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 All the Equipments shall be protected against external corrosion by providing suitable 
painting. 
 

 The surfaces of stainless steel, Galvanised steel, Gunmetal, brass, bronze and non-metallic 
components shall not be applied with any painting. The Bidder shall clean the external 
surfaces and internal surfaces before Erection by wire brushing and air blowing. The steel 
surface to be applied with painting shall be thoroughly cleaned before applying painting by 
brushing, shot blasting etc as per the agreed procedure. 
 

 For all the steel surfaces (external) exposed to atmosphere (outdoor installation), a coat of 
red oxide primer of thickness 30 to 35 microns followed up with three coats of synthetic 
enamel paint, with 25 microns as thickness of each coat, shall be applied. 

 
 For all the steel surfaces inside the building (indoor installation), a coat of red oxide primer of 

of thickness 30 to 35 microns followed up with two coats of synthetic enamel paint, with 25 
microns as thickness of each coat, shall be applied. 

 
 However for all parts coming in contact with acid fumes (in Battery rooms), a coat of epoxy 

resin based zinc phosphate primer of minimum thickness 30 to 35 microns followed up with 
undercoat of epoxy resin based paint pigmented with Titanium dioxide of minimum thickness 
of 25 microns shall be applied and a top coat consisting of one coat of epoxy paint of 
approved shade and colour with glossy finish of minimum thickness of 25 microns. 
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TITLE  : 
ELECTRICAL EQUIPMENT SPECIFICATION 

FOR 
AC SYSTEM 

2x500 MW NEYVELI NEW THERMAL POWER STATION 
(NNTPS)

SPECIFICATION NO. 
   PE-TS-400-552-A000
VOLUME NO.  :       II-B 
SECTION:        C
REV NO. :  00   DATE: 18.11.15 
SHEET:    1    OF      1 

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 
a) Services and equipment as per “Electrical Scope between BHEL and Vendor”. 
b) Any item/work either supply of equipment or erection material which have not been 

specifically mentioned but are necessary to complete the work for trouble free and 
efficient operation of the plant shall be deemed to be included within the scope of this 
specification. The bidder without any extra charge shall provide the same. 

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

d) Erection and commissioning spares. 
e) Erection & Maintenance tools & tackles.  
f) Electrical load requirement for Air conditioning System. 
g) All equipment shall be suitable for the power supply fault levels and other climatic 

conditions mentioned in the enclosed project information. 
h) Bidder to furnish list of makes for each equipment at contract stage, which shall be 

subject to customer /BHEL approval without any commercial and delivery 
implications to BHEL. 

i) Various drawings, data sheet as per required format, quality plans, calculations, test 
reports, test certificates, operation and maintenance manuals etc shall be furnished as 
specified at contract stage. All documents shall be subject to customer /BHEL approval 
without any commercial implications to BHEL. 

j) Motor shall meet minimum requirement of specification AC/DC motors. 

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 
ELECTRICAL & TERMINAL POINTS: 
Refer “Electrical Scope between BHEL and Vendor”.  

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID
3.1 Bidder shall confirm total compliance to the electrical specification without any deviation from 

the technical/ quality assurance requirements stipulated. In line with this, the bidder as technical 
offer shall furnish two signed and stamped copies of the following: 
a) A copy of this sheet “Electrical Equipment Specification for Ventillation System” and 

sheet “Electrical Scope between BHEL and Vendor” with bidder’s signature and 
company stamp. 

b) List of Erection and Commissioning spares. 
c) List of Erection & Maintenance tools & tackles.  
d) Electrical load requirement. 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type test 
certificates, technical literature, etc, is required during tender stage. Any such submission even 
if made, shall not be considered as part of offer. 

4.0 LIST OF ENCLOSURES
4.1 Electrical scope between BHEL & vendor.- 2 sheets. 
4.2 Std. Technical specification for LV motors.- 5 sheets 
4.3 Std. Technical specification for Cabling installation.- 6 sheets. 
4.4 Data Sheets (A) for 415V Electric Motors.- 2 sheets. 
4.5 Data Sheets (C) for 415V Electric Motors- 2 sheets. 
4.6 Quality plan for motor below 75kW.- 2 sheets 
4.7 Quality plan for motor above 75kW.- 9 sheets 
4.8 Load data format.- 1 sheet 
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1.0 INTENT OF SPECIFIATION 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

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

2.0 CODES AND STANDARDS

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

IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement ofr rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechnical vibration of rotatinf electrical machines 
IS:12615 Energy Efficient Induction Motors - Three Phase Squirrel Cage

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

3.0 DESIGN REQUIREMENTS

3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 
sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 
other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

3.3 Starting Requirements

3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 
exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 
accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

3.3.3 The following frequency of starts shall apply 

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

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  
the rated load operating temperature. (not to be repeated in the second successive hour) 

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
sutable fro mimimum 20,000 starts during the life time of the motor 

3.4 Running Requirements

3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 
without injurious heating to the motor. 

3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 
the rated voltage for duration of 2 secs. 

3.5 Stress During bus Transfer

3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress 
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 
torque under above condition. 

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 
the values specified in IS 12065. 

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 
shall be within the limits specified in IS: 12075. 

4.0 CONSTRUCTIONAL FEATURES

4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 
cooling conforming to IC-0141 or IC-0151 of IS: 6362.  

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

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

4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 
facility for drainage at the lowest point. 

4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 
applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10�C.

4.7 Terminals and Terminal Boxes

4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 
for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 

 Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by 
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

4.7.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 
on the left hand side of the motor when viewed from the non-driving end.  

4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 
& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or V W & V respectively. 

4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

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

4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 
motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

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

4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 
shall be of tinned Copper, crimping type. 

4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9 General

4.9.1 Motors provided for similar drives shall be interchangeable. 

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

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

4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 
Electricity rules 1956. 

4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

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

4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

5.0 INSPECTION AND TESTING

5.1 All materials, components and equipments covered under this specification shall be procured, 
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

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

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

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet).

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

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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1.0 INTENT OF SPECIFIATION 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

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

2.0 CODES AND STANDARDS

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

IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement ofr rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechnical vibration of rotatinf electrical machines 
IS:12615 Energy Efficient Induction Motors - Three Phase Squirrel Cage

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

3.0 DESIGN REQUIREMENTS

3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 
sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 
other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

3.3 Starting Requirements

3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 
exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 
accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

3.3.3 The following frequency of starts shall apply 

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

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  
the rated load operating temperature. (not to be repeated in the second successive hour) 

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
sutable fro mimimum 20,000 starts during the life time of the motor 

3.4 Running Requirements

3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 
without injurious heating to the motor. 

3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 
the rated voltage for duration of 2 secs. 

3.5 Stress During bus Transfer

3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress 
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 
torque under above condition. 

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 
the values specified in IS 12065. 

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 
shall be within the limits specified in IS: 12075. 

4.0 CONSTRUCTIONAL FEATURES

4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 
cooling conforming to IC-0141 or IC-0151 of IS: 6362.  

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

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

4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 
facility for drainage at the lowest point. 

4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 
applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10�C.

4.7 Terminals and Terminal Boxes

4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 
for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 

 Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by 
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

4.7.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 
on the left hand side of the motor when viewed from the non-driving end.  

4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 
& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or V W & V respectively. 

4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

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

4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 
motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

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

4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 
shall be of tinned Copper, crimping type. 

4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9 General

4.9.1 Motors provided for similar drives shall be interchangeable. 

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

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

4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 
Electricity rules 1956. 

4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

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

4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

5.0 INSPECTION AND TESTING

5.1 All materials, components and equipments covered under this specification shall be procured, 
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

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

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

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet).

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

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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1.0 Design ambient temperature   : 50 oC

2.0 Maximum acceptable kW rating of LV motor : 160KW * 

3.0 Installation (Indoors/ Outdoors)  : As required 

4.0 Details of supply system 

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

e) Short time rating for terminal  boxes  
o 90 kW and above (Breaker : 50 KA for 0.25 sec. 

controlled) 
o Below 90 kW (Contactor : 50 KA protected by HRC fuse 

controlled) 
 f) LV System grounding   : Solidly 

5.0 Class of insulation    : Class ‘F’, with temp rise limited to  
class B. 

6.0 Minimum voltage for starting   : 85% of rated voltage 
(As percentage of rated voltage)     

7.0 Power cables data    : Shall be given during Detailed engg 

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

9.0 Space heater supply    : 240 V, 1¢ , 50 Hz  

10.0 Rating up to which Single phase motor : Acceptable below 0.20 kW 

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

12.0 Flame-proof motor 

a) Enclosure suitable (As per IS:2148) : As per requirement 
b) Classification of Hazardous area  : As per requirement 

(As per IS: 5572  part-I) 

13.0 Makes : BHEL/ Customer approval 

14.0 Paint shade : Shall be given during Detailed engg 

15.0 Degree Of protection for motor/ terminal box    : As per IS 4691 
    

* LT motors of continuous duty shall be energy efficient IE2 class conforming to IS12615 
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16.0 TESTING 

            16.1 Type Tests 

 For HT & LT Motors above 50kW, type test reports for type tests as per IS: 325/ IS: 12615  
conducted on equipment similar to those proposed to be supplied and carried out within last 
 five years from the date of bid opening viz. February 2012 shall be submitted. However, if  
such reports are not available, one motor of each type shall be subjected to type tests for free of  
cost. 

            16.2 Routine Tests 

 All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer  
            or customer representative.
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NAME OF VENDOR  

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.
No.

Description Data to be filled by successful 
bidder

A. General 

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data 

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

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

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

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

15 Torque  

 a) Starting  

 b) Maximum  

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

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

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

 a) At 100% load  

 c) At 75% load  
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NAME OF VENDOR  

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.
No.

Description Data to be filled by successful 
bidder

 c) At starting  

C. Constructional Features 

1 Method of connection of motor driven equipment  

2 Applicable Standard  

3 DOP of Enclosure  

4 Method of cooling  

5 Class of insulation  

6 Main terminal box  

 a) Type  

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

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

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

7 Space heater details (Voltage & watts)  

8 Flame proof motor details (if applicable)  

 a) Enclosure  

 b) suitability for hazardous area  
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding  

10 Winding connection  

11 Kind of rotor winding  

12 Kind of bearings  

13 Direction of rotation when viewed from NDE  

14 Paint Shade & type  

15 Net weight of motor  

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

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

 a) Torque speed characteristic  

 b) Thermal withstand characteristic  

 c) Current vs time  

 d) Speed vs time  
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2X500 MW NNTPP- (SG PACKAGE) 

 

 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

AIR CONDITIONING SYSTEM 
 

 
 

 

 
 
Specific Technical Requirements (C&I): 

 
1.0 The control of Air Conditioning System shall be through PLC based 

control system having hot redundant Central Processing Unit. The 
PLC based control system shall be supplied under Air Conditioning 
System for NNTPP-TG package. The operation and control 
philosophy of Air Conditioning System and Ventilation system has 
been elaborated in separate section in the specification. The PLC 
shall be common for both units, and shall be located in AC Plant 
Room. All the interface requirements of air conditioning system 
which are to be hooked up with PLC in AC Plant Room shall be 
taken care by the bidder. 

 
1.1 Bidder to keep the provision for accepting fire signals from Fire 

Alarm & Protection System and the closure of relevant fire dampers 
in Air Conditioning and Ventilation System. 
 

1.2 The solenoid valves shall have limit switches for open/close 
feedback.  
 

1.3 All electrical actuators shall be of non-integral starter type.  
 
1.4 Interface of MCC, HT SWGR, field instruments, Actuators etc. with 

PLC based control system shall be as per Drive Control Philosophy 
attached in the specification.  

 
1.5 All the instruments/drives shall be terminated on JBs/Panels in field. 

JBs/Panels shall be in Bidder's scope. 
 

1.6 Soft link connectivity between microprocessor based panels 
(VAM/Chillers) & DCS is required for monitoring & is in bidder 
scope. 

 
1.7 LPB station for start/stop & open/close shall be provided for testing 

& maintenance facility. 
 

1.8 Communication to main plant DCS for monitoring shall be OPC 
compliant (Data Access 2.0) TCP/IP on Fibre Optic link. 

 
1.9 Scope of Instrumentation cables (Screened Control Cables), Fibre 

Optic cable & Control cables shall be as per Electrical Cable scope 
matrix in Electrical portion of specification. 
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2X500 MW NNTPP- (SG PACKAGE) 

 

 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

AIR CONDITIONING SYSTEM 
 

 
 

 

 
1.10 The make/model of various instruments/items/systems shall be 

subject to approval of owner/purchaser during detailed engineering 
stage. No commercial implication in this regard shall be acceptable. 
In case of any conflict and repetition of clauses in the specification, 
the more stringent requirements among them are to be complied 
with. 

 
 

1.11 Following documents to be furnished by the bidder along with the 
bid: 

 List of drives pertaining to Air Conditioning System  
 I/O List for Air Conditioning System 
 Duly stamped and signed copy of Quality Plan. 

 
 

1.12 Drawings/Documents and data to be furnished after award of the           
contract shall be as per list attached. 
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CAT OF 
APPROVAL

BHEL 

1 PE-V9-400-554-I901 INSTRUMENT DATA SHEETS A VENDOR C&I
2 PE-V9-400-554-I902 INSTRUMENT SCHEDULE I VENDOR C&I
3 PE-V9-400-554-I903 INSTRUMENT HOOK UP A VENDOR C&I
4 PE-V9-400-554-I904 FIELD JB TERMINATIONS I VENDOR C&I

5 PE-V9-400-554-I905
QUALITY PLANS/CHECK LISTS (For all applicable 
instruments)

A VENDOR C&I

6 PE-V9-400-554-I914 CONTROL SCHEMES (BLOCK LOGIC) A VENDOR C&I

7 PE-V9-400-554-I924
LIST OF SIGNAL EXCHANGE WITH DCS (BOTH 
HARDWIRED & SERIAL INTERFACE IN BHEL 
FORMAT)

A VENDOR C&I

8 PE-V9-400-554-I925 PROCESS GRAPHIC MANUSCRIPTS PLC I VENDOR C&I
9 PE-V9-400-554-I926 PROCESS GRAPHIC MANUSCRIPTS FOR DCS I VENDOR C&I
10 PE-V9-400-554-I927 CABLE SCHEDULE & INTERCONNECTION I VENDOR C&I
11 PE-V9-400-554-I928 ANNUNCIATION LIST A VENDOR C&I
12 PE-V9-400-554-I929 POWER DISTRIBUTION SCHEME A VENDOR C&I

13 PE-V9-400-554-I932
BILL OF MATERIAL INCLUDING MANDATORY 
SPARES 

A VENDOR C&I

Notes:

1. ANY OTHER DOCUMENT DECIDED DURING DETAILED ENGINEERING SHALL BE PROVIDED BY BIDDER 
WITHOUT ANY COMMERCIAL/TECHNICAL IMPLICATION.

LIST OF VENDOR DELIVERABLES FOR C&I FOR AIR CONDITIONING SYSTEM (2 X 500 MW NNTPP- SG PACKAGE)

                                                                     DOCUMENT NUMBER    PE-GL-400-145-I100                                        SHEET          1   of   1

Sl.No. DRAWING NO. DRAWING/DOCUMENT TITLE FROM USER REMARKS
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SPECIFICATION 
 FOR  

MOTORISED VALVE ACTUATOR 
 

SPECIFICATION NO.:  

VOLUME  

SECTION  

REV. NO.  DATE:   

SHEET  1 OF 3
  

Data Sheet A & B 
 

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

 

 
DATA SHEET-B 

(TO BE FILLED-UP BY BIDDER) 
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. 
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E
M
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66
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0
 

GENERAL* 

* PROJECT     

OFFER REFERENCE   

* TAG NO. SERVICE     

* DUTY  ON / OFF                           INCHING   

* LINE SIZE (inlet/outlet): MATERIAL     

* VALVE TYPE 
 GLOBE         GATE         REG. GLOBE   
 BUTTERFLY        

 

* OPENING / CLOSING TIME     

* WORKING PRESSURE   

AMBIENT CONDITION 
SHALL BE SUITABLE FOR CONTINUOUS 
OPERATION UNDER AN AMBIENT TEMP. OF 0-55 
DEG C AND RELATIVE HUMIDITY OF 0-95% 

 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY  

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY  

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY  

CONSTRUCTION 
AND SIZING 

CONSTRUCTION 
TOTALLY ENCLOSED, DUST TIGHT, WEATHER 
PROOF, IP:67 

 

MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL  

BEARINGS 
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
FRICTION. 

 

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

METAL (NOT FIBRE GEARS).  SELF-LOCKING TO 
PREVENT DRIFT UNDER TORQUE SWITCH 
SPRING PRESSURE WHEN MOTOR IS DE-
ENERGIZED. 

 

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST 
DESIGNED DIFFERENTIAL PRESSURE AT 90% OF 
RATED VOLTAGE.  FOR ISOLATING SERVICE 
THREE SUCCESSIVE OPEN-CLOSE OPERATIONS 
OR 15 MINS. WHICHEVER IS HIGHER. FOR 
REGULATING SERVICE - 150 STARTS/HR 
MINIMUM  

 

HANDWHEEL 

* REQUIRED  YES   NO  

* ORIENTATION  TOP MOUNTED  SIDE MOUNTED  

*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.  

ELECTRIC         
ACTUATOR 
 
 
 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY  

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) 

BIDDER TO SPECIFY  

@ MOTOR TYPE 
IE1 TYPE AS PER IS: 12615, SQUIRREL CAGE 
INDUCTION MOTOR SUITABLE FOR DOL 
STARTING. 

 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

 ENCLOSED                      (BIDDER TO CONFIRM)  
 DRG. NO. 4-V-MISC-90271 R11 
 

 

COLOUR SHADE 
 BLUE (RAL 5012), To be decided during detail 
engg.  

 

PAINT TYPE (## Refer Notes)  ENAMEL                EPOXY          …….  

SHAFT RPM BIDDER TO SPECIFY  

OLR SET VALUE BIDDER TO SPECIFY  

@ STARTING / FULL LOAD CURRENT 600% OF FLC INCLUSIVE OF I.S. TOLERANCE  

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY  

@ PWR SUPP TO MTR / STARTER 415V, 3PH, AC DOL STARTER   

@ CONTROL VOLTAGE REQUIREMENT 
TO BE DERIVED FROM THE POWER SUPPLY TO 
THE STARTER  230 V  110 V 

 

@ ENCLOSURE CLASS OF MOTOR  IP 67      FLAME PROOF       

@ INSULATION CLASS  CLASS-F TEMP. RISE LIMITED TO CLASS-B  
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SPECIFICATION 
 FOR  

MOTORISED VALVE ACTUATOR 
 

SPECIFICATION NO.:  

VOLUME  

SECTION  

REV. NO.  DATE:   

SHEET  2 OF 3
  

Data Sheet A & B 
 

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

 

 
DATA SHEET-B 

(TO BE FILLED-UP BY BIDDER) 
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-6
66

6-
0
 

@ WINDING TEMP PROTECTION 
 THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
 --------------------------------------------------------- 

 

SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION 

REQUIRED  

INTEGRAL  
STARTER 

INTEGRAL STARTER  REQUIRED             NOT REQUIRED  

TYPE OF SWITCHING DEVICE  CONTACTORS             THYRISTORS  

TYPE  CONVENTIONAL  SMART (NON-INTRUSIVE)  

IF SMART  
 

 a) SERIAL LINK INTERFACE  INTEGRAL                           FIELD MOUNTED 

 b) SERIAL LINK PROTOCOL 
 FOUNDATION FIELD-BUS  PROFI-BUS  
 DEVICE NET             ………… 

 

 c) SERIAL LINK MEDIA  
 TWISTED PAIR Cu-CBL     CO-AXIAL Cu-CBL 
 OFC 

 

 d) HAND HELD PROGRAMMER  REQUIRED     NOT REQUIRED  

    e) TYPE OF HAND HELD     
PROGRAMMER 

 BLUETOOTH        INFRARED    ..............  

 f) MASTER STATION  REQUIRED     NOT REQUIRED  

 g) MASTER STN INTRFACE WITH DCS  MODBUS     TCP/IP  

     h) DETAILS OF SPECIAL CABLE  ENCLOSED     NOT REQUIRED  

STEP DOWN CONT.  TRANSFORMER  REQUIRED             

OPEN / CLOSE PB  REQUIRED              NOT REQUIRED  

STOP PB  REQUIRED              NOT REQUIRED  

INDICATING LAMPS  REQUIRED              NOT REQUIRED  

LOCAL REMOTE S/S REQUIRED              NOT REQUIRED  

STATUS CONTACTS FOR MONITORING  REQUIRED              NOT REQUIRED  

INTEGRAL STARTER DISTURBED 
SIGNAL 

REQUIRED (O/L RELAY OPERATED, 
CONT./POWER SUPPLY FAILED, S/S IN LOCAL, 
TORQUE SWITCH OPTD. MID WAY)  

 

INTERPOSING 
RELAY/OPTO 
COUPLER 
(Applicable for 
integral Starter) 

TYPE OF ISOLATING DEVICE 
 INTERPOSING RELAY     OPTO COUPLER 
 EITHER 

 

QUANTITY  2 NOs.              3 NOs.  

DRIVING VOLTAGE  20.5 – 24V DC  _____________V DC  

DRIVING CURRENT  125mA  MAX  _____________mA  MAX  

LOAD RESISTANCE 
 > 192 ohms - <25 k  ohms   
 > _______ohms - < __________ohms   

 

TORQUE 
SWITCH 
(Not Applicable 
for Smart 
Actuator) 
($$ Refer 
Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN / CLOSE 1 No.   2Nos.     /     1 No.    2Nos   

CONTACT TYPE 2 NO  +  2 NC  

RATING 5A 240V AC AND 0.5A 220V DC  

CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE  

ACCURACY +3% OF SET VALUE  

LIMIT SWITCH 
(Not Applicable 
for Smart 
Actuator) ($$ 
Refer Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN : INT : CLOSE 
1 No 
2 Nos. 

2 Nos. (ADJ.) 
1 No. 
2Nos. 

   

CONTACT TYPE 2 NO  +  2 NC  

RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC  
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SPECIFICATION 
 FOR  

MOTORISED VALVE ACTUATOR 
 

SPECIFICATION NO.:  

VOLUME  

SECTION  

REV. NO.  DATE:   

SHEET  3 OF 3
  

Data Sheet A & B 
 

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

 

 
DATA SHEET-B 

(TO BE FILLED-UP BY BIDDER) 
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POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty & other specific applications) 

 REQUIRED  NOT REQUIRED  

MFR & MODEL NO. BIDDER TO SPECIFY  

TYPE 
 ELECTRONIC (2 WIRE) R/I CONVERTER   
 ELECTRONIC (2 WIRE) CONTACTLESS 

 

SUPPLY  24V DC           ………  

OUTPUT  4-20mA      

ACCURACY + 1% FS  

SPACE 
HEATER 

@SPACE HEATER REQUIRED  

@ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz  

@ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY  

@ RATING FOR MOTORS WITH RATING >30 KW  

TERMINAL 
BOX 

ACTUATOR/MOTOR TERMINAL BOX REQUIRED  

ENCL CLASS ACTUATOR/MOTOR  T.B. @ IP 68                               @………  

@ EARTHING TERMINAL  8 SWG GI WIRE  

PLUG & SOCKET(9 PIN) 
(FOR COMMD, LS/TS FEED BACK, PoT) 

 REQUIRED  NOT REQUIRED  
 2 NOS.                    ---------------- 

 

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:DDE  

@ SPACE HEATER CABLE GLAND SIZE:DDE  

OTHER CONTROL CABLE GLANDS-1  1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)  

OTHER CONTROL CABLE GLANDS-2 QUANTITY & SIZE: 1no., 2.5 sq. mm  

WEIGHT TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) 

BIDDER TO SPECIFY _________________ Kg. 

 
NOTES: 

1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY. 
 
2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD.  AS A MINIMUM, 

THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691, IS 12615  AND IS-4722 

 
3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 
 
4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL, WITH NICKEL COATING SHALL BE PROVIDED. 
 
5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS. 

THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES 
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE 
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

 
6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN 

FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%. 
 
7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

 
          $$        TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE. 
 
          ##        EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS. 
 
 

 

 PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL 

NAME    NAME 

SIGNATURE    SIGNATURE 

DATE    DATE 

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @= TO BE FILLED BY ES  
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2x500 MW, NNTPP, Neyveli 

CONTRACT SPECIFICATION 

STEAM GENERATOR & AUX. PACKAGE -  NTA1  

 
 

 

SG, Vol-III, C&I-NTA1                                                                                                               Page 86  

 

9. FIELD INSTRUMENTS & FINAL CONTROL ELEMENTS 

9.1 General Requirements 

1. Measuring instruments/equipment and subsystems offered by the Contractor 
shall be from reputed experienced manufacturers of specified type and range 
of equipment, whose guaranteed and trouble free operation has been proven. 
Further, all instruments shall be of proven reliability, accuracy, repeatability 
requiring a minimum of maintenance. They shall comply with the acceptable 
international standards and shall be subject to Owner's approval. All 
instrumentation equipment and accessories under this specification shall be 
furnished as per technical specifications, ranges, make/ numbers as approved 
by the Owner during detailed engineering. 

2. Every panel mounted instrument requiring power supply shall be provided with 
a pair of easily replaceable glass cartridge fuses of suitable rating. Every 
instrument shall be provided with a grounding terminal and shall be suitably 
connected to the panel grounding bus. 

3. All local gauges as well as transmitters, sensors, and switches for parameters 
like pressure, temperature, level, flow etc. as required for the safe and efficient 
operation and maintenance as well as for operator and management 
information (including all computation) of equipment under the scope of 
specification shall be provided. 

4. The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, 
valve manifolds and all the other accessories required for mounting/erection of 
these local instruments shall be furnished, even if not specifically asked for, on 
as required basis. The contacts of equipment mounted instruments, sensors, 
switches etc. for external connection including spare contacts shall be wired 
out in flexible/rigid conduits, independently to suitably located common 
junction boxes. The proposal shall include the necessary cables, flexible 
conduits, junction boxes and accessories for the above purpose. Double root 
valves shall be provided for all pressure tappings where the pressure exceeds 
40 kg/sq cm. 

5. For protection purposes, transmitters can be considered in place of switches. 

 

9.2 Pressure / Differential Pressure / Flow / Level Transmitter  

Table 9.1 

Specifications for Pressure / Differential Pressure / Flow / Level Transmitter 

S.N Features Minimum Requirements 

1 Type 
Microprocessor based 2 wire type, HART protocol 
compatible 

2 Sensor Type Capacitive/ Piezo-electric 

3 Output Signal  4-20 mA signals superimposed with HART signal.  

4 Signal Processing Unit Microprocessor based 
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S.N Features Minimum Requirements 

5 Overpressure 
150% of max. operating pressure. 
For vacuum service, the element shall have under – 
range protection to full vacuum 

6 Turn-down Ratio 
10:1 for vacuum / very low pressure applications. 
100:1 for other applications. 

7 Stability 
± 0.1% of calibrated span for six months up to 70 
Kg/cm² and ± 0.25% for range more than 70 Kg/cm²(g). 

8 Span and Zero drift 
± 0.015% per deg. C at max span & 0.11% per deg. C 
at min. span. 

9 Enclosure Class 
Weather proof as per IP 67 with corrosion resistance 
coating. For hazardous area explosion proof enclosure as 
described in NEC article 500 

10 Zero & span adjustability 
Continuous, tamper proof, remote as well as manual 
from instrument with zero suppression and elevation 
facility. 

11 Local Indicator To be provided 

12 Display 
Digital LCD Integral Display (minimum 5 digit) Engineering 
Unit 

13 Process connection ½“ NPT (F) 

14 Electrical Connection ½ ” NPT 

15 MOC of Electrical Housing Aluminum Alloy or better 

16 Ambient Temperature 65 Deg. C 

17 Operating Voltage 16 –  40 Volts DC 

18 Load 600 Ohms (minimum) at 24 Volts DC 

19 Accuracy ± 0.075% of span or better 

20 Response Time 100 millisecond or better 

21 
Adjustment/ calibration/ 
maintenance 

Port/provision for Centralised PC based system 
maintenance. 

 

1. All transmitters shall be equipped with all necessary accessories like valve 
manifolds, mounting bracket etc. Pulsation dampeners shall be used where the 
process media is unstable for measurement such as at the discharge of a 
pump. For absolute pressure transmitter, 2 valve manifold; for gauge / vacuum 
pressure transmitter, 3 valve manifolds and for DP / level / flow transmitter, 5 
valve manifold shall be  provided. In case if it becomes necessary to use a 
DP transmitter for  pressure measurement then a 3 valve manifold shall be 
used in place of 2 valve manifold. 

2. Pressure transmitter shall have easily accessible span, zero and time constant 
adjustments. A range suppression / elevation device shall be provided 
wherever required. 

3. For pressure / differential pressure transmitter, proof pressure shall be 200% of 
maximum static process pressure. 

2. All transmitter cases shall be dust – tight and rugged. Weather – proof and 
explosion – proof cases shall be used in outdoor and hazardous areas 
respectively. Protection class shall be of IP 67 or better.  
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3. Transmitters for pressure / DP measurements of liquid and steam shall always 
be installed below the sampling point, preferably with the connection at the 
top. 

4. Transmitters for pressure / DP measurements for gases and air shall always be 
installed above the sampling point, preferably with the  connection at the 
bottom. 

5. Transmitters with diaphragm seal system shall be considered when 

• The process temperature is outside of the normal operating ranges of the 
transmitter and cannot be brought into those limits with impulse piping or 

• The process is corrosive and would require frequent transmitter 
replacement or unusual materials of construction or 

• The process contains suspended solids or is viscous and may plug the 
impulse piping or 

• There is a need to make density or interface measurements or 

• The process medium may freeze or solidify in transmitter or impulse 
piping. 

6. Diaphragm seal shall be either capillary type or direct mounted type depending 
upon the application. Parts below the diaphragm shall be removable for 
cleaning. The entire volume above the diaphragm shall be completely filled 
with an inert liquid suitable for the application. 

7. Differential pressure type level transmitters shall be used for range above 1219 
mm, for services requiring purge or where liquid might boil in external portions. 

8. Differential pressure type level transmitters for use on corrosive service shall 
generally be diaphragm wafer with extended filled capillary type. Flush or 
extended diaphragm type DP transmitter shall be considered for special 
application. Diaphragm material shall normally be stainless steel or any other 
special alloy. 

9. Differential pressure type flow transmitters shall have in-built square-root 
extractors. 

 

9.3 Temperature Transmitter  

Table 9.2 

Specifications for Temperature Transmitter 

S.N Features Minimum Requirements 

1 Type 2-Wire, Smart (HART) 

2 Output Signal  4-20 mA signals superimposed with HART signal. 

3 Signal Processing Unit Microprocessor based 

4 Accuracy ± 0.075 % of span or better 

5 Local Indicator 
To be provided (Not applicable for DIN Rail Mounted 
type) 

6 Display Digital LCD Integral Display (minimum 5 digit) 
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