
Schedule Number Description Unit QTY/Unit Quoted/Not Quoted

Schedule No.:1

PANEL TYPE HEATING MODULE WITH

LEADWIRE
ST 120

Schedule No.:2

400 MM THERMOSTAT AS PER

TECI:GEN:TH:013:REV 03 AND SUITABLE
ST 120

Schedule No.:3

STUD LOCATING TEMPLATE FOR PANEL

TYPE HOPPER
ST 2

Note: Supplier should submit all attached Signed & Sealed  enquiry documents given along with enquiry including Signed and Sealed  SDDR (Specification deviation 

disposition report)

In case of non-submission of all requested documents along with offer, your offer will be liable for rejection in GeM Portal.Two days time will be given for 

representation within which supplier should submit all documents.On non-submission of representation within 2 days, your offer will be liable rejection.

Aslo Supplier should furnish there Project Coordinator contact details i.e Email ID's and Contact Number for Techno Commercial Queries.

Panel Type Heater for Hopper

OFFER OF SUPPLIERS APPROVED BY CUSTOMER (NTPC) ON THE DATE OF TECHNICAL BID OPENING WILL ONLY BE ACCEPTED.
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1.0 SCOPE: 

The scope shall include design, development, manufacture, inspection, testing, packing and 

supply of THERMOSTATS as per Enquiry / PURCHASE Order. 

2.0 APPLICABLE STANDARDS 	 IS4165,1S13947 

3.0 APPLICATION 

4.0 TECHNICAL PARTICULARS: 

4.1 INSTALLATION LOCATION 

To control the ESP Bottom Hopper wall 

temperature and to control the air 

temperature inside the Insulator Housing. 

(i) Outdoor, highly polluted with abrasive 

dust. 

(ii) The Thermostat will be subjected to 

constant vibration during operation. 

4.2 SENSING 	 Liquid Expansion 

4.3 SENSING BULB MATERIAL 	 Copper 

4.4 CAPILLARY MATERIAL 	 Copper 

4.5 CAPILLARY LENGTH 	 280mm /400mm (As per enquiry / P.0) A 

4.6 THERMOWELL MATERIAL 	 STAINLESS STEEL — SS 316L 

4.7 THERMOWELL LENGTH 	 To suit 280min/400mm thermostat capillary 

(As per enquiry / P.0). 

4.8 MOUNTING 	 Direct mounting on hopper wall & 

Insulator housing of ESP. 

4.9 PROCESS CONNECTION 	 Y2" BSP (Male) 

4.10 OPERATING RANGE 	 90 deg. C-160 deg. C 

4.11 MAXIMUM PROCESS 

TEMPERATURE 	 200 Deg.0 

4.12 MAX. AMBIENT TEMPERATURE : 	6 deg.0 to 60 deg.0 

4.13 MAXIMUM AMBIENT 

TEMPERATURECOMPENSATION : 	To be provided 

4.14 INDICATING DIAL 	 To be provided internally (over the operating 
range) 
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4.15 HOUSING 

4.16 HOUSING COVER 

4.17 LINK CHAIN FOR HOUSING COVER : 

DIE CAST ALUMINIUM/ABS Plastic 

with 	paint shade 631 as per IS 5. 

DIE CAST ALUMINIUM/ABS Plastic 

with paint shade 631 as per IS 5. A 

To be provided 

4.18 INGRESS PROTECTION 

4.19 MICRO SWITCH 

4.20 MICRO SWITCH RATING 

4.21 CONTACT ACTION 

4.22 CONTACT RESISTANCE 

4.23 SET POINT 

4.24 RESET 

4.25 TEMPERATURE SETTING 

4.26 SWITCHING DIFFERENTIAL 

4.27 SCALE ACCURACY 

4.28 REPEAT ACCURACY 

4.29 INTERNAL WIRING 

4.30 ELECTRICAL CONNECTION 
(EXTERNAL) 

4.31 CABLE GLAND TYPE 

4.32 CABLE GLAND MAKE 

4.33 CABLE GLAND SIZE 

4.34 CABLE GLAND QUANTITY 

IP55 as per IS13947 

SPDT — 1No. 

: 230V, 5A, AC, INDUCTIVE 

: On increasing temperature 

BELOW 50 mil 

Adjustable throughout entire operating 
range. 

Auto Reset 

(i) Internal and 

(ii)Field setting 

7 deg.0 (max.) 

Plus or Minus 2% FSR 

Plus or Minus 1% FSR 

With 1.5 sq.mm multi stranded copper 

conductor with high temperature TEFLON 

coating 

3C-2.5sqmm stranded Copper, Armoured 

PVC Cable. 

Double compression, Nickel Plated 

Brass glands with grommet 

COMMET/BRACCO/SUNIL&CO 

CBW 01 or BHEL approved Equivalent A 

1 No. 
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4.35 CABLE LUG TYPE 

4.36 CABLE LUG MAKE 

4.37 CABLE LUG SIZE 

4.38 CABLE LUG QUANTITY 

Annealed Tinned Copper, Insulated 

Crimping type. 

DOWELLS 

CPI 19 

: 	3 Nos. 

4.39 EXTERNAL EARTHING PROVISION : 

4.40 TERMINAL BLOCK 

4.41 INSULATION RESISTANCE 

4.42 HIGH VOLTAGE TEST 

Shall be provided (min. M6). 

(i) 650 V grade 

(ii)Shall be suitable for terminating 

3C— 2.5sq.mm  copper stranded cable. 

> 100 MCI at 500 V DC for 1 minute 

1500 V AC , 50 Hz for 1 minute 

5.0 DOCUMENTS TO BE SUBMITTED ALONG WITH OFFER: 

5.1 Compliance to enquiry technical specification. 

5.2 Technical particulars of the offered model. 

6.0 DOCUMENTS TO BE SUBMITTED ON PLACEMENT OF ORDER FOR 

APPROVAL: 

6.1 Six copies of Technical data sheet for the offered model covering all aspects of Enquiry / 

Order technical specification shall be submitted within 10 days from the date of Purchase 

order. 

6.2 Six copies of GA Drawing indicating various dimensions and parts of THERMOSTAT 

shall be submitted within 10 days from the date of Purchase order. 

6.3 Draft manual covering Dos & Don'ts, packing, storage, mounting, calibration, 

commissioning, trouble shooting, operation principle, technical datasheet, GA drawing, 

typical routine test certificate etc. of the THERMOSTAT, shall be submitted to BHEL for 

approval. 

6.4 Forty-five copies of printed copy of the manual prepared based on BHEL/RANIPET 

approved draft manual, shall be submitted to BHEL along with the THERMOSTAT supply. 

6.5 In addition, one set of manual shall be supplied in CD. 

7.0 PROTOTYPE APPROVAL: 

Before starting bulk manufacturing, the vendor shall submit the prototype sample of the 

THERMOSTAT to BHEL for approval. 
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8.0 INSPECTION & TESTING: 

8.1 TYPE TESTS: 

The vendor shall conduct the following TYPE TESTS in the presence of BHEL/BHEL 

Authorized Inspection Agency for each Type/Design. However, if the vendor has already 

conducted all the TYPE TESTS on identical design/type which is not older than 5 years 
from Purchase Order date, the same shall be submitted to BHEL/ BHEL Authorized 

Inspection Agency for review and acceptance. Other wise vendor has to conduct type test 

in presence of BHEL/BHEL Authorized Inspection Agency without any cost implication 
to BHEL. 

8.2 LIST OF TYPE TESTS: 
a) Moisture resistance test 
b) Resistance to Rusting 
c) Overload test 
d) Degree of protection 
e) Vibration test 

f) Endurance test-Thermal & Mechanical 

8.3 ROUTINE TESTS: 

For all THERMOSTATS, all routine tests/Functional checks as per BHEL Standard quality 
plan ref QP:E:842 (Latest revision) shall be carried out. 

8.4 INSPECTION: 

The THERMOSTAT will be inspected by BHEL/BHEL Authorized Inspection Agency 
based on the following documents at vendor's works. 

a) BHEL Purchase Order 
b) BHEL Technical Specification 
c) BHEL Standard Quality Plan 
d) Vendor data sheets & drawings approved by BHEL. 

9.0 PACKING: 

9.1 Each THERMOSTAT shall be packed in separate packing consisting of Thermocol or 

bubbled polythene sheet and hard board. The packing shall be done such that, the 

THERMOSTAT will not get damaged during transport, storage and handling. The packing 

material shall withstand long storage kept inside covered area. 	 A 

10.0 DESPATCH: 

The Thermostats shall be dispatched from vendor's works only after obtaining written 
clearance from BHEL. 
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TITLE 	: TECHNICAL SPECIFICATION FOR BOUGHT OUT ITMES FOR ESP. 

ITEM 	: PANEL TYPE HOPPER HEATER. 

NAME DESIGNATION SIGNATURE DATE 

PREPARED BY SRITHARUN.P AE {7c50"-"--/-.,- 16.08.2016 

CHECKED BY M. JEYAMURUGANAND SDGM „............. ----9  16.08.2016  

APPROVED BY K.P.MANIMALA AGM (....„4,--Or--- 16.08.2016 

ISSUED BY 

EDC - ECI 

REVISION NO: 03 	(1) Clause 6.1.0, 6.17.0 revised & 6.21.0 added 	16.08.2016 
REVISION NO: 02 	(1) Clause 1.14.0 added(Wrap wound heater) 	 29.10.2015 

(2) Clause no 5.23.0 (Details of WWH) 
(3) Clause 6.1.0 & 6.2.0(FMRC/CSA certified design) 
(4) Clause 19.00 (Preferred make of components) 

REVISION NO: 01 	(1) Clause no 8.4.0 revised to indicate thickness 	27.06.2008 
of insulation in Project Data sheet. 

(2) Clause 14.1.0 (v) added. 
REVISION NO: 00 	INTIAL RELEASE 	 12.05.2008 
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1.0.0 SCOPE OF SUPPLY :  

The scope of supply of PANEL TYPE HOPPER HEATER includes but not limited to the 

following. 

1.1.0 Selection of various ratings of PANEL TYPE HOPPER HEATERS based on the input data 

given by BHEL, in this specification and based on the hopper drawing enclosed in the 

enquiry / Purchase order. 

1.2.0 Manufacturing, testing and supply of PANEL TYPE HOPPER HEATERS. 

1.3.0 Supply of heat resisting interconnecting lead wires between the HEATERS and the LOCAL 

JUNCTION BOX. 

1.4.0 Supply of mounting accessories, supports etc for the HEATERS. 

1.5.0 Furnishing technical specifications for all the components offered by the supplier including 

that of PANEL TYPE HOPPER HEATER, INTERCONNECTING CABLE BETWEEN the 

HEATERS etc. The details shall include material specification, constructional details, 

drawings etc. 

1.6.0 Furnishing cable routing & inter connection drawing between HEATERS and LOCAL 

JUNCTION BOXES. 

1.7.0 Furnishing locations, layout and mounting arrangement drawings of the HEATERS. 

1.8.0 Furnishing the suggested layout of insulation materials. 

1.9.0 Furnishing procedure for erection, pre commissioning & commissioning, replacement and 

maintenance of the HEATERS and the INTER CONNECTING CABLES. 

1.10.0 Furnishing detailed BILL OF MATERIALS for the items offered. 

1.11.0 Packing and dispatch of the items supplied. 

1.12.0 Assisting BHEL SITE OFFICE in the erection of heaters in hoppers as per project data sheet. 

1.13.0 Commissioning assistance of heaters in all hoppers. 

1.14.0 Wrap Wound heaters shall be provided (If applicable in enquiry drawings) 
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2.0.0 APPLICATION :  

2.1.0 The PANEL TYPE HOPPER HEATERS are fixed in the ELECTROSTATIC 

PRECIPITATOR HOPPERS, to keep the collected fly ash hot so as to avoid sticking of the 
fly ash on the hopper walls and also to keep the fly ash in fluid condition. 

2.2.0 Non sticking of fly ash in the hopper wall enables free flow of ash so as to make the ASH 
REMOVAL process much efficient. 

3.0.0 TECHNICAL DATA :  

The PANEL TYPE HOPPER HEATERS shall be designed taking into account the following 
TECHNICAL DATA. 

3.1.0 Ambient temperature 	 5.2°C to 50°C. 

3.1.1 Relative humidity 	 100%. 

3.1.2 Location of heater 	 Out door between the hopper walls and the external 

Insulation. 

3.1.3 Environment 	 Highly polluted with abrasive dust, climate is tropical 

Conducive to fungus growth. 

3.1.4 Flue gas temperature inside : 
	

150 °C. 
ELECTROSTATIC 

PRECIPITATOR. 

4.0.0 POWER SUPPLY TO PANEL TYPE HOPPER HEATERS SYSTEM :  

4.1.0 Voltage 
	

415V, 3 Wire. 

4.1.1 Frequency 
	

50 Hz. 

4.1.2 Variations 

Voltage 	 ± 10%.  
Frequency 	 ± 5%.  
Combined voltage & 

Frequency 	 10% (Absolute sum). 

4.1.3 Earth fault level 	 50 KA rms for 1 sec. 
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5.0.0 SYSTEM REQUIREMENTS OF PANEL TYPE HOPPER HEATING SYSTEM : 

5.1.0 The PANEL TYPE HEATING MODULES shall be provided at all locations marked in the 

ENQUIRY / PURCHASE ORDER DRAWING. 

5.1.0 The minimum number of Heaters to be provided per hopper shall be as per the enquiry 

drawing. 

5.3.0 If additional heaters are required to meet other criteria of this specification and to meet 

bidder's / supplier's design, then the additional heaters shall also be provided without any 

additional price and delivery implications to BHEL. 

5.4.0 Total heating module area (in contact with hopper) shall be as specified in the project data 

sheet. 

5.5.0 The number of Heating Modules to be supplied during order execution shall be in line with 

the final offer of the bidder, which was accepted by BHEL. 

5.6.0 The HEATER resistance value declared in the bidder's final offer, which was accepted by 

BHEL, shall be maintained during order execution. 

5.7.0 The PANLE TYPE HOPPER HEATER (herein after referred as HEATERS) shall be capable 

of maintaining internal hopper temperature in excess of 140°C 

5.8.0 The size and other details of 1/3 height of the HOPPER will be as per the drawing enclosed 

with the purchase enquiry / order. (The design, manufacture and supply of HOPPERS are in 

BHEL, RANIPET Scope). 

5.9.0 The HOPPERS shall be electrically heated up to a minimum lower one third (1/3) of 

HOPPER height, but not less than 1.5 metre in height, by thermostatically controlled PANEL 

type HEATING ELEMENTS, to prevent ash bridge formation. The area to be heated shall 

be as per the drawing referred in the purchase enquiry / order. The THERMOSTATS (with 

setting range from, 90°C to 190°C) will be provided by BHEL. 

5.10.0 The HEATERS shall be arranged in TWO groups, ie. For the lower and upper half of the 

heating capacity to be heated. The total heating capacity per HOPPER shall be as per project 

data sheet. 

5.11.0 The minimum hopper heat input, in no case shall be less than 500 watts per square meter of 

hopper heated surface area (ie.1/3 height of total hopper). 

5.12.0 The wattage rating shall be calculated based on 415V, 3-phase power supply to the heating 

system at the junction box. 

5.13.0 The supplier shall also furnish the locations of the HEATERS and the HEATER mounting 

arrangements. 

5.14.0 The HEATERS shall be suitable for the conditions specified in various clauses of this 

specification. 

5.15.0 The heater shall be designed to provide uniform heat on all steel work within the external 

insulation. 
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5.16.0 The heater lead wire shall be connected and terminated to form DELTA connected load at 

the LOCAL JUNCTION BOX is such a way as to achieve uniform balanced distribution 

among the three phases. 

5.17.0 The thermostat is not in heater supplier scope. However the location of thermostat shall be 

indicated by the heater supplier in their heater layout drawing. One thermostat per hopper is 

envisaged by BHEL. The heating system offered shall operate satisfactorily with one 

thermostat per hopper 

5.18.0 The layout and dimension of heaters shall be such that the heaters do not hit the stiffener 

angles, channels, fluidizing pad, man hole door, poke hole tube, hopper anvil and any other 

object provided on the hopper wall. 

5.19.0 The layout and rating of the heaters shall be such that uniRwm heating can be achieved as far 
as possible. 

5.20.0 The layout, orientation of the heater and the routing of the lead wire shall be such that the 

distance between the heaters and the junction box shall be the minimum. 

5.21.0 The arrangement of the heaters shall be such that, the heaters do not project outside the 
hopper walls. 

5.22.0 The junction box (to be supplied by BHEL) will be designed by BHEL in such a way that it 

will have provision to switch OFF 50 % of heating capacity during running time for power 

saving purpose. For this, the panel type heater vendor shall group the total heaters into two 

groups so that the switching OFF of the 50 % heating capacity will not hamper the 

performance of heaters & ESP. The grouping shall be in such a way that each hopper face 

shall have heaters from both the groups so that switching off any of the 50 % heating 

capacity shall not completely 100% remove heating section of each face of hopper. 

Remaining 50 % of the heating capacity in service shall maintain uniform heating of all faces 
of hopper. 

5.23.0 WRAP WOUND HEATERS  

5.23.1 The heaters shall be identical to the heaters proposed for Hoppers and construction 

requirements given in c1.6.0.0, but with a difference that it should be flexible to be 

accommodated on the contour of the transition piece 

5.23.2 The Wrap wound heater (WWH) shall be of 6 parallel paths (Heating elements to be in place 

between multiple layers of Fiber Glass Cloth). 

5.23.3 WWH shall be provided with minimum 500 W suitable for 415V 

5.23.4 WWH shall have eyelets and tying wire 

5.23.5 WWH shall also have 5M length cold lead wire 

5.23.6 If required, suitable step down transformer with GI Enclosure of IP 55 degree of protection 

for each hopper to be provided along with cable gland (to suit cable size of 3C-2.5 Sq.MM 
Copper Unarmored cable). 

5.23.7 Fuse protection will be taken care by BHEL in their supply 

5.23.8 Terminal Block shall be of screw type. 

5.23.9 The specification of the transformer shall be-confirming to Class B Insulation. Primary 

Voltage is 415V and Secondary Voltage to suit the design of the PTHE supplier. The 
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preferred make of the transformer shall be explicitly brought out in the supplier's offer and 
subject to BHEL's acceptance and approval. 

6.0.0 CONSTRUCTION REQUIREMENTS OF PANEL TYPE HOPPER HEATERS:  

6.1.0 The heating module shall be of FMRC/CSA certified design 

6.2.0 The construction of heating module shall comply with FMRC/CSA certificate. 

6.3.0 The heating module shall be of proven design for coal based thermal power plant 

ELECTROSTATIC PRECIPITATOR application. 

6.4.0 The HEATERS shall be of low wattage density (less than 3 watts / square inch of heater 

area) PANEL TYPE to avoid hot spot and to have more uniform distribution of heat. 

6.5.0 The HEATERS shall be of BHEL / NTPC approved. 

6.6.0 These heaters shall have high reliability by connecting multiple parallel circuits (not less 

than six), thereby ensuring that burn out of one element does not affect the other heater 

element. 

6.7.0 Heating element shall be INCONEL or NICHROME. Brass or Aluminum alloys shall be 

avoided. 

6.8.0 These heaters shall be able to with stand the thermal cycling as well as dynamic forces such 

as hopper poking, vibration, sledge hammering to the hopper wall or hopper anvil. 

6.9.0 The HEATERS shall be low wattage density heating panels to spread the available heat over 

the largest surface area, to operate at the lowest surface temperature of the heater module. 

6.10.0 The HEATERS shall be modular and unitized in design to simplify installation. 

6.11.0 The HEATERS shall be resistant to natural and induced vibration plus shock loading that 

will be encountered during the normal operation 

6.12.0 The heaters resistance variation shall be as per the heater design. 

6.13.0 Two numbers earthing terminals M6 stud with nut & washer shall be provided in each heater. 

In case, the vendors are not able to provide Two no's, minimum one no. earthing terminal 

shall be provided in each heaters. Additional one no. earthing provision in mounting channel 
shall be provided. 

6.14.0 Each heater shall be provided with I/2"NPT (M) fitting to accommodate flexible metallic 

conduit, for routing the lead wire. 

6.15.0 The heating module components and lead wire shall not be damaged or deformed electrically 

and physically when the thermostat fails or when the preceding Air Pre heater (heat 

exchanger) fails (the air heater failure will results in flue gas temperature of 400°C at the 

hoppers). The heater mechanical design shall consider maximum flue gas temperature of 

400°C when the air heater is out of service. 

6.16.0 The heating modules, lead wire, jointing kit etc, should not be damaged (electrically & 

physically) when the preceding air heater fails. 

6.17.0 The design life of the heater shall be minimum 25 years during operation. For this the type 

tests listed in point no.4 & 5 of C1.6.21.0 shall be conducted on sample heater and certificated 

shall be produced for verification. 
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6.18.0 The INSULATION RESISTANCE value of each heating module at a voltage of 500 volts 
DC applied between each live conductor and earth point of the heating module for a period of 
one minute shall be at least one Mega ohm. This is corresponding to a leakage current value 
of 500 micro amperes at 500 V dc. 

6.19.0 Two sets of heaters pertaining to two hoppers, each having one thermostat will be paralleled. 
Hence the power to both hoppers will be cut off, only when the temperature of both hoppers, 

reaches 140°C. In view of this the heater of the hopper, whose temp has reached 140°C will 

also be heated continuously until the other hopper temperature reaches 140 °C. During this 
time there shall be no damage to the heaters, lead wires and accessories. 

6.20.0 The heater design shall take care that there shall not be any moisture ingress during 

Storage/transportation. 

6.21.0 TYPE TESTs: 

1 Dielectric test as per IEEE 515-2011 / CSA 22.2 no 72-10/ CSA22.2 no 130-03 
2. Elevated temperature test at 537°C for two weeks /as per IEEE515-2011 
3. Impact test as per CSA 22.2-72-10 / IEEE 515-2011 
4. Thermal ageing test / Thermal endurance test/ Thermal performance benchmark test as 

per CSA 22.2 no72-10 / IEEE 515-2011 / CSA 22.2-130-03. 
5. Vibration Test : 2g/50Hz for 94 hours with energization at vertical position 
6. Vibration Test : 8g/50Hz: a.144 hours without energization at vertical position 

b. 23 hours 30 minutes with energization at vertical position 
c. 15 minutes with energization in other two axis. 

After vibration test and after cool down to room temperature the heater module shall pass the 
following tests: 
1. Conductor Resistance (CR) 
2. Insulation Resistance (IR) before High Voltage (HV)test 
3. High voltage test at 2.2 KV for 1 min 
4.. IR test after HV test 

All the above test 1to 5 shall be conducted in FM lab/CSA lab/ Indian Government lab and 
certified by FM/CSA. 

Test no 6 shall be conducted by Indian government lab and certificate to be produced or it not 
government lab the test shall be witnessed by BHEL/NTPC. 

The validity of type test certificate shall be less than 20 years. In case of any change in design 
or material, type tests shall be conducted again 

7.0.0 LEAD WIRES/ COLD LEADS:  

7.1.0 The interconnecting cable (COLD LEADS or LEAD WIRES) between the HEATERS and 
the LOCAL JUNCTION BOX shall be supplied without any joints 

7.2.0 The lead wires / cold leads shall be suitable for the temperature & vibration encountered 
during operation of the ELECTROSTATIC PRECIPITATOR. 

7.3.0 The junction box (to be supplied by BHEL) will be located approximately 1.5 m above from 

the bottom of hopper, at the wall adjacent to the manhole door wall. Length of each lead wire 
from each heater shall be sufficient enough to terminate the same at the junction box, without 
any joint. However the length of each lead wire from each heater shall be minimum 5 meter. 
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7.4.0 The junction box will be kept 500 mm away from the hopper wall. The terminal block will 

be kept 200 mm away from the gland plate inside the junction box. Hence while calculating 

the length of each lead wires this additional requirement (700 mm) shall also be included. 

7.5.0 The lead wire should not be damaged (electrically & physically) whet~~ the preceding air 
heater fails or when the thermostat fails. 

8.0.0 HOPPER EXTERNAL INSULATION:  
8.1.0 BHEL will provide the external insulation for the HOPPERS. 

8.2.0 BHEL will provide insulation material as specified in this specification,. Supplier / bidder 

shall confirm that no other insulation is required for the system, to maintain the required 
temperature in the hopper. 

8.3.0 	If any other insulation materials are required the same shall be supplied as part of the basic 

scope by the vendor without any extra cost to KIEL. 

8.4.0 The thickness of insulation will be as per project data sheet. 

8.5.0 The insulation material will be LIGHTLY BONDED ROCK WOOL MATRESS. The K 

value of the insulation materials will be as follows. The bulk density will be 100Kg / cubic 
meter + / -10%. 

Mean temp. In Deg. C Thermal conductivity or `1(' value mW/cm. Deg. C. 

50 0.43 

100 0.52 

150 0.62 

200 0.73 
250 0.84 

300 0.95 

8.6.0 The supplier shall furnish the recommended insulation fixing arrangement at various parts of 

HOPPER where the heaters are to be fixed, taking into consideration of replacement of 

heaters to enable BHEL to take care of the same during erection. 

9.0.0 HEATER MOUNTING ACCESSORIES:  

9.1.0 Suitable mounting channels, spacers, studs with washers and nuts shall be supplied for 

mounting the heater on the hopper wall. 

9.2.0 The studs supplied for mounting the heaters shall be suitable for ARC WELDING on the 

hopper walls. 

9.3.0 The mounting channel shall be of Aluminium. 

9.4.0 The mounting channel shall have circular hole at one end and elliptical hole / 'LI' slot at the 

other end for easy installation of the heaters along with stud nut and washers. 

10.0.0 TEMPLATES:  

10.1.0 Templates for easy erection of the heater shall be supplied at the rate of 6 Numbers in each 

variety. 
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10.2.0 Mounting channel for the heaters shall not be used as templates for locating studs. 

10.3.0 The template shall be fabricated out of M.S. Sheet Steel (painted). 

11.0.0 ADDITIONAL REQUIREMENTS:  

11.1.0 The offer shall indicate detailed bill of materials as per the enquiry. 

During delivery, the supply of the materials type, quantity, rating etc. shall be strictly in line 

with the bidder's final offer accepted by BHEL and shall be in line with the order. 

11.2.0 The number of Heating Modules to be supplied during order execution shall be in line with 

the final offer of the bidder, which was accepted by BHEL. The number of heater indicated 

in the final offer should not be decreased during the heater delivery 

11.3.0 The HEATER resistance value declared in the bidder's final offer, which was accepted 

by BHEL, shall be maintained during order execution. 

12.0.0 RATING / NAME PLATE / IDENTIFICATION:  

12.1.0 The rating plate, shall be made of non — corrosive material and shall be suitable for the 

temperature encountered by the Heating Module during operation. 

12.2.0 The rating plate shall have the following details. 

(i) Manufacturer's name. 

(ii) Equipment / Item name. 

(iii) Type number. 
(iv) Serial number. 

(v) Wattage Rating. 

(vi) Resistance value 

(vii) Service conditions (designed). 

(viii) Diagram plate. 

12.3.0 Each mounting channel shall also be suitably identified for easy erection. 

12.4.0 All the rating / name plate shall be in English. 

13.0.0 EXCLUSIONS FROM THE SCOPE OF THE BIDDER / SUPPLIER:  

13.1.0 The following items are excluded from the scope of the bidder / supplier and the same will be 
supplied by BHEL directly to the site. 

(i) The junction box for terminating the cold leads / lead wires. 
(ii) The flexible metallic conduits for routing the COLD LEADS / LEAD WIRES from the 

heaters to the junction box. 

14.0.0 DOCUMENTATION:  

14.1.0 The supplier shall furnish the following documents along with the offer. 

(i) Schedule A (Schedule of technical confirmations) 

(ii) Schedule B (Schedule of technical deviations) 

(iii) Schedule C (Schedule of BILL OF MATERIALS) 

(iv) Schedule D (Schedule of SCOPE OF WORK) 

1209027/2022/BAP-9750_ELEC

103



PRODUCT STANDARD 
	

TECI: NTPC: PHE: STD: REV 03 

ELECTRICAL C&I 
	

PAGE 10 OF 12 

BAP / BHEL / RANIPET — 632 406. 	 EFFECTIVE DATE: 16.08.2016 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 	 xxxx xxx  xxxxx t1 x71 	 'X X' 71 

(v) Schedule E (To be filled up in Excel format) 

(vi) Heater layout drawing (prepared TO SCALE) indicating heater type, dimension, 

resistance, KW rating, location for both style 01 & 02. 

(vii) Heaters Electrical interconnection diagram for two hoppers with STYLE-01 & 

STYLE-02 hoppers. 

(viii) Electrical interconnection drg. Indicating two groups in each hopper, (with each 

group catering to 50 % of heating capacity. App.) 

(ix) Lead wire routing diagram from heater to the junction box for both style 01 & 02. 

14.2.0 The following documents / details shall be submitted to BHEL for approval within four 

weeks after placement of purchase order, but before starting manufacture. 

(i) Heater layout drawing for both style 01 & 02 (prepared TO SCALE) in 

AUTOCAD version indicating location of heaters, wattage rating, resistance, 

model no. of the heaters, location of thermostat, & junction box, dimensional 

details of various heaters and all stiffeners, inspection door, poke hole tube, 

fluidizing pad, Hopper anvil etc. 

(x) Electrical interconnection drg. Indicating two groups in each hopper, (with each 

group catering to 50 % of heating capacity. App.) 

(ii) Detailed bill of materials for various items, including various heater types, 

quantity of each type of heater, mounting channel varieties & quantity, templates 

varieties & quantity, details of other accessories and weight of all loose 

components. 

(iii) Data sheet for panel type heaters. 

(iv) Typical construction details of heaters showing, arrangement of various sub-

components, earthing terminals, fitting to accommodate flexible metallic conduit. 

(v) Lead wire routing diagram from heater to the junction box for both style 01 & 02 

hoppers.. 

(vi) Insulation Resistance values of all heaters. 

(vii) Recommended insulation fixing & layout arrangement drawing. 

(viii) Overall diameter of COLD LEADS / LEAD WIRE, including outer jacket (if 

applicable). 

(ix) Dimensional details of all types of heaters, including thickness, width, length of 

heating elements, enclosure etc, shall be furnished immediately after placement of 

order for information purpose. 

(x) Erection drawing for heater mounting. 

(xi) Other details as indicated in the scope of supply. 

(xii) Lead wire conductor cross section and lead wire construction details. 

(xiii) Mounting channel dimensioned drawing. 

(xiv) Template dimension drawing. 
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(xv) The drawings shall be submitted in AUTOCAD version in soft media in addition 

to hard copies. Other data / details hall be furnished in MS office version in soft 

media as well as in hard copies. 

(xvi) Manufacturing shall be taken up only after getting approval from BHEL / NTPC. 

14.3.0 The following details shall be furnished in the heaters layout drawing for both style 01 & 02 

(both during offer and on placement of order). 

(i) Heating module number as per drawing 

(ii) Heating module type number (if any) 

(iii) Heating module dimensions (horizontal & vertical) and effective heating area 

(iv) Heating module resistance 

(v) Heating module voltage as per circuit 

(vi) Heating module wattage as per circuit. 

(vii) Each heating module area. 

(viii)Watts / sq.inch details. 

14.4.0 All items shall be identified in the drawings. 

14.5.0 All dimensions shall be indicated drawing along with tolerances 

15.0.0 0 & M , ERECTION, COMMISSONING MANUAL.  

(i) The erection & commissioning manual shall contain all the erection details, pre 

commissioning checks & commissioning procedures. 

(ii) The 0 & M manual shall describe the relevant operation & maintenance details. 

(iii) 30 copies of the 0 & M manuals shall be submitted in hard copies. The 0 & M 
manual shall also include the details as per 14.2.0, 14.3.0, 14.4.0 & 14.5.0 of this 
technical specification. 

(iv) In addition one set of O&M manuals shall be supplied in soft media. 

(v) Two sets of erection & commissioning manual shall be supplied in hard copies. 

(vi) In addition one set of erection & commissioning manual shall be supplied in soft 
media. 

16.0.0 INSPECTION:  

16.1.0 The inspection of the items offered shall be based on the following documents. The items 

will be inspected by BHEL / authorized inspection agency / NTPC. 

16.2.0 BHEL Purchase order. 

16.3.0 BHEL Technical specification. 

16.3.1 BHEL approved suppliers drawing. 

16.3.2 NTPC approved BHEL Quality checklist. 

17.0.0 PACKING:  

17.1.0 All the heaters shall be packed individually and then the heaters pertaining to one hopper 

shall be packed separately in a packing. 
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17.2.0 The Wrap wound heater shall be of flat packing only and the same shall be packed along 
with each set of Hopper Heaters 

17.3.0 The heaters pertaining to another hopper shall not be mixed in the same packing. 

17.4.0 Similarly the mounting channels pertaining to one hopper shall be packed separately in 

packing. 

17.5.0 The mounting channels pertaining to another hopper shall not be mixed in the same packing. 

17.6.0 Spare items if any shall be packed separately. 

17.7.0 The packing shall be such that there should not be any damage to the heaters or lead wire 

during transport. 

17.8.0 The packing shall be suitable for transport by Air and by ship. (Sea worthy packing) 

17.9.0 Required Qty of slica gel shall be provided in packing to arrest moisture ingress. 

18.0.0 GENERAL:  

18.1.0 This specification meets NTPC contract specification. Hence no deviation shall be taken by 

the supplier. 

19.0.0 PREFERRED MAKE OF MAJOR COMPONENTS OF PANEL TYPE HOPPER 

HEATER 

SL.NO DESCRIPTION OF MATERIAL PREFERRED MAKES 

01 Wire /Heating Strip Cooper Heat/ HTD, New Jersey USA Ulbrich -

USA, Bylin - USA/Thermon-USA 

Omega wires, UK 

02 Cold Lead Wire Radix Wire Co, USA 

South Wire Co, USA 

SPC Products -Ahmedabad, Sukrithi 

Udyog-Ghaziabad/Thermopad, 

Hyderabad 

03 Siliconized Glass Cloth (fabric) Alpha Associates ,USA 

Vinayaka Associates ,Hyderabad 

Hitex Insulation ,China 

04 Fibre Glass Insulation Mattresses Owens Corning, USA 

Twiga Glass Wool, India/Indus Insul 

Pvt. Ltd., Hyderabad 

05 Fibre Glass Insulation Cloth (fabric) BGF Industries, USA 

Electrolock Inc., USA 

Resiglass, Hyderabad 

06 Glass Cloth Tape 3M USA 

Permacel, USA 

CG-PPI, Goa 

Fixon, India 

Snaham International, Belgaum 

07 Enclosure (Aluminium / Aluminised 

Steel) 
Hindalco, Balco, Nalco, Jindal POSCO Korea, 

Jindal Steel, JSW, Tata Steel 

08 Crane Glass Electrolock,Neenah-USA DuPont-USA 
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     SCHEDULE ‘E’ (TO BE FILLED UP IN EXCEL FORMAT) 

 

                             OFFER FOR THE SUPPLY OF PANEL TYPE HEATERS  & ITS ACCESSORIES 

BHEL ENQUIRY REFERENCE                 :                                                                                  

PROJECT                                                     :   

BHEL TECHNICAL SPECIFICATION REFERENCE: TECI: NTPC: PHE: STD: REV 03 
 

 

CALCULATION OF TOTAL AREA OF HEATING MODULES & AVERAGE HEATING MODULE POWER DENSITY 
 

MODULE REF HORIZONTAL 

REFERANCE 

VERTICAL 

REFERENCE 

AREA WATTS POWER 

DENSITY 
 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

 
TOTAL FOR -- HEATING MODULES                                                                                                     :  

 

TOTAL AREA OF HEATING MODULES                                                                                                :   SQ.M 
 

AVERAGE HEATING MODULE POWER DENSITY                                                                            :   W/SQ.M 

 
MAX.WATT DENSITY AS PER SPECIFICATION                                                                                :   W/SQ.INCH    
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PROJECT: WBPDCL 

Sagardighi (R681) 

CONTRACTOR:  

BHEL - RANIPET  

 

CONTRACT QUALITY REQUIREMENTS 

(CQR) for  

PANEL TYPE HOPPER HEATER  

WBPDCL Sagardighi (R681) 

 

DOC.NO:  

BAP/QR/R681: 

PTHE:001 

Rev NO.:  00 

PAGE :  Page 1 of 

3 

DATE : 

19.11.2022 

##Indent No:  

##Supplier Name: 

##Offer reference: 

##Date: 

 

Sl.NO. DESCRIPTION BHEL/WBPDCL Requirements ##Specific confirmations 

by the vendor 

 

 

ITEM: PANEL TYPE HOPPER HEATER  

01  

  

  

Quality Plan 

Requirement  

  

  

1. RQP or MQP is applicable for these Panel type hopper heater  

  

2. If vendor has WBPDCL and consultant DCPL approved RQP/MQP 

and having validity, the same is applicable for these Panel Type 

Hopper Heaters for inspection after approval from WBPDCL and 

consultant DCPL.  

3. Otherwise, vendor shall submit a fresh MQP in line with already  

approved MQP to WBPDCL and consultant DCPL for review & 

approval.  

Ultimate Customer WBDCL and BHEL/BHEL AIA inspection is must 

being item under Inspection Categorization-A. 

  

02 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Type Test  
Requirements   

  

  

  

  

1

.  
Vendor shall submit the valid type test reports of all the type tests as listed as 

per clause no: 6.21.0 of TECI:NTPC:PHE:STD:REV 03 (copy attached) 

which is reproduced below in SL NO:4 in the event of an order.    

  

2

.  
These reports should be for the test conducted on the similar equipment to 

those proposed to be supplied under this enquiry and test(s) either should have 

been conducted at an independent laboratory (or) should have been witnessed 

by TPI/BHEL/Ultimate customer.   

  

3

.  
However, if vendor is not able to submit the similar type test report as per 

above condition (or) in the case of type test reports are not found to be meeting 

the specification requirement, the vendor shall conduct all the tests at no 

additional cost to BHEL either at third party lab (or) own lab in the presence 

of TPI/BHEL/ Ultimate customer and submit the reports for approval.  

  

4

.  
Type Test reports review and approval by BHEL / Ultimate customer is a must.    

5

.  

  

  

  

  

  

Type tests shall be conducted in line with relevant National / 

International Standards and following Type tests are to be ensured in 

line with clause no: 6.21.0 of Engg Spec ref no: 

TECI:NTPC:PHE:STD:Rev 03.  

a) Dielectric test as per IEEE 515-2011 / CSA 22.2 no 72-10/                    

CSA22.2 no 130-03  

b) Elevated temperature test at 537°C for two weeks /as per 

IEEE515-2011  

c) Impact test as per CSA 22.2-72-10 / IEEE 515-2011  

d) Thermal ageing test / Thermal endurance test/ Thermal 

performance benchmark test as per CSA 22.2 no 72-10 / IEEE 

515-2011 / CSA 22.2-130-03.  

e) Vibration Test : 2g/50Hz for 94 hours with energization at vertical 

position 
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02  Type  Test  
Requirements 
…….Contd  

  

  

  

  

  

f) Vibration Test: 8g/50Hz:  
(i) 144 hours without energization at vertical position  
(ii) 23 hours 30 minutes with energization at vertical 

position  
(iii) 15 minutes with energization in other two axis.  

After vibration test and after cool down to room temperature the heater 

module shall pass the following tests:  
o Insulation Resistance (IR) before High Voltage 

(HV)test  
o Conductor Resistance (CR)  
o  High voltage test at 2.2 KV for 1 min 
o  IR test after HV test  

  

All the above test (a) to (e) shall be conducted in FM lab/CSA lab/ 
Indian Government lab and certified by FM/CSA.   

Test no (f) shall be conducted by Indian government lab and 
certificate to be produced or if not government lab, the test shall be 

witnessed by BHEL/BHEL TPA/Ultimate Customer   
The validity of type test certificate shall be less than 20 years. In case 
of any change in design or material, type tests shall be conducted 

again.   

 

04  For Inspection  
call    

Inspection call by Vendor to be raised for    BHEL/BHEL AIA inspection  / 

Ultimate Customer  including for type test witnessing  to be ensured / addressed  

to  Mr R ., DGM (QC-Proc)., Mobile no: +91 9443006303., Email id: 

kesavan@bhel.in and Mr Zeeshan Ali.,  SIE (QC-Proc)., Mobile no: +91 

9443149691., Email id: zeeshan@bhel.in ncluding for inspection related 

activities for immediate response / resolution.  

  

04 

(a)  
Inspection  
Methodology to 

be adopted   

No material shall be dispatched without BHEL / BHEL AIA and Ultimate 

Customer WBPDCL/WBDCL representative Inspection and dispatch clearance 

(CHP/MDCC).  

  

  

05  Document 

Package  
1. Specific confirmation for Document Package in the event of an order (2 

Hard Copies & PDF File) is to be given containing the following with 

proper linkages (.)  
 Index Sheet  

(i) QP  

(ii) TCs identified by BHEL/Ultimate Customer for record 

for “CHP” and Verification portion as given in RQP/QP.  

(iii) Final Inspection Report + TC   

(iv) BHEL/BHEL authorized Inspection Agency report + TC  

(v) Ultimate Customer CHP/MDCC  

(vi) Type test reports conducted   

(vii) Type test approval / clearance obtained from BHEL/ 

Ultimate Customer.  

(viii) BOM with actual make used with customer approved 

drgs  
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2. The TCs / Type Test reports shall also be given as PDF file with index sheet 

& page control through Email & Soft Copy (File size to less than 9MB).  

  

  

06  Packing  Shall be as per Specification / Drg so that any handling/transit damage can be 

avoided.  
  

07  Preferred make 

of major 

components for  
Panel  Type  
Hopper Heater  

Preferred make of major components of panel type hopper 

heater Shall be in line with clause no: 19.0.0 of Engg Spec ref no: 

TECI:NTPC:PHE:STD:Rev 03 which is reproduced below  

  

SL. 
NO  

DESCRIPTION OF MATERIAL  PREFERRED MAKES  

a   Wire /Heating Strip   

Cooper Heat/ HTD, New Jersey USA Ulbrich -  

USA, Bylin - USA/Thermon-USA   

Omega wires, UK   

b   Cold Lead Wire   Radix Wire Co, USA   

South Wire Co, USA   

SPC Products -Ahmedabad,   

Sukrithi Udyog-Ghaziabad,   

Thermopad, Hyderabad   

c   Siliconized Glass Cloth (fabric)   Alpha Associates ,USA   

Vinayaka Associates ,Hyderabad   

Hitex Insulation ,China   

d  Fiber Glass Insulation Mattresses   Owens Corning, USA   

Twiga Glass Wool, India   

Indus Insul Pvt. Ltd., Hyderabad   

e  Fiber Glass Insulation Cloth (fabric)   BGF Industries, USA   

Electrolock Inc., USA   

Resiglass, Hyderabad   

f   Glass Cloth Tape   3M USA   

Permacel, USA   

CG-PPI, Goa   

Fixon, India   

Snaham International, Belgaum   

g  Enclosure (Aluminum / Aluminized  

Steel)   

Hindalco, Balco, Nalco, Jindal POSCO Korea,  Jindal 

Steel, JSW, Tata Steel   

h  Crane Glass   Electrolock,Neenah-USA DuPont-USA   

  

   
Supplier signature with seal        

     

   ## Necessarily to be filled up by the vendor at the time of offer itself otherwise the offer may not be considered w.r.t   
        Quality Requirements being customer specific requirements.                                                                                                                           
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