  MUMBAI Phone- 022 67973578 
Pincode  :  400 088  Email :  ajmera@ajmera.net, 
jmajmera@yahoo.com

67
INSTRUMENTS TUBE FITTINGS                                   VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6,    NOIDA Phone- +91-

9810122070 Pincode  :  201301  Email :  naveensingh@vsnl.com

68
INSTRUMENTS TUBE FITTINGS                                   PRECISION ENGINEERING INDUSTRIES K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE  S.V. 

ROAD,GOREGAON(W)  MUMBAI Phone- 022 42631700 Pincode  :  400 
062  Email :  peiks@vsnl.com

69

INSTRUMENTS TUBE FITTINGS                                   AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER KAILASH-II    NEW 
DELHI Phone- 9810182430 Pincode  :  110048  Email :
niraj@aurainc.com

70

INSTRUMENTS TUBE FITTINGS                                   Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  ELPHINSTONE ROADSTN.(WR),  MUMBAI 
Phone- (022) 43338000 Pincode  :  400013  Email :
sales@fluidcontrols.com

71

LEVEL SWITCH-CAPACITANCE TYPE                            SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL ESTATE,
OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W)  MUMBAI Phone- 
+919821038162 Pincode  :  400078  Email :
sales@sigmainstruments.co.in

72
LEVEL SWITCH-CAPACITANCE TYPE                            V. AUTOMAT & INTRUMENTS (P) LTD. Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA INDL.AREA, PH-1

 NEW DELHI Phone- 9810005826 Pincode  :  110 020  Email :
sales@vautomat.com

73
LEVEL SWITCH-CAPACITANCE TYPE                            SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3,

Ghansoli (East),  Navi Mumbai, Phone- 9892230623, Pincode  :  400 
701,  Email :  sdbpl@vsnl.com

74
LEVEL SWITCH-CAPACITANCE TYPE                            Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-18, MIDC  Bhosari,  Pune Phone- 

9850560042 Pincode  :  411 026  Email :  ho@punetechtrol.com

75
LEVEL SWITCH-CAPACITANCE TYPE                            LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana Rajkamal', 7th floor, 13, Camac Street

KOLKATA Phone- 0 33 2283 2766 Pincode  :  700017  Email :
b_jana@levcongroup.com

76

LEVEL SWITCH-CAPACITANCE TYPE                            Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, ANDHERI(E)
MUMBAI Phone- +91 99589 25151 Pincode  :  400093  Email :
sales.in@baumer.com

77
LEVEL SWITCH-CONDUTIVITY  TYPE                           Sapcon Instrument Pvt Ltd. 131, PALSHIKAR COLONY   Contact Person- Mr. Ashwin (9826080207)

 INDORE Phone- +91-731-4085751, Pincode  :  452004  Email :
sales@sapconinstruments.com

78
LEVEL SWITCH-CONDUTIVITY  TYPE                           LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana Rajkamal', 7th floor, 13, Camac Street

KOLKATA Phone- 0 33 2283 2766 Pincode  :  700017  Email :
b_jana@levcongroup.com

79
LEVEL SWITCH-CONDUTIVITY  TYPE                           BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 92B & 93 B ,  IMT  MANESAR  Gurgaon 

Phone- 0124-4366000 TO 9 Pincode  :  122001  Email :
sales@blissanand.com

80

LEVEL SWITCH-CONDUTIVITY  TYPE                           V. AUTOMAT & INTRUMENTS (P) LTD. Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA INDL.AREA, PH-1
 NEW DELHI Phone- 9810005826 Pincode  :  110 020  Email :
sales@vautomat.com

81
LEVEL SWITCH-CONDUTIVITY  TYPE                           HI-TECH SYSTEMS & SERVICES LTD. Mr. Vikash Agrawal/Mr. Tarun Debnath 119, PARK STREET ,

KOLKATA Phone- 033-22290045 Pincode  :  700016  Email :
sandeep@hitech.in

82
LEVEL SWITCH-CONDUTIVITY  TYPE                           RAMAN INSTRUMENTS PVT.LTD. Mr. N R Shenoy/Mr G B Vijh 8, First Floor.Plot : 160A  Bait-Ush-Sharaf, 

29th Road,Bandra(W)  MUMBAI Phone- 09892331381 Pincode  :
400050  Email :  ramanbpl@vsnl.com

83

LEVEL SWITCH-CONDUTIVITY  TYPE                           SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL ESTATE,
OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W)  MUMBAI Phone- 
+919821038162 Pincode  :  400078  Email :
sales@sigmainstruments.co.in

84
LEVEL SWITCH-CONDUTIVITY  TYPE                           SOR INC. LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH STREET    

LENEXA Phone- 09810905139, Pincode  :  66215  Email :
Ldegarmo@sorinc.com, avdhesh@sherman-india.com,

85
LEVEL SWITCH-FLOAT TYPE                                       Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-18, MIDC  Bhosari,  Pune Phone- 

9850560042 Pincode  :  411 026  Email :  ho@punetechtrol.com

86
LEVEL SWITCH-FLOAT TYPE                                       D.K. INSTRUMENTS PVT.LTD. N.SIKDAR/ SUMIT SIKDAR 76/2,SELIMPUR RD DHAKURIA    Kolkata 

Phone- 033-2415-1310. Pincode  :  700031  Email :  dkinst@vsnl.net

87

LEVEL SWITCH-FLOAT TYPE                                       V. AUTOMAT & INTRUMENTS (P) LTD. Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA INDL.AREA, PH-1
 NEW DELHI Phone- 9810005826 Pincode  :  110 020  Email :
sales@vautomat.com
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88

LEVEL SWITCH-FLOAT TYPE                                       SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3,
Ghansoli (East),  Navi Mumbai, Phone- 9892230623, Pincode  :  400 
701,  Email :  sdbpl@vsnl.com

89
LEVEL SWITCH-FLOAT TYPE                                       LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana Rajkamal', 7th floor, 13, Camac Street

KOLKATA Phone- 0 33 2283 2766 Pincode  :  700017  Email :
b_jana@levcongroup.com

90
LEVEL SWITCH-FLOAT TYPE                                       GENERAL INSTRUMENTS CONSORTIUM Mr. Amarendra Kulkarni 194/195, Gopi Tank Road, Off.  Pandurang 

Naik Marg, Mahim  Mumbai Phone- 9323195251 Pincode  :  400016
Email :  amarendra@general-gauges.com

91

LEVEL SWITCH-FLOAT TYPE                                       Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, ANDHERI(E)
MUMBAI Phone- +91 99589 25151 Pincode  :  400093  Email :
sales.in@baumer.com

92
LEVEL SWITCH-FLOAT TYPE                                       SBEM PVT. LTD. MR.N.K. BEDARKAR/MR. VISHWANATH KARANDIK 39, ELECTRONIC

CO.OP.  ESTATE, PUNE SATARA ROAD  PUNE, Phone- 912041030100 
Pincode  :  411009  Email :  newdelhi@sbem.co.in

93

LEVEL SWITCH-FLOAT TYPE                                       SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL ESTATE,
OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W)  MUMBAI Phone- 
+919821038162 Pincode  :  400078  Email :
sales@sigmainstruments.co.in

94

LEVEL SWITCH-FLOAT TYPE                                       SOR INC. LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH STREET    
LENEXA Phone- 09810905139, Pincode  :  66215  Email :
Ldegarmo@sorinc.com, avdhesh@sherman-india.com,

95
INSTRUMENTS PIPE FITTINGS                                    AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER KAILASH-II    NEW 

DELHI Phone- 9810182430 Pincode  :  110048  Email :
niraj@aurainc.com

96
INSTRUMENTS PIPE FITTINGS                                    PRECISION ENGINEERING INDUSTRIES K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE  S.V. 

ROAD,GOREGAON(W)  MUMBAI Phone- 022 42631700 Pincode  :  400 
062  Email :  peiks@vsnl.com

97
INSTRUMENTS PIPE FITTINGS                                    VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6,    NOIDA Phone- +91-

9810122070 Pincode  :  201301  Email :  naveensingh@vsnl.com

98

INSTRUMENTS PIPE FITTINGS                                    Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  ELPHINSTONE ROADSTN.(WR),  MUMBAI 
Phone- (022) 43338000 Pincode  :  400013  Email :
sales@fluidcontrols.com

99
INSTRUMENT FITTINGS                                             HP VALVES & FITTINGS INDIA PVT. LTD. S. Harichandran/P.S. Pandi B-11, Mugappair Industrial Estate,

CHENNAI Phone- 044 26252537 Pincode  :  600037  Email :
sales@hpvalvesindia.com

100
INSTRUMENT FITTINGS                                             Arya Crafts & Engineering Pvt. Ltd. Mr.Sanjay Brahman/Mr.Shyam Vazirani 102, Vora Industrial Estate 

No.4  Navghar, Vasai Road (E)  Dist.Thane, Mumbai Phone- +91-250-
2392246 Pincode  :  401210  Email :  arya@aryaengg.com

101

INSTRUMENT FITTINGS                                             Perfect Instrumentation Control (India) Pvt. Ltd. MD Hussain Shaikh/Shahanawaz Khan Gala No. 168, Loheki 
Chwal,216/ 218,  Maulana Azad Rd. Nagpada Junction  Mumbai Phone- 
91-9324383121 Pincode  :  400008  Email :
shahanawaz.khan@perfectinstrumentation.com

102
INSTRUMENT FITTINGS                                             FLUIDFIT ENGINEERS PVT. LTD. Mr. Abbas Bhola Potia Building No. 2, Office No. 3,292,  Bellasis 

Road,Mumbai Central (East)  Mumbai Phone- 9920044113 Pincode  :
400008  Email :  ab@fluidfitengg.com

103
INSTRUMENT FITTINGS                                             VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6,    NOIDA Phone- +91-

9810122070 Pincode  :  201301  Email :  naveensingh@vsnl.com

104
INSTRUMENT FITTINGS                                             PANAM ENGINEERS Mr. Santosh Shukla 203, Jaisingh Business,Parsiwada,  Sahar 

road,Andheri(East),  Mumbai, Phone- 9892179529, Pincode  :  400099,
 Email :  santosh@panamengineers.com,

105

INSTRUMENT FITTINGS                                             Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  ELPHINSTONE ROADSTN.(WR),  MUMBAI 
Phone- (022) 43338000 Pincode  :  400013  Email :
sales@fluidcontrols.com

106
INSTRUMENT FITTINGS                                             PRECISION ENGINEERING INDUSTRIES K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE  S.V. 

ROAD,GOREGAON(W)  MUMBAI Phone- 022 42631700 Pincode  :  400 
062  Email :  peiks@vsnl.com

107
INSTRUMENT FITTINGS                                             AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER KAILASH-II    NEW 

DELHI Phone- 9810182430 Pincode  :  110048  Email :
niraj@aurainc.com

108

INSTRUMENT FITTINGS                                             Comfit & Valve Pvt. Ltd. Mr. Jeetu Jain/Mr. Vinay Sosa Survey No. 23/1, Part 2,  Ahmedabad-
Mehsana Highway  Laxmipura, Nandasan Phone- 02764-267036/37 
Pincode  :  382705  Email :  marketing@com-fit.com

Notes:- 1.)The above Sub-Vendor list is tentative & reference only. However Sub-Vendor List is subject
to BHEL/End user approval without any commercial /delivery implication. 2.)New Sub-Vendor if proposed
by Vendor during contract stage shall subject to BHEL/end user approval without commercial/delivery
implication.
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KKS NUMBERING PHILOSOPHY 

 
For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.  
The purpose is to assign a unique number to every equipment in the power plant. For C&I equipment 
unique number are to be provided up to the signal level so that a unique number Input / Output exist in 
DCS for every signal. 
 
 
Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following: 
 

 
X X X A A Y Y B B B 

 
 
 
First three digits indicate the Sub-System. The Code for the major system are given as per 
Annexure-1. 
 
Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish 
between main systems having same Alpha Codes. 
 
Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of 
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2  
 
Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit 
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at 
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3. 
 

   

3 x 800 MW PVUNL PATRATU TPP PHASE-I       

** 
KKS TAGS ARE  PROVIDED IN THE P&ID FURNISHED BY VENDOR.HOWEVER, IF THE KKS NUMBER 
OF EQUIPMENT/INSTRUMENTS CHANGES,THE SAME SHALL BE FINALIZED DURING DETAILED 
ENGINEERING.
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ANNEXURE-1 

List of System / Sub-System Codes used in Power Plant: 

1) Mill Reject Handling System: EUA 

ANNEXURE-2 

Standard Equipment Codes: 

AA Valves including drives, also hand operated 

AB Seclusions, Lock, Gates, Doors 

AC Heat Exchanger 

AE Turning, Driving, Lifting equipment 

AF Continuous conveyors, Feeders 

AG Generator Units 

AH Heating and Cooling Units 

AK Pressing and Packaging equipment 

AM Mixer, Stirrer 

AN Blower, Air Pumps / Fans, Compressor Units 

AP Pump Units 

AT Purification, Drying, Filter 

AV Combustion Equipment e.g. grates 

Standard Apparatus Codes: 

BB Vessels and Tank 

BF Foundation 

BG Boiler Heating Surfaces 

BN Injector, Ejector 

BP Flow and throughput limitation equipment (Orifice) 

BQ Holders, Carrying Equipment, Support 

BR Piping, Ducts, Chutes, Compensator 

BS Sound Absorber 

BU Insulations, Sheatings 

Standard Measuring Circuits Codes: 

CD Density 

CE Electrical Quantities 

CF Flow, throughput 

CG Distance, Length, Position 

CK Time 

CL Level 

3 x 800 MW PVUNL PATRATU TPP PHASE-I       

Refer the P&ID sheets.
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CM Humidity 

CQ Analysis (SWAS) 

CS Speed, Velocity, Frequency 

CT Temperature 

CY Vibration, Expansion 

ANNEXURE-3 

Numerical Keys 

A) Numerical Keys at System Code Level  

i) Use 10, 20, 30... To distinguish between main systems having same Alpha 

Codes.  Examples: 

a) Main Steam (Left) and Main Steam (Right) 

b) BFP – A/B/C 

c) ID Fan – A/B, FD Fan A/B, AH – A/B 

ii) For branch off from main system path having code say 10, keep the same 

alpha code and use 11, 12, 13 etc. Similarly for other branch off from main 

system path having code say 20, keep the same alpha code and use 21, 22, 23 

etc and shall carry on further in the same way. 

iii) If the branch off from main system / sub system path is used for some other 

system, where different alpha codes can be applied, then in that case the said 

branch line will be designated by the alpha codes of the system to which it is 

providing the input. 

B) Numerical keys at Equipment Code level: 

There are three numerical keys available for each type of equipment code.  

Following has been agreed upon considering present practice, better flexibility and 

ease in sorting. 

i) Valves and Dampers    --- Equipment Code – AA

  N1 N2  N3 

Motorised (on/off duty) - 0 01 to 50
Motorised (inching duty) - 0 51 to 99 
Pneumatic (Control) - 1 01 to 50 
Motorised (thyrestor Control) - 1 51 to 99 
Sol. Operated  - 2 01 to 99 

(Open / Close duty (Valves, NRVs, Gate) 

Hydraulic - 3 01 to 99 

3 x 800 MW PVUNL PATRATU TPP PHASE-I       
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NRV (Without actuation) - 4 01 to 99 

Manual - 5 01 to 99 

Manual - 6 01 to 99 

Relief & Safety Valves - 7 01 to 99 

Reserve - 8 01 to 99 

Reserve - 9 01 to 99 

ii) Field Instruments 

Field Transmitters & Analog Signals - 0 01 to 99 

Field Switches & Binary Signals - 1 00 to 99 

PG Test Point - 4 00 to 99 

Gauges - 5 00 to 99 

Automatic Turbine Tester (ATT)-HWR - 2 00 to 99 

(Reserved for protection Signals used by Hardwar) 

Example of Numerical Key Usage: 

In line with the philosophy adopted for Valves / Dampers /instruments etc. 

pumps and fans in the main systems (having different system code) can be 

numbered as AP/N100 and as AP/N101, 102, ………. Where system code is 

same.  

3 x 800 MW PVUNL PATRATU TPP PHASE-I       
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4x210 + 3x500 MW KAHALGOAN 
STPS, STG-I &II- FGD SYSTEM 

HVAC SYSTEM 
TECHNICAL SPECIFICATION  

(MATERIAL HANDLING PORTION) 
 

SPECIFICATION No: PE-TS-481- (571-13000-
A)-A001 (REV-0) 
SECTION :  I 
SUB-SECTION :  C-5 
REV. 00  

 

 

 
 
 

   
 
 
 
 
 

SECTION: I 
 

SUB-SECTION: C-5 
TECHNICAL SPECIFICATION (MATERIAL HANDLING) 
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