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sumanmondal@bhel.in

From: Ashwani Sahu <ashwanisahu@bhel.in>
Sent: 01 September 2025 14:29
To: allsite_finincharge.pser@bhel.in; amarjha@bhel.in; asenapati@bhel.in; 

deepak.rathore@bhel.in; dsheth@bhel.in; gautam.sutradhar@bhel.in; 
gopal.bhattacharya@bhel.in; hks@bhel.in; ht@bhel.in; indranil.chakraborty@bhel.in; 
jaswinder@bhel.in; jg@bhel.in; kalyan.sarkar@bhel.in; kbaishya@bhel.in; 
kkkachari@bhel.in; mksana@bhel.in; muan@bhel.in; ncd_nath@bhel.in; 
nilanjan@bhel.in; pdatta@bhel.in; pmandal@bhel.in; rksethy@bhel.in; ry@bhel.in; 
s_datta@bhel.in; sbsahana@bhel.in; schattopadhyay@bhel.in; shiv_das@bhel.in; 
sukantaju@bhel.in; tkray@bhel.in; jamindar.doley@bhel.in; nita@bhel.in; 
nagender@bhel.in; ag@bhel.in; abhakta@bhel.in; a_sarkar@bhel.in

Cc: uds@bhel.in; sng@bhel.in; ramnik@bhel.in; kkkundu@bhel.in; uday@bhel.in; 
rammay.acharya@bhel.in; nabarun@bhel.in; itbhelpser@bhel.in

Subject: FW: Revised Rates for Hire Charges on Tools & Plants
Attachments: Revised Rates for Hire Charges on Issue of Capital Tools & Plants..pdf; Revised Rates for 

Inter Regional Hire Charges of Major Tools & Plants.pdf

Dear Sir/ Madam, 
 
Please find trailing mail received from Corp. Finance on Revised rates for hire charges on Tools & 
Plants. 
 
This is for your kind information and necessary action please. 
 
With kind regards, 
 
Ashwani Sahu 
AGM (MSX) 
 

From: kba@bhel.in <kba@bhel.in>  
Sent: 29 August 2025 18:08 
To: vinodjacob@bhel.in; DIPESHPALIT@BHEL.IN; 'uday shankar' <uds@bhel.in>; vksingh@bhel.in; yatindra@bhel.in; 
'Naveen Malhotra' <nmalhotra@bhel.in>; 'Aloke Gautam' <ag@bhel.in>; anoopbhatia@bhel.in; lakshmiranga@bhel.in 
Cc: 'Asim Mishra' <asim.mishra@bhel.in> 
Subject: Revised Rates for Hire Charges on Tools & Plants 
 
Dear Sir/Madam, 
 
Please find attached herewith the following: 

1. Revised Rates for Hire Charges on Issue of Capital Tools & Plants. 
2. Revised Rates for Inter Regional Hire Charges of Major Tools & Plants.  

 
सादर धɊवाद् Thanks & Regards 

कुल भूषण अŤवाल  
Kul Bhushan Aggarwal 
महा Ůबंधक कापŖरेट िवȅ  
G.M. – Corporate Finance 
011-66337729, 9810461774 
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IMPORTANT NOTE 

THIS HEAT TREATMENT MANUAL PROVIDES BROAD BASED GUIDELINES 

FOR CARRYING OUT HEAT TREATMENT WORKS AT SITES. HOWEVER, 

SITES SHALL ENSURE ADHERENCE TO THE PRIMARY DOCUMENTS LIKE 

CONTRACT DRAWINGS, FIELD WELDING SCHEDULES, WELDING 

PROCEDURE SPECIFICATIONS, PLANT / CORPORATE STANDARDS, 

STATUTORY DOCUMENTS, CONTRACTUAL OBLIGATIONS, AS 

APPILCABLE AND SPECIAL INSTRUCTIONS, IF ANY, ISSUED BY 

RESPECTIVE MANUFACTURING UNITS SPECIFIC TO THE PROJECTS. 
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CHAPTER-1 
HEAT TREATMENT PROCEDURE - 

BOILER AND AUXILIARIES 
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1.0 SCOPE: 

1.1 This procedure provides information, method and control for Pre-Heat, Post Heat and Post 

Weld Heat Treatment (PWHT) of welds of boiler and piping components at sites. 

2.0 DOCUMENTS: 

2.1 The following documents are referred in preparation of this procedure: 

- ASME Sec I & Sec IX 

- ASME B31.1 

- Indian Boiler Regulations 

- AWS D1.1 

- BHEL Welding Manual (AA/CQ/GL/011/ Part I-WM – Latest) 

2.2 The following are to be referred as Primary Documents: 

- Contract drawings  

- Field Welding Schedule or equivalent 

- Plant / Corporate standards, wherever supplied 

- Welding procedure specification 

- Contractual obligations, if any 

2.2.1 Where parameter for Pre-Heat, Post Heat and PWHT are not available in the primary 

documents, reference may be made to this procedure. 

2.2.2 Where such parameters are not contained either in the primary documents or in this 

procedure, reference may be made to Manufacturing Units. 

3.0 PROCEDURE: 

3.1 Preheating & Post heating: 

3.1.1 Prior to start of preheating, ensure that surfaces are clean and free from grease, oil and dirt. 

Preheating temperature shall be maintained as per applicable WPS. Preheating shall be 

checked and recorded, using thermal chalks/ crayons or pyrometers in case of tubes other 

than T91/T92/T23. For all other components including T91/T92/T23 tube joints, the preheat 

temperature shall be ensured by using a calibrated chart recorder and two calibrated 

thermocouples fixed at 0° and 180° positions on both sides of the joint. Preheating shall be 

checked at a distance of 1.5 times the part thickness or 75mm (whichever is greater) from 

weld end. The thermocouple shall be fixed using the capacitor discharge welding machine. 

The preheating arrangements shall be inspected and approved by site engineer.  

3.1.1.1 Bunching of tubes for Preheating: 

 Where a bunch of closely placed tube welds (e.g. Super Heater / Reheater Coils) requires to 

be preheated, the same may be grouped together as if they form a single component. The 

maximum number of tubes bunched together in such cases shall be limited to 12. Each joint 
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within the bunch shall have at least one thermocouple fixed near the joint for preheat 

monitoring. 

3.1.2 When parts of two different thicknesses are welded together, the preheating requirements of 

the thicker part shall govern. 

3.1.3 When parts of two different P numbers are joined together, the material requiring higher 

preheat shall govern (please refer Tables A2.1 to A2.7 of Welding Manual, AA/CQ/GL/011/ 

PART I-WM – Latest, for P numbers).  

3.1.4 In case of any power interruption during welding, the joint shall be wrapped with dry thermal 

insulating blankets to ensure slow and uniform cooling. Requirement of uninterrupted 

power supply shall be ensured for materials like Gr.91, 92 & 23 and BS EN 10025 

3.1.5 Preheating & Post Heating Methods: 

3.1.5.1 Preheating & Post heating shall be applied by any of the methods given below: 

a) Electrical resistance heating 

b) Induction heating 

c) LPG burners 

3.1.5.2 Preheating/post heating using cutting/ heating torches with oxy-acetylene flame is not 

permitted. 

3.1.6 In addition, the following requirements shall also be followed: 

3.1.6.1 Alternate burner arrangements shall be made for preheating/post heating during power 

failure to maintain the required temperature.  

3.1.6.2 Two additional spare thermocouples shall be fixed for emergency use. 

3.1.6.3 Preheating/Post heating shall be done locally BY heating a circumferential band covering the 

parent material away from the weld groove by induction or electrical resistance heating. The 

heating element (Coil/Finger/Ceramic Pad) placed on the heating band shall be closely 

packed without any gaps between the element. The area shall be free of grease, oil etc. prior 

to preheating/post heating. 

3.2 Post Weld Heat Treatment (PWHT): 

3.2.1 PWHT shall be done by locally heating a circumferential band covering the entire weld and 

adjacent area of base metal, by induction or electrical resistance heating. The heating 

element (coil/ finger element/ pad) placed on the heating band shall be closely packed 

without any gaps between the elements. The area shall be free of grease, oil etc. prior to 

PWHT. 

3.2.1.1 Unless otherwise specified in the FWS/WPS, the PWHT parameters shall be as per the 

Tables 1.1, 1.2, 1.3, 1.4. 

3.2.2 Heating and Insulation band for PWHT: 
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3.2.2.1 When heat treating butt joints, width of the circumferential heating band on either side of the 

weld must be at least 3 times the width of the widest part of the weld groove; but not less 

than twice the thickness of the thicker part being welded. When heat treating nozzles and 

attachment welds, the width of the heating band beyond the welding to be heat treated on 

either side of weld shall be at least 3 times the base material thickness. The heating band 

shall extend axially around the entire vessel. Width of the insulation band on either side shall 

be at least twice the width of the heating band. 

3.2.2.2 In case of fin welded panels where circumferential winding of the coil is not possible heating 

elements shall be placed on both sides of the panels 

3.2.3 Post weld heat treatment temperature cycle shall be measured and monitored by use of 

thermocouples with calibrated recorders. 

3.2.4 Where the soaking temperature is found to be lesser than specified, the PWHT cycle shall 

be repeated. 

3.2.5 In case of interruption during PWHT, the following actions shall be taken depending on the 

stage during which interruption has occurred. 

1) During heating cycle 

Repeat the whole operation from beginning. 

2) During soaking 

Heat treat subsequently for balance soaking. If the balance soaking time required is 

less than 15 minutes, soaking time shall be maintained for 15 minutes minimum. 

3) During cooling (above 300 °C). 

If the Rate of Cooling (ROC) during interruption meets the specified rate, cool 

subsequently at the required rate. Otherwise, reheat to the soaking temperature, hold 

for 15 minutes and then cool at the specified rate. 

3.2.6 Fixing of thermocouple (TC) during preheating, post heating and PWHT: 

3.2.6.1 Thermocouples shall be fixed on the job using capacitor discharge welding method. 

Thermocouple leads shall be attached within 6 mm of each other. A Welding Procedure 

Specification shall be prepared, describing the low-energy capacitor discharge equipment, 

the combination of materials to be joined, and the technique of application. No preheating is 

required. Also Qualification of the welding procedure is not required. The energy output of 

the welding process shall be limited to 125 W-sec. After temporary attachments are 

removed, the areas shall be examined by LPI. 

 Following are the equipment / facilities for heating cycles. 

(1) Thermo couples:   Ni-Cr / Ni-Al of 0.5 mm gauge size (K-Type). 

(2) Temperature Recorders:  6 Points / 12 Points/ 24 Points. 
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3.2.6.2  Following are guidelines regarding number and placement of thermocouples: 

- Minimum of two thermocouples shall be placed for each joint, 180° apart. 

- Thermocouples shall be located at a distance of approximately 1.5 times the parent 

metal thickness from the weld centre. 

- Additionally, one point of the temperature recorder shall be used for recording 

ambient temperature. 

- For placement of thermocouples on P91/P92/F91/F92/C12A Figure 1.1 shall be 

referred for preheating and Figure 1.2 shall be referred for PWHT. 

3.2.6.3  Thermocouple leads shall be suitably insulated to protect the ends from direct radiation 

from heating elements.  

3.2.6.4  The temperature variation between any two thermocouples shall be within 50°C for 

temperature above 300°C during heating and cooling. 

3.2.7 Bunching of tubes for PWHT: 

3.2.7.1 Where a bunch of closely placed tube welds (e.g. Super Heater / Reheater Coils) require to 

be Post weld heat treated, the same may be grouped together as if they form a single 

component. The maximum number of tubes bunched together in such cases shall be 

limited to 12. Each joint within the bunch shall have at least one thermocouple fixed near 

the joint for PWHT temperature monitoring. 

3.2.8 Soaking Time: 

3.2.8.1 Unless otherwise specified in the FWS/WPS, the soaking time shall be calculated as 2.5 

minutes per mm of thickness with 30 minutes minimum for tube welds and 60 minutes 

minimum for other welds. For P1 material, the soaking time shall be calculated as 2.5 

minutes per mm of thickness upto 50mm with an additional 15 minutes for every 25mm 

thickness above 50mm. 

3.2.8.2  The following guidelines shall be used to determine the thickness and subsequent selection 

of the soaking time of PWHT: 

(a) For full penetration butt welds, the nominal thickness is the thinner of the parts being 

joined. 

(b) For full penetration corner welds, the nominal thickness is the depth of the weld. 

(c) For partial penetration groove and material repair welds, the nominal thickness is the 

depth of the weld. The total depth of partial or full penetration groove welds made from 

both sides shall be taken as the sum of the depth of both sides at a given location. 

(d) For fillet welds, the nominal thickness is the weld throat. When a fillet weld is used in 

conjunction with a groove weld, the nominal thickness is the total of groove depth and 

fillet throat thickness. 
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3.2.8.3  Soaking time is to be reckoned from the time temperature of the joint crosses the 

recommended lower temperature of the cycle, to the time it comes down below the same 

recommended lower temperature of the cycle. 

3.2.9 Heating and Cooling Rates: 

3.2.9.1 Wherever not specified, the heating rate above 300°C and cooling rate after soaking upto 

300°C shall be as follows: This is applicable for all materials except Gr.91/Gr.92 materials 

for which Cl. 3.2.11.3 shall be referred. 

Thickness of Material 
Maximum Heating Rate 

Above 300°C 

Maximum Cooling Rate Upto 

300°C 

25 mm 220°C/hour 220°C/hour 

> 25  50 mm
110°C/hour 

110°C/hour 

> 50  75 mm 
75°C/hour 

75°C/hour 

> 75mm 
55°C/hour 

55°C/hour 

3.2.10  PWHT Job Card: 

3.2.10.1 Prior to start of PWHT operations, a job card shall be prepared including details of weld 

reference, soaking time, soaking temperature, maximum rates of heating and cooling, 

temperature recorder details and date of PWHT as per Annexure I of this manual except 

Gr.91/Gr.92/Gr.23 materials. For P91/P92/F91/F92/C12A/T91/T92/T23 materials 

Annexures II, III, IV in Chapter A1 of Welding Manual - AA/CQ/GL/011/ PART I-WM – 

Latest, as applicable, shall be referred. 

3.2.10.2 Obtain the clearance for post weld heat treatment cycle from the site engineer. 

3.2.10.3 On completion of PWHT, the actual parameters shall be recorded on the job card. 

3.2.10.4 A chart number shall be given to each chart and attached to the job card. 

3.2.11  Heat Treatment of P91/P92/F91/F92/C12A welds: 

3.2.11.1 A minimum of four thermocouples shall be placed such that at least two are on the weld 

and the other two on the base material on either side of the weld within the heating band, 

180° apart, at a distance of 50mm (approximately) from the center of the weld joint as 

per Figure 1.2.  Two standby thermocouples shall also be provided on the weld (to be 

used in case of any failure of the thermocouple). 

3.2.11.2 The PWHT temperature shall be 740-770°C and the soaking time shall be 2.5 minutes 

per mm of weld thickness, subject to a minimum of one hour. All records shall be 

reviewed by site Engineer prior to PWHT clearance. Heating shall be done by Induction 

heating only. However, for thickness upto 32 mm, Resistance heating may also be used. 

When OD ≤ 170 mm, PWHT by resistance heating may also be used for thickness 
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beyond 32 mm and up to 40 mm, provided the heat treatment is performed in two 

stages as follows: 

i.  In the first stage, half of the total weld thickness shall be deposited and PWHT 

shall be carried out for the deposited weld thickness (soaking time not less 

than 60 minutes). 

ii.  In the second stage, the balance thickness shall be deposited and PWHT shall 

be carried out for the total weld thickness. 

3.2.11.3 The rate of heating / cooling (above 300 °C): - 

Thickness up to 50 mm -  110°C / hour (max) 

Thickness 50 to 75mm -  75°C / hour (max)  

Thickness above 75mm -  55°C / hour (max) 

3.2.11.4 Welding and PWHT shall be monitored every one hour by site engineer. Job card for 

PWHT shall be maintained as per Annexure II, Chapter A1 of Welding Manual - 

AA/CQ/GL/011/ PART I-WM – Latest. 

 

 

Figure 1.1: Placement of Thermocouples on P91/P92/F91/F92/C12A materials for 

Preheating 
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Figure 1.2: Placement of Thermocouples on P91/P92/F91/F92/C12A materials for PWHT 

3.2.12 Heat Treatment of T91/T92/T23 welds: 

3.2.12.1 Heat treatment controls of T91/T92 welds shall be as detailed in Cl. 3.2.1 to 

Cl.3.2.10 of this Manual. 

3.2.12.2 Figure 1.2 & 1.3 of this manual shall be referred for Resistance heating coil 

arrangement for Preheating and PWHT of T91/T92 tube assembly. Flexible 

ceramic pads may also be used for carrying out PWHT of T91/T92 welds. 

3.2.12.3 The PWHT temperature shall be 730-760°C and the soaking time shall be 2.5 

minutes per mm of weld thickness, subject to a minimum of 30minutes. All records 

shall be reviewed by site Engineer prior to PWHT clearance. 

3.2.12.4 The rate of heating / cooling (above 300 ° C) for T91/T92 welds shall not exceed 

140°C/hour. 

3.2.12.5 Heat treatment controls of T23 welds shall be as detailed in Chapter B4 of Welding 

Manual - AA/CQ/GL/011/ PART I-WM – Latest. 

3.3 Heat Treatment of Components /Systems other than Boiler and Piping: 
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3.3.1 Preheating, post heating and PWHT methodologies and parameters shall be as 

recommended by the concerned equipment suppliers.  

3.4 Heat Treatment Operator Requirements: 

The operator for the Heat Treatment shall be a qualified technician and shall be 

conversant in the operation & maintenance of heat treatment machines & process. 

He shall be trained by the concerned Site Engineer in order to operate and maintain 

the equipment and carry out the process properly. 

 

Figure 1.3: Resistance heating Coil arrangement for Preheating of T91/T92 tube assembly 

 
Figure 1.4: Resistance heating Coil arrangement for PWHT of T91/T92 tube assembly 
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3.5 List of Tables: 

- Table-1.1: Weld preheat and PWHT for tubes and pipes outside diameter 102 mm. 

- Table-1.2: Weld preheat and PWHT for Boiler Header welds. 

- Table-1.3: Weld preheat and PWHT for pipes outside diameter > 102 mm. 

- Table-1.4:  Pre-heat and PWHT for Non-Pressure Parts including Structural. 

4.0 RECORDS: 

Relevant records like Job card and HT Charts shall be maintained by the Site 
Engineer till the closure of the project. The records may be handed over to the 
customer at the time of project closure if required by the contract 
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ANNEXURE I: PWHT JOB CARD 

POST WELD HEAT TREATMENT (PWHT) JOB CARD 
 

Project: ____________________ 
  

Card No. :  __________Date :  

Unit No. :  ______ Package :  

Description: Temp. Recorder Details : 

Weld Reference :  _____________ 1. Make : _________________________  

Material Spec. :  _____________ 2. Type : _________________________  

Size: Dia. mm __________ 3. Sl. No. _________________________  

Thick (t) mm __________ 4. Chart speed: ___________ mm / hour 

NDE Cleared on : ______________  5. Calibration Due on : ___________  

Report No. :          _______________ 

 
Thermocouple Locations : 
 

Minimum 2 

Distance of TC from  the weld centre = 

Heating Band =   

Insulation Band =  
 
Date of PWHT Chart No. : _____________________ 

Start Time :  ______ End Time :  

 Required Actual 

Rate of Heating (Max) °C/h    
 

Soaking Temperature °C    
 

Soaking Time  (Minutes)    
 

Rate of cooling (Max) C    
 

 

  Ambient temperature recorded on the PWHT Chart:____________ 
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TABLE – 1.1 

WELD PRE HEAT AND PWHT FOR TUBES & PIPES  
OUTSIDE DIAMETER 102 mm  

(Applicable for Butt Welds and Socket Welds) 

P. No. of 

Material 

Thickness 

(mm) 
Preheat (°C) PWHT (°C) 

P1 Gr 1   19 Nil Nil 

P1 Gr 2  

(C ≤0.25%) 
 19 Nil Nil 

P1 Gr 2  

(C > 0.25%) 

 9 Nil Nil 

> 9 Nil 595-625 

P3 Gr 1 

P3 Gr 2 

 13 Nil Nil 

> 13 100  (Note 1) 620 - 650 

P4 Gr 1 
 13 150 Nil 

> 13 150 650 - 670 

P5 A Gr 1 
 8 150 Nil 

> 8 150 680 -710 

P15 E Gr 1         

(Gr. 91 & Gr.92) 
All 220 730 - 760  

SA 213 T23 All 220 730 - 760 

P8 All Nil Nil 

Note 1: Pre-heating is necessary for t >16mm. 
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TABLE – 1.2 

WELD PREHEAT AND PWHT FOR BOILER HEADER WELDS  
(Applicable For Welding of Header to Header Joints) 

 

P. No. of 
Header Material 

Thickness 
(mm) 

Preheat 
°C 

Post Heating 
°C 

PWHT 
°C 

P1Gr 1 

 

t  19 Nil Nil Nil 

19 < t 5 Nil Nil 595 - 625 

25 < t  75 100 Nil 595 - 625 

t > 75 150 Nil 595 - 625 

P1Gr 2 

 

t ≤9 Nil Nil 620 – 635 

t > 19 150 150 
 for 2 hours 

620 – 635 

P4 Gr 1 All 150 Nil 650 - 670 

P5 A  All 150 250 for 2 hours 680 - 710 

P15E Gr1 

(Gr 91 & Gr 92) 
All 220 Nil 740 - 770 

P15 E Gr1 
+ 

P5 A 
All 220 Nil 730-760 

T23 All 220 250 for 1 hour 730 - 760 
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TABLE – 1.3 

WELD PREHEAT AND PWHT FOR PIPES 
OUTSIDE DIAMETER >102 MM 

* Minimum 650°C for ASME jobs 
 

For butt welds of different P group combinations, PWHT temperature may be as follows: 

 P1 + P3 - 620 to 650°C 

 P1 + P4 - 640 to 670°C     Minimum 650°C for ASME jobs 

 P4 + P5A- 680 to 710°C 

 (For other P Group combinations, refer to Manufacturing unit) 

P No. of 
Material 

Thickness 
(mm) 

Butt Welds Stub and Attachment welds 
Post 
heat  

C 
Preheat 

C 
PWHT 

C 

Throat  19 mm Throat > 19 mm 

Preheat 
C 

PWHT 
C 

Preheat 
C 

PWHT 
C 

P1 Gr 1 

 19 Nil Nil Nil Nil Nil 
595 - 
625 

Nil 

>1925 Nil 
595 - 
625 

Nil 
595 - 
625 

Nil 
595 - 
625 

Nil 

>2575 150 
595 - 
625 

150 
595 - 
625 

150 
595 - 
625 

Nil 

>75 150 
595 - 
625 

150 
595-
625 

150 
595 - 
625 

Nil 

P1 Gr 2 

9 Nil Nil Nil Nil Nil 595 - 
625 

Nil 

>919 Nil 595 - 
625 

Nil 595 - 
625 

Nil 595 - 
625 

Nil 

>19 150 
595 - 
625 150 

595 - 
625 150 

595 - 
625 

150 for 2  
hrs 

P4 Gr 1 All 150 
640-
670* 

150 
640-
670* 

150 
640-
670* 

Nil 

P5 A  
All 

150 
680 - 
710 

150 
680-
710 

150 
680-
710 

250 for 2 
hrs 

 
P15 E Gr1 

 
 

All 220 740-770 220 
740-
770 

220 
740-
770 

NA 

P15 E Gr1 
+ 

P5 A 

All 220 730-760 220 
730-
760 

220 
730-
760 

NA 
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TABLE – 1.4 

PREHEAT AND PWHT FOR NON PRESSURE PARTS INCLUDING STRUCTURALS 
P. No. of 
Material / 
Material 

Specificatio
n 

Gas Cutting Welding 

Thickness 
(mm) 

Preheat     
°C 

Thickness 
(mm) 

Preheat     
(°C) 

PWHT (°C) 

P1 / IS 
2062 

E250 BR, 

E350 
BR,E350C 

≤ 50 

                    

>  50 

Nil 

               

100 

≤ 38 

> 38 ≤ 63 

               > 63 

Nil 

100 

                150 

595-625 

1.0 All butt welds > 50 
mm thick 

2.0 For Ceiling girders if 
thickness > 50 mm  

3.0 No HT required for 
web to flange fillet 
welds. 

BS EN 
10025 Gr 

420 N           
( Ceiling 
Girder ) 

All 220 All 220 

620 – 650 

  

 

P3 Gr 1 and 
Gr 2 

T>25 150 All 150 

620-650 

a) All butt welds in 
tension member 

b) All butt welds of 
fabricated 
components > 16mm 
thick and fillet welds 
with throat thickness 
> 13 mm  

P4 Gr 1 All 150 All 150 

650-680 

a) All butt welds in 
tension member 

b) All butt welds of 
fabricated 
components > 16mm 
thick and fillet welds 
with throat thickness 
> 13 mm  

P5A Gr 1 All 150 All 150 
680-710 
All welds 
(Note 2) 

 
P15E Gr.1 

Not 
permitted 

Not 
permitted 

All 220 740-770 

 
NOTE:  

1. All gas cut edges shall be ground for a width of 3mm to remove the HAZ. 
2. All welds of P5A material shall be post heated at 250°C for 2 hours immediately after 

welding. 
. 
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CHAPTER -2 
HEAT TREATMENT PROCEDURE - 

STEAM TURBINE, TURBO-GENERATOR 
AND AUXILIARIES 
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Table 2.1  
Pre heat & PWHT of Critical Piping with Turbine & Auxiliaries 

  
 

Notes:  Maximum rate of heating:  50 °C per hour above 300 °C     
            Maximum rate of cooling:   30°C per hour up to 3

Sl. 
No 

Material 
Spec 1 

Material 
Spec 2 

OD Thickness 
Type of 
Weld 

Pre heat 
Deg. C 

PWHT 
Temp. 
Deg. C 

Holding 
time 

minimu
m  

(minute
s) 

1 GS 17 
CrMoV 511 

SA335 P91 ≥110  >30 G 200  to 
300 

690+10 
(Notes) 

240 

2 G17 CrMo 9 
10 

SA335 P22 ≥110  >30 G 200  to 
300 

690+10 
(Notes) 

240 

3 21 Cr Mo Ni 
V47 

SA335 P22 ≥110  >30 G 200  to 
300 

690+10 
(Notes) 

240 
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Rev:01         Date: 31.01.2020      Reviewed and revised for updation as per the below table.                                                                                                     

                                                                                                               All changes made in Rev 1 marked in red. 
   
 

Chapter Clause no. Changes Remarks 

1 

3.2.11.2 Revised to include PWHT by resistance method for Gr 
91 materials up to 40 mm thickness. 
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Reference : CC-ENGG-9662-001-102-PVM-H-001 Date : 18/08/2025

From : MANPAL SHARMA
DY. GENERAL MANAGER

To : BHEL DELHI
SIRIFORT, BHEL HOUSE,P.S.PROJECT 
MANAGEMENT GRP BHEL
NEW DELHI
110049

Cc : NKALITA@BHEL.IN

Subject : EPC PKG
Please find enclosed following drawings/ documents for necessary action at your end.

Vendor Drg. No. : 8003-001-102-PVM-H-001

Orgn. Drg. No.    : 9662-001-102-PVM-H-001

Revision No.       : 00

Drg. Title             : PAINTING SCHEDULE OF SG

App. Category    : CATREL

Release Date      : 18/08/2025
Scan to verfiy

Comments          : Drawings/Documents are being submitted to NTPC for information. The contractor/Vendor 
hereby confirms full compliance with all the specified requirements of the contract 
specification, without any deviation, whatsoever. In case during the tenure of the contract, it is 
observed/found that the data/information in the released Drawing/documents does not meet 
the contract specification, the Contractor/Vendor will modify/rectify/replace the equipment/
systems/ utilities to meet the specifications without any commercial implication or any time 
extension to NTPC in this regard

एन टी पी सी िलिमटडे
(भारत सरकार का उद्यम )

NTPC Limited
(A Govt. of India Enterprise)

(Formerly National Thermal Power Corporation Ltd.)
(कें द्रीय कायार्लय नोएडा)

Corporate Center NOIDA



Name of the Project/ Package : Singareni STPP-II 1X800 MW, EPC PKG

Drawing / Document Number : 9662-001-102-PVM-H-001

Drawing / Document Title : PAINTING SCHEDULE OF SG

“We confirm that this document meets all the contract requirements including safety and 
statuary requirements and facilitate ease of operation and maintenance. In case any 
deviation is found, the Contractor shall carry out all required changes/ modifications 
without any cost implications to NTPC. In addition, Penalty on account of non-
compliance of contract specification as deemed fit by the Employer shall be recovered”
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K. SRINIVASAN 

MANAGER / PLANT LAB 

BHEL-HPBP TRICHY 

        Date: 12.08.2025  NTPC (Approved by/Date/Seal) 

PROJECT ENGG MANAGER      CTF 

BHEL          CUSTODIAN NAME                                                  

           Endorsement Sheet For Painting schedule 

TO BE FILLED IN BY SUPPLIER AT TIME OF SUBMISSION                     BHEL Doc. No: PL:C3-PS/1861   

Project Name SINGARENI(1X800MW) TPP Stage 2 

Contract No CW-CM-11579-C-O-M-001(R) –FC-NOA-962 Dt 28.02.2025 

(BHEL Work order no 1861) 

Package Name EPC PACKAGE -SG 

Main Supplier BHEL 

Manufacturer Name M/S BHEL-TIRUCHIRAPPALLI / NTPC APPROVED SUBCONTRACTORS 

Project/package Specific 

Document No. 

9662-001-102-PVM-H-001 

Drawing Title PAINTING SCHEDULE FOR SG 

 

Reference Project Name NTPC SIPAT STPP STAGE III (1X800 MW)  
 

Reference Contract No 8003  
 

Reference Package Name  EPC PACKAGE 

Reference Main Supplier  BHEL 

Reference Manufacturer 

Name 

 - 

Reference Project/package 

Specific document No. 

 8003-001-102-PVM-H-001 

Reference Drawing Title PAINTING SCHEDULE FOR SG 

 

   Certified that the item/component is identical to that considered for reference document approval.       

   That there are minor changes in the item/ component with respect to that considered for reference 

           PAINTING SCHEDULE document approval and the same affect the reference document slightly as indicated 

below 
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phone No: 0120-2410333, 241 Fаx-01 36, 2410137

Engineering Division
ISO 9001:2008 Certified

Registered Office: NTPC Bhawan, Scope Complex, 7 Institutional Area, Lodhi Road, New Delhi-110 003

Telephone No: 011 21360100 Fax 011 21361018, Weboite: www.ntpc.co.in

UKAS

MANAGEMENT NABCB

043-A OM016

पंजीकृत कार्यालयः एनटीपीसी भवन, स्कोप काम्पलेक्स, 7 इन्स्टीट्यूशनल एरिया, लोधी रोड, नई दिल्ली-110003

टेलिफोन नं.- 011-24361018 फैक्स-011-24361018,वेबसाइट: www.ntpc.co.in
ENGINEERING OFFICE COMPLEX, Plot No: A-SA, Sector-24, Post Box No: 13, Noida (UP), Pin-201 307

अभियांत्रिकी कार्यालय परिसर, प्लाट नं. ए.8ए, सैक्टर-24, पोस्ट बाक्स नं.13, नोएडा (उ.प्र) पिन-201307
टेलिफोन नं.- 0120-2410333, 2410116 फैक्स 0120-2410136, 2410137

एनटीपीसी
NTPC

A Maharatna Company
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K. SRINIVASAN
MANAGER / PLANT LAB
BHEL-HPBP TRICHY

    Date: 07.01.2025 NTPC (Approved by/Date/Seal)
PROJECT ENGG MANAGER CTF

BHEL CUSTODIAN NAME  

                                               

           Endorsement Sheet For Painting schedule
TO BE FILLED IN BY SUPPLIER AT TIME OF SUBMISSION                      BHEL Doc. No: PL:C3-PS/1856
Project Name NTPC SIPAT STPP STAGE III (1X800 MW)

Contract No 8003
Package Name EPC PACKAGE

Main Supplier BHEL
Manufacturer Name -
Project/package Specific
Document No.

8003-001-102-PVM-H-001

Drawing Title PAINTING SCHEDULE OF SG 

Reference Project Name NTPC SINGRAULI STPP STAGE III (2X800 MW)

Reference Contract No 1150
Reference Package Name EPC PACKAGE

Reference Main Supplier BHEL
Reference Manufacturer
Name

-

Reference Project/package
Specific document No.

1150-001-102-PVM-H-006A

Reference Drawing Title PAINTING SCHEDULE FOR SG & AUXILIARIES

Certified that the item/component is identical to that considered for reference document approval.     

That there are minor changes in the item/ component with respect to that considered for reference
          PAINTING SCHEDULE document approval and the same affect the reference document slightly as indicated 
below
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Reference : CC-ENGG-9662-001-104-PVM-H-002 Date : 13/11/2025

From : MANPAL SHARMA
DY. GENERAL MANAGER

To : BHEL DELHI
SIRIFORT, BHEL HOUSE,P.S.PROJECT 
MANAGEMENT GRP BHEL
NEW DELHI
110049

Cc : NKALITA@BHEL.IN

Subject : EPC PKG
Please find enclosed following drawings/ documents for necessary action at your end.

Vendor Drg. No. : NA

Orgn. Drg. No.    : 9662-001-104-PVM-H-002

Revision No.       : 00

Drg. Title             : PAINTING SCHEME FOR SG AREA FANS, ESP, GATES & DAMPERS 
AND APH

App. Category    : CATREL

Release Date      : 13/11/2025 Scan to verfiy

Comments          : Drawings/Documents are being submitted to NTPC for information. The contractor/Vendor 
hereby confirms full compliance with all the specified requirements of the contract 
specification, without any deviation, whatsoever. In case during the tenure of the contract, it is 
observed/found that the data/information in the released Drawing/documents does not meet 
the contract specification, the Contractor/Vendor will modify/rectify/replace the equipment/
systems/ utilities to meet the specifications without any commercial implication or any time 
extension to NTPC in this regard. 

एन टी पी सी िलिमटडे
(भारत सरकार का उद्यम )

NTPC Limited
(A Govt. of India Enterprise)

(Formerly National Thermal Power Corporation Ltd.)
(कें द्रीय कायार्लय नोएडा)

Corporate Center NOIDA



Name of the Project/ Package : Singareni STPP-II 1X800 MW, EPC PKG

Drawing / Document Number : 9662-001-104-PVM-H-002

Drawing / Document Title : PAINTING SCHEME FOR SG AREA FANS, ESP, GATES & 
DAMPERS AND APH

“We confirm that this document meets all the contract requirements including safety and 
statuary requirements and facilitate ease of operation and maintenance. In case any 
deviation is found, the Contractor shall carry out all required changes/ modifications 
without any cost implications to NTPC. In addition, Penalty on account of non-
compliance of contract specification as deemed fit by the Employer shall be recovered”
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1. AIR PRE HEATER (APH) 

01 Steam coil APH 
Temp > 95°C 50510 

Power Tool cleaning to 
St3 (SSPC-SP3) 
 

Heat Resistant Aluminum 
Paint Gr II to IS 13183  
(Two Coats) 

40 -- -- 40 

02 Module assembly                   
–  Temp > 95°C 52010 

Power Tool cleaning to 
St3 (SSPC-SP3) 
 

Two Coats Red Oxide Zinc 
phosphate prime to IS:12744 60  

-- 
 

-- 60 

03 Heating Element with 
Baskets 52010 Power Tool cleaning to 

St3 (SSPC-SP3) 
Temporary Rust Preventive Oil application (Wet) as per PRQA 522 
Note: Heating elements are assembled in module assy after dipping in the rust preventive fluid 

04 Rotor post assembly                    
–  Temp > 95°C 52011 

Power Tool cleaning to 
St3 (SSPC-SP3) 
 

Two Coats Red Oxide Zinc 
phosphate prime to IS:12744 60  

-- 
 

-- 60 

05 Pin rack assembly 52012 --- Temp rust preventive as per  
PRQA 523 20  

-- 
 

-- 20 

06 
Radial 
Seals                    
–Temp > 95°C 

T Bars 
52013 Power Tool cleaning to 

St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 
 

 
60 

 
-- 

 
-- 

 
60 

Seals Temporary rust preventive 
Oil as per PRQA 523 

 
20 

 
-- 

 
-- 

 
20 

07 

Rotor Housing 
Assembly             
–  Temp > 
95°C 
 

Insulated 
Side 

52030 Power Tool cleaning to 
St3 (SSPC-SP3) 

Heat Resistant Aluminum 
Paint Gr II to IS 13183  
(Two Coats) 

    40  
-- 

 
-- 

 
40 

Flue gas 
Swept 
Surface 
 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

 
-- 

 
-- 

 
60 

 
08 

Hot and 
Cold End 
Connecting 
Plate Assembly                  
–  Temp > 
95°C 
 

Insulated 
Side 
 52041 

52042 
Power Tool cleaning to 
St3 (SSPC-SP3) 

Heat Resistant Aluminum 
Paint Gr II to IS 13183  
(Two Coats) 

 
40 

 
-- 

 
-- 

 
40 

Flue gas 
Swept 
Surface 
 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

 
-- 

 
-- 

 
60 

09 Axial seals 52054 
Power Tool cleaning to 
St3 (SSPC-SP3) 
 

Temp. Rust Preventive Oil as per 
PRQA 523 20 -- -- 20 
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10 Bypass seals 52055 Power Tool cleaning to 
St3 (SSPC-SP3) 

Temp. Rust Preventive Oil as per 
PRQA 523 20 -- 

 
-- 
 

20 

11 
Rotor Drive assembly 
With bracket, Air Motor, 
Gear  Box–  Temp <95°C 

52100 Power Tool cleaning to 
St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats)  

40  
100 

12 Air seal piping 
Temp< 95° C 52211 Power Tool cleaning to 

St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 100 

13 Access door –   
Temp. > 95 ° C 52220 Power Tool cleaning to 

St3 (SSPC-SP3) 
Heat Resistant Aluminum 
Paint Gr II to IS 13183  
(Two Coats) 

40 -- -- 40 

14 

Observation  port  with light 52220 No painting, as the same is made of Glass 

Other  than  glass  part–  
Temp > 95°C 52220 Power Tool cleaning to 

St3 (SSPC-SP3) 
Heat Resistant Aluminum 
Paint Gr II to IS 13183  
(Two Coats) 

 
40 

 
-- 

 
-- 

 
40 
 

15 

Rotor Stoppage alarm 

52220 

Made of Aluminium (No painting is required) 

Other than aluminum -–  
Temp > 95°C 

Power Tool cleaning to 
St3 (SSPC-SP3) 

Heat Resistant Aluminum 
Paint Gr II to IS 13183  
(Two Coats 

 
40 
 

 
-- 

 

 
-- 
 

40 

16 Air receiver–  Temp < 95°C 52101 Power Tool cleaning to 
St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

17 
Lifting beams, special 
Tools & tackles –   
Temp < 95°C 

52220 
52000 

Power Tool cleaning to 
St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

18 

T C pipe Assy. 
(Stainless Steel part 52220 No Painting 

T C pipe Assy. 
(Non  Stainless Steel part)–  
Temp < 95°C 

52220 Power Tool cleaning to 
St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 
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19 Guide Bearing Assembly–  
Temp < 95°C 52261 Power Tool cleaning to 

St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

20 Supporting  Bearing  
Assembly–  Temp < 95°C 52262 Power Tool cleaning to 

St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

21 Oil piping Hot end–   
Temp < 95°C 52271 Power Tool cleaning to 

St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

22 Oil piping cold end–   
Temp < 95°C 52272 Power Tool cleaning to 

St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

23 Oil circulating units –   
Temp < 95°C 52274 Power Tool cleaning to 

St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

24 
Washing manifold & 
deluge assy items–   
Temp < 95°C 

52301 
52302 

Power Tool cleaning to 
St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

25 
Cleaning Device assemblies 
Tube with Nozzle – Temp < 
95°C 

 
52339 
52340 

 

Power Tool cleaning to 
St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

26 Cleaning device drive–   
Temp < 95°C 52339 Power Tool cleaning to 

St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 

 
60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 
40 

 
100 

 
27 
 
 

Commissioning spares and 
Mandatory spares 52988 As per respective items as above 
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2.  FANS 

01 Foundation Material of FD, ID & PA 
Fans 

55011 
55021 
55031 

Temp. Rust Preventive Fluid as per PRQA 523 20 NIL NIL 20 

02 

Foundation Matl of FD, ID & PA 
Fans – Packer Plates 
 
Seal Air Fan Motor Base Frame / 
Plate 
 
Base Frame for Actuators of FD, ID 
& PA Fans 

55011 
55021 
55031 

 
56473 

 
55516 
55628 
55635 

Blast Cleaning to 
SA 2 ½ (Near 
white metal) with 
surface profile  
40 – 60 µm 

Primer Coat:  One coat of Inorganic 
Ethyl Zinc Silicate Primer to IS 14946, 
(Solid by volume- 60% (min)), 
(Metallic zinc content 80% (min)) 
DFT = 70 µm per coat 
 
Intermediate Coat: One coat of 
polyamide cured Epoxy based MIO 
pigmented Intermediate coat 
(Lamellar MIO 30% (min)), (solid by 
volume- 80% (min)    
DFT = 100  µm per coat 

70 
 
 

100 

Two coats of two pack 
Aliphatic Isocyanate cured 
Acrylic Finish Paint to IS 
13213 (solid by volume- 55% 
(min)  
DFT = 35 µm per coat,  
Shade: Light blue RAL 5012 

70 240 

03 

FD FAN <95° C Surface 
Temperature 
Static Parts -  Insulated Surface 
(Outside) & Ambient Air swept 
surface (Inside) 
setting & indication shaft assy, 
expansion joint parts 

55516 
55716 
55816 
55410 
55510 

Power tool cleaning 
to St3(SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

Rotating Parts (Inside the 
Insulated static parts – protection 
up to erection) 

55216 Power tool cleaning 
to St3 (SSPC-SP3) 

Epoxy based Zinc Phosphate Primer 
(Two Pack system)  as per IS:13238 
(Two coats) per coat= 30µm &Total 
DFT = 60 µm min. 

60 NIL NIL 60 

 
 
 
 

04 
 
 
 
 
 
 

ID FAN >95° C Surface 
Temperature 
Static Parts  -  Insulated Surface 
(Outside), expansion joint parts 

55628 
55728 
55828 
55420 
55520 

Power tool cleaning 
to St3(SSPC-SP3) 

One coat of HR Aluminium Paint to 
IS:13183 Gr. II  20 One coat of HR Aluminium 

Paint to IS:13183 Gr. II 20 40 

Static Parts – Flue gas swept 
surface (Inside), setting & 
indication shaft assy 

Power tool cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 60 NIL NIL 60 

Rotating Parts -  (Inside the 
insulated Static Parts – protection 
up to erection) 

55328 Power tool cleaning 
to St3(SSPC-SP3) 

Epoxy based Zinc Phosphate Primer 
(Two Pack system) as per IS:13238 
(Two coats) per coat= 30µm & Total 
DFT = 60 µm min. 

60 NIL NIL 60 
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05 

PA FAN <95º C surface 
Temperature 
Static parts – Insulated 
Surface (Outside) & Ambient 
Air swept surface (Inside) 
setting & indication shaft 
assembly,  expansion joint 
parts 

55635 
55735 
55835 
55430 
55530 

Power tool cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

Rotating Parts (Inside the 
insulated static parts- 
protection up to erection) 
 

55335 Power tool cleaning 
to St3 (SSPC-SP3) 

Epoxy based Zinc Phosphate Primer 
(Two Pack system) as per IS:13238 
(Two coats) per coat= 30µm & Total 
DFT = 60 µm min. 

60 NIL NIL 60 

06 

Coupling and coupling 
Guard – for FD, ID & PA 
FAN & Seal Air FAN, SA Fan 
motor canopy, FD, ID, PA 
Fan motor canopy, FD, ID, 
PA Fan LOS canopy, Fan 
Tools and fixture –  temp < 
95°C 
 

55000 
55015 
55025 
55035 
56075 
56079 
55810 
55820  
55830 
56870 
55019 
55029 
55039 
55210 
55220 
55230 

Power tool cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744  (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

07 Lub oil System – For FD, 
ID & PA FAN 

55910 
55920 
55930 

Power tool cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744  (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

08 

Silencer for FD & PA      
FAN 
<95º C Surface 
Temperature  
Insulated Surface 

55911  
55931 

 
Power tool cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 

 

60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 

40 

 

100 
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09 

Radial pent house 
ventilation fan /ID sealing 
/cooling fans/ Radial Seal Air 
Fan, Radial seal air fan 
stator, Radial seal air fan 
bearing housing <95º C 
Surface Temperature 

55024 
56161 
56173 
56473 
56370 

Power tool cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 

 

60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

 

40 

 

100 

10 

FD, ID, PA & SA Fan Stair & 
Handrail - Galvanizing items 
(as per BHEL Engineering 
document) 

55012 
55022 
55032 
56072 

 

Gratings- Blast 
cleaning to Sa 2½ 

Other Items- Power 
tool cleaning to St3 
(SSPC-SP3) and acid 
cleaning 

Hot Dip Galvanizing to 610 gm sq. Meter (minimum) and to a coating thickness of 85 µm 
(minimum) 

FD, ID, PA & SA Fan Stair & 
Handrail – Other than 
galvanized structural items 

Blast Cleaning to SA 
2 ½ (Near white 
metal) with surface 
profile 
40 – 60 µm 

Primer Coat:  One coat of 
Inorganic Ethyl Zinc Silicate Primer 
to IS 14946, (Solid by volume- 60% 
(min)), (Metallic zinc content 80% 
(min)) 
DFT = 70 µm per coat 
 
Intermediate Coat: One coat of 
polyamide cured Epoxy based MIO 
pigmented Intermediate coat (solid 
by volume- 80% (min)    
DFT = 100  µm per coat 

70 
 
 

100 

Two coats of two pack 
Aliphatic Isocyanate cured 
Acrylic finish Paint to IS 
13213 (solid by volume- 
55% (min)  
DFT = 35 µm per coat, 
Shade: Light blue RAL 5012 

70 240 
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3. GATES & DAMPER 

 

 

01 
Gates & Dampers (200 ° C 
to 400 ° C) 
Insulated Surfaces 

57203, 57223, 
57270, 57273,  

57620 

Power tool cleaning  
to St3 (SSPC-SP3) 

HR Aluminium Paint to IS: 
13183 Gr. II (200 °C to 400 °C) 
– Two Coats 

40 -- -- 40 

02 
Gates & Dampers > 95°C 
up to 200 °C  
Insulated Surfaces 

57430, 57460,  
57470, 57480, 

57490 

Power tool cleaning 
to St3 (SSPC-SP3) 

HR Aluminium Paint to IS: 
13183 Gr. III (up to 200 ° C) – 
Two Coats 

40 -- -- 40 

03 Gates & Dampers, Seal Air 
piping < 95 ° C 

57010,  
57033, 57063, 
57083, 57110, 
57113, 57141, 
57S41, 57143, 
57160, 57173  

Power tool cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two Coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

04 
 

Ladder, Cage for Ladder, 
Toe Guard Plate 
Floor Grill, Hand Rails, 
Hand Rail Post, 
 

57466 
57666 

Gratings- Blast 
cleaning to Sa 2½ 

Other Items- Power 
tool cleaning to  St3 
(SSPC-SP3) & Acid 
cleaning 

Hot Dip Galvanizing to 610 gm per Sq. Meter (minimum) and to a coating thickness of 85 µm 
(minimum) 

05 

Other Structural Items – 
other than sl.no. 4 of 
above. Blower with motor, 
valves, Mounting bracket 

57466, 57666, 
57209, 57491, 
57S91, 57497, 

57S97 

Power tool cleaning 
to St3(SSPC-SP3 

Red Oxide Zinc Phosphate 
Primer to IS: 12744 (Two Coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

06 Ducts Commissioning 
Spares 57988 As per respective items mentioned in this Painting Scheme 
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4. ELECTROSTATIC PRECIPITATOR (ESP OR EP) 

1 Insulator Housing  Assembly–  
Temp > 95°C 79906 Power Tool Cleaning  

to st3 (sspc-sp3) 

Heat Resistant Aluminum paint to IS 
13183 Gr. II (200 ⁰C to 400 ⁰C) 
(Two Coats) 

40 NIL -- 40 

2 Gas Distribution Assembly–   
Temp > 95°C 79908 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

3 GD Rapping Mechanism–  
Temp > 95°C 79909 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

4 GD Drive Arrangements–  
Temp< 95°C 79910 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats))  

40 100 

5 Gas Screening–  Temp > 95°C 79911 Power Tool Cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

6 Emitting System suspension–  
Temp > 95°C 79913 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

7 Emitting Electrode –Hook Part 79915 Rust preventive application on Hook part only (Electrode Wire is Stainless Steel) 

8 Emitting Electrode Rapping 
Mechanism–  Temp > 95°C       79916 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

9 
Drive Arrangement for 
Emitting System–   
Temp < 95°C       

79917 Power Tool Cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

10 
Suspension Arrangement for 
Collecting Electrode–   
Temp > 95°C       

79919 Power Tool Cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

11 Collecting Electrode 79920 Rust Preventive Fluid as per TEP AQCS RP 
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12 Lifting Beam for Collecting 
Electrode 79920 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

13 Frame Of Emitting System-
Top–  Temp > 95°C       79921 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

14 Frame Of Emitting System -
Bottom–  Temp > 95°C       79922 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

15 Inspection /Access Door 79923 Power Tool Cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

16 Shock Bars - –  Temp > 95°C      79924 Power Tool Cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

17 
Collecting Electrode (CE) 
Rapping Mechanism –   
Temp > 95°C       

79925 Power Tool Cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

18 Drive Arrangements for CE 
Rapping –  Temp < 95°C       79926 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

19 ESP Roof Beams –   
Temp > 95°C       79928 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

20 Frame of Emitting System –
Middle–  Temp > 95°C       79932 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

21 Outer Roof –EP -                        
–  Temp < 95°C       79942 Power Tool Cleaning 

to St3 (SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats)  

40 100 

22 Hopper Ridges–  Temp > 95°C      79943 Power Tool Cleaning 
to St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 
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23 
Hopper Upper 
part 
–  Temp> 95°C      

Insulated 
side 

79944 Power Tool Cleaning 
to st3 (SSPC-SP3) 

Heat Resistant Aluminum paint to 
IS 13183 Gr. II (200 ⁰C to 400 ⁰C) 
(Two Coats) 

40 NIL -- 40 

Flue Gas 
Swept 
Surface 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 60 NIL -- 60 

24 
Hopper Middle & 
Lower part–   
Temp > 95°C       

Insulated 
side 

79945 Power Tool Cleaning 
to st3 (SSPC-SP3) 

Heat Resistant Aluminum paint to 
IS 13183 Gr. II (200 ⁰C to 400 ⁰C) 
(Two Coats) 

40 NIL -- 40 

Flue Gas 
Swept 
Surface 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 60 NIL -- 60 

25 
Insulator Support 
Panel – Temp > 
95°C       

Insulated 
Side 
 

79946 Power Tool Cleaning 
to st3 (SSPC-SP3) 

Heat Resistant Aluminum paint to 
IS 13183 Gr. II (200 ⁰C to 400 ⁰C) 
(Two Coats) 

40 NIL -- 40 

Flue Gas 
Swept 
Surface 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 60 NIL -- 60 

26 Roof Panel Assy 
– Temp > 95°C      

Insulated 
Side 

79947 Power Tool Cleaning 
to st3 (SSPC-SP3) 

Heat Resistant Aluminum paint to 
IS 13183 Gr. II (200 ⁰C to 400 ⁰C) 
(Two coats) 

40 NIL -- 40 

Flue Gas 
Swept 
Surface 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 60 NIL -- 60 

27 Casing Structure – Temp > 95°C      79948 Power Tool Cleaning 
to st3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 60 NIL -- 60 

28 

Casing (Shell, 
Side Panels, 
Gables & GD 
Housing) –   
Temp > 95°C       

Insulated 
Side 

79949 Power Tool Cleaning 
to st3 (SSPC-SP3 

Heat Resistant Aluminum paint to 
IS  13183 Gr. II (200 ⁰C to 400 ⁰C) 
(Two coats) 

40 NIL -- 40 

Flue Gas 
Swept 
Surface 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 60 NIL -- 60 
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29 
ESP Funnel 
Assembly –  
Temp > 
95°C       

Insulated Side 

79950 Power Tool Cleaning to 
st3 (SSPC-SP3 

Heat Resistant Aluminum paint to IS 
13183 Gr. II (200 ⁰C to 400 ⁰C) 
(Two coats) 

40 NIL -- 40 

Flue Gas 
Swept Surface 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

30 

ESP Pent House –   
Temp <95°C   
(Other than columns)   
Columns- Refer to Sl no: 
38   

79955 Power tool cleaning to 
St3(SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats 

40 100 

31 
Splitters & Guide Vanes, 
Fixing component for ESP 
insulation – Temp > 95°C       

79957 
79968 
79989 

Power tool cleaning to 
St3(SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 NIL -- 60 

32 ESP Performance Test 
Equipment – Temp < 95°C       79961 Power tool cleaning to 

St3(SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

33 Water Washing System – 
Temp < 95°C       79966 Power tool cleaning to 

St3(SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 

34 
Hand Rail Post, Bend, ERW 
Tubes, Floor Grill and Step 
Tread 

79965 
89610 
89611 
89612 
89613 

Gratings- Blast 
cleaning to Sa 2½ 
Other Items - Power 
tool cleaning to 
St3(SSPC-SP3) and 
acid cleaning 

Hot Dip Galvanizing to 610 gm sq. Meter (minimum) and to a coating thickness of 85 µm 
(minimum) 

35 Commissioning Spares 79988 As per respective item, as listed in the painting schedule 

36 Tools & Tackles –   
Temp < 95°C       79996 Power tool cleaning to 

St3(SSPC-SP3) 
Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two coats) 60 

Synthetic Enamel to IS2932  
Shade: Grey White  
RAL 9002 (Two coats) 

40 100 
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37 Approach Platform for Hopper 79965 

Blast Cleaning to Sa 
2.5 Near White 
metal finish of ISO 
8501-1 with surface 
roughness profile to 
40-60 µm 

Primer Coat:  One coat of two component moisture curing Inorganic Ethyl Zinc Silicate Primer to 
IS 14946, (Solid by volume- 60% (min)) Metallic Zinc content- 80% (min) in dry 
film, DFT = 70µm per coat (min) Zinc dust composition quality shall be Type-II 
as per ASTM D520-00 

 
Intermediate Coat:  One coat of two component Polyamide cured Epoxy based MIO pigmented 

(containing lamellar MIO min 30% on pigment) Intermediate coat (solid by 
volume- 80% (min) DFT = 100µm per coat (min) 

 
Finish Coat: Two coats of Two Pack Aliphatic isocyanate cured Acrylic Finish Paint to IS 13213 

(solid by volume- 55% (min) DFT = 35 µm per coat (min), with gloss retention 
(SSPC paint spec no.36, ASTM D4587, d2244, d523 of level 2 after min. 1000 hours 
exposure, gloss loss less than 30 and colour change less than 2.0ΔE 

                       Total- 70 µm (min) Shade Light Blue RAL5012 
 
 
Note: 

 
1. The total paint thickness (Primer (70 µm) + Intermediate (100 µm) + Finish coat (70 µm) shall 

be minimum 240 µm. 
 

2. DFT of individual paint coat shall be ensured separately and the same shall meet the specified 
minimum DFT of each coat as given above. 

 
3. Bottom of base plate including below zero level portion marked in EP Supporting Columns 

which will be embedded in concrete, those surfaces shall be prepared by manual cleaning to 
ST3 and provided with primer coat of chlorinated rubber based zinc phosphate primer of min.  
50 µm DFT. 

38 
Supporting Structure for ESP, 
Penthouse columns 
(Refer note 5 for surface 
embedded in concrete) 

79955 
79981 

39 
 
 

Other than galvanized items 
vide sl. No. 34, like Stair 
stringer Channels, Bracket, 
Support Bracket, Frames Loose 
Channels, Toe Plates, Stiffener 
Plates and Angles for EP 
Galleries, Stair and Walk Way 

79965 
89610 
89611 
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5. PAINTING OF DAMAGED AREAS 

Areas where paint has deteriorated badly by erosion and areas where the paint film has lost its adhesion property and where the steel has got rusted 
appreciably - these areas are to be repainted as per the following procedure: 

SL NO SURFACE LOCATION SURFACE  PREPARATION PRIMER, INTERMEDIATE & FINISH 
1 Paint damaged Components falling 

under sl.no. 02, 10 of FAN and 
sl.no. 37,38,39 of ESP 

Surface preparation by manual 
cleaning.  Minimum 6” of 
surrounding areas with existing coat 
to be roughened by wire brush & 
emery paper for best  adhesion by 
patch primer 

1. Primer:  One coat of Self priming Epoxy Zinc rich primer to 
IS:14589  Gr.II to DFT of 70 µm (min.) 

2. Intermediate and Finish:  As given in respective scheme as above 
3. If primer is intact, intermediate and finish to be done as per the 

respective scheme. 
2 Paint damaged components falling 

under other sl. Nos. of APH, FAN, 
GATE & DAMPER and ESP  

Primer and Finish  :  As given in respective scheme 

 

6. GENERAL NOTES 
1. No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated above. 
2. Machined items are to be applied with coat of temporary rust preventive oil 
3. PGMAs covered in sub-supplier (ie., Purchased )  items viz., support bearing / slide bearing and other sub-delivery components of ESP etc., are not indicated 

in the above list.  However, the Painting Schedule for all items supplied by all sub-suppliers and BOI under the scope of BHEL shall be same as for main 
equipment covered in this document. For all site erection shop materials Red Oxide Zinc Phosphate Primer shall be applied to meet the temporary protection.  

4. In sub-assembly, wherever plates / sheets of thickness less than or equal to 5mm and rods are used, very minor items like clamps, small items etc. tiny items 
of weight less than 25 Kg -  Power Tool or Hand Tool Cleaning to SSPC - SP 3 / SP 2 and painting as per FAN, sl. No. 6 shall be followed. 

5. Ground shade / colour of finish paints and identification tag/band for equipment’s, fans, piping, pipe services, supporting structures and other components 
followed as per NTPC doc ref no: QS-01-DIV-W-4, Rev.00. 

6. DFT shall meet the specified value. In case of non-meeting of DFT in number of coats specified, subsequent coats shall be applied to meet specified DFT. 
7. All components covered under different PGMAs are to painted. In case any component is left out, the same shall deemed to be included under the relevant 

section.  
8. All threaded and other surfaces of foundation bolts and its materials, insulation pins, Anchor channels, Sleeves, HSFG bolts shall be coated with temporary 

rust preventive fluid and during execution of civil works; the dried film of coating shall be removed using organic solvents. 
9. Weld edges made for site welding shall be manual cleaned by wire brush and shall be applied with weldable primer. 
10. All steel structures shall be provided with painting as given in the specification. Further, painting system shall also meet the requirements of corrosivity 

category C3 (durability high) as per ISO 12944. 
11. Heat resistant aluminum paint – the usage of Gr – I or Gr – II in place of Gr – III or Gr – I in place of Gr-II is technically acceptable.  
12. The primer coat shall be applied in shop immediately after blast cleaning by airless spray technique. Intermediate coat shall be applied in shop after an 

interval of minimum 24 hours (from the application of primer coat) by airless spray technique. 
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7. PAINTING SCHEME - DETAILS OF PROCUREMENT & APPLICATION PROCESSES 

    

   Note: Application of paint as per paint/ primer manufacturer’s instruction 

 

 

SL 
NO 

TYPE OF PAINT SPECIFICATION 
OF PAINT 

NO OF 
PACK 

VOLUME OF 
SOLIDS 

(% MIN) 

MODE OF 
APPLICATION 

OVER COATING 
INTERVAL (IN HOURS) 

SHADE 

01 Epoxy Zinc phosphate 
primer IS 13238  2 40 Spray 24 Grey  

02 
Zinc Ethyl silicate 
primer (% Zn on dry 
film= 80 (min)) 

IS 14946 2 60 Airless Spray only 24 Grey 

03 
Epoxy High solid- 
Polyamide cured Epoxy 
based MIO pigmented 
intermediate coat 

-- 2 80 Airless Spray 16 Brown 

04 Aliphatic acrylic 
polyurethane paint IS 13213 2 55 Airless Spray 16 Light blue  

RAL 5012 

05 Heat resistant 
aluminum paint IS 13183  1 -- Brush/ Spray 24 -- 

06 
Chlorinated rubber 
based zinc phosphate 
primer  

-- 1 40 Brush/ Spray 12 Grey 

07 
Long oil alkyd 
Synthetic enamel finish 
paint 

IS 2932 1 35 Brush/ Spray 12 Corresponding 
shade no 

08 Red oxide Zinc 
phosphate primer IS 12744 1 -- Brush/ spray 12 -- 
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8. PAINTING REQUIREMENTS AS STIPULATED IN TENDER DOCUMENT 

SL 
NO AREAS TENDER DOCUMENT REFERENCE 

01 ESP and Auxiliaries like ESP, APH, Fans, 
GAD Technical specification Section - VI, Part-B, Sub section A-12 Page 4 of 8 to 8 of 8 

02 Structures of ESP,  Packer plates, Base 
frames of motor and actuators 

Technical specification Section- VI, Part-B, Sub section D-1-6, Civil works Design Criteria 
page 23 of 25 clause 6.04.03 and Section- VI, Part-A, Sub section IID, Civil works Page 8 
of 10, clause 1.00.02 

03 Touch up painting on damaged areas Technical specification Section- VI, Part-B, Sub section D-1-6, Civil works - Page 25 of 25, 
clause 6.04.03, Note 4. 

04 Galvanizing of gratings, hand railings 
and ladders 

Technical specification Section- VI, Part-B, Sub section D-1-6, Civil works - Page 25 of 25, 
page 25 of 25, clause 6.04.05 & 6.04.06 
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BHEL to ensure, confirm and indicate the following in the drawing in line with specification requirement:

a) Clear head room for personal movement at ground level ofBoiler below ducts: 2.5 m (Minimum)
b) Clear head room for material movement at ground level inBoiler Envelope: 5.0 m 5.0 m (Minimum) (Unless specified otherwise)
c) Clear head room for personal movement over all BoilerPlatforms: 2.1 m (Minimum)
d) Minimum clear working space around the Coal mills: 1500mm
e) Minimum clear working space around the equipment: 1200mm
f) Minimum width of all staircases: 1200mm
g) Space provisions for future installation of SCR System.
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1.Drain network shall be provided to collect effluent generated from floor wash, equipment drain
and process drain in TG hall/Boiler/Mill Bay/TP/ESP areas for further disposal upto final
disposal point. Underground pipes for this purpose shall not be acceptable.
2.Approach platform shall be provided from ESP outlet to ID fan suction gate.
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Free Text
Endorsed drawing of Sipat-III is not yet approved. So, the evaluation shall be considered in non-endorsement route, please comply and attach CRS against the comments.
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MANPAL SHARMA
Free Text
In view of this steep upward duct angle the following compliances are essential.
1.    BHEL to submit CFD analysis report, show actual ash accumulation rate at varying load in all hoppers.
2.    BHEL to submit 3D model for review of layout.
Approval of this document is subjected to review and approval of above compliances.
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Free Text
Platform & Staircase approach will be provided till actuator level.
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Free Text
ESP top platform level at EL+14205, check & correct as per ESP GA drg. no.9662-001-104-PVM-B-001
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Free Text
Clear approach width/height between ESP & ID fan to maintained at 10m minimum (Height=8m)
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Free Text
Clear approach width/height between Boiler & ESP is to be maintained as 12m minimum (Height=8m)
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Free Text

BHEL to ensure compliance to following technical specification requirements:
 1.ID system ducts must be modelled in 3D modelling software as per clause 4.08.00, Sub-Section-1, Part-A, Section-VI and clause 8.03.04, Part-C, Section-VI of contract documents

 2. As per Clause 1.03.00, SUB SECTION- G-03 (Equipment layout):
a) Sub Clause 11. Clear approach width/height between Boiler & ESP:12m minimum (Height=8m)

b)Sub Clause 11. Clear approach width/height between ESP & ID Fan:10m minimum (Height=8m)

c) Sub Clause 8. Minimum clear working space around the equipment: 1200mm

d) Sub Clause 10. Minimum width of all staircase: 1200mm

e) Sub Clause 15. Clear head room for personal movement at ground level of Boiler below ducts: 2.5m(Minimum)

f) Sub Clause 16. Clear head room for personal movement over all Boiler Platforms: 2.1m (Minimum)

g)Sub Clause 21.Minimum straight length in flue Gas duct at ESP outlet for Opacity meters :As required for accurate dust measurement within the battery limits.

h) Sub Clause 56. De-NOx System shall be located in boiler area.

Refer G-03,Part-B of Tech Spec, consider the following accordingly-
(1)As per clause 1.08.00, Bottom flange level of Air-Preheaters (Both Primary and Secondary) hoppers and additional hoppers (if any) shall be fixed based on ash evacuation system as offered by the bidder taking care of clear height requirement between Boiler & ESP and considering unobstructed route for Fly Ash conveying pipes avoiding vertical bends.
(2)As per clause 1.05.00, Drain network shall be provided to collect effluent generated from floor wash, equipment drain and process drain in Boiler/Mill Bay/TP/ESP areas for further disposal upto final disposal point. Underground pipes for this purpose shall not be acceptable.
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CFD, PMT for ducts and ESP to be submitted to finalize the optimum duct layout & substantiate the velocities criteria compliance as per spec requirement at Clause 1.05.14.01, Sub-section A-01, Part-B
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Duct sizing is yet to approved. This document to be submitted after sizing approval.
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Endorsed drawing of Sipat-III is not yet approved. So, the review shall be done in non-endorsement route, please comply and attach CRS against the comments.
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There is variation in Chimney location wrt mentioned reference drawing.
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Comply endorsement sheet requirement
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Free Text
In view of this steep upward duct angle the following compliances are essential.
1.  BHEL to submit CFD analysis report, show actual ash accumulation rate at varying load in all hoppers.
2.  BHEL to submit 3D model for review of layout.
Approval of this document is subjected to review and approval of above compliances.


MANPAL SHARMA
Free Text
Platform & Staircase approach will be provided till actuator level.
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Free Text
Provide continuous platform upto top of ESP gate level and for gate actuator/gearbox level with common staircase approach OR provide individual staircase approach till top of all ESP I/L & O/L gates.
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Insert text here
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BHEL to ensure compliance to following technical specification requirements:
 1.ID system ducts must be modelled in 3D modelling software as per clause 4.08.00, Sub-Section-1, Part-A, Section-VI and clause 8.03.04, Part-C, Section-VI of contract documents

 2. As per Clause 1.03.00, SUB SECTION- G-03 (Equipment layout):
a) Sub Clause 11. Clear approach width/height between Boiler & ESP:12m minimum (Height=8m)

b)Sub Clause 11. Clear approach width/height between ESP & ID Fan:10m minimum (Height=8m)

c) Sub Clause 8. Minimum clear working space around the equipment: 1200mm

d) Sub Clause 10. Minimum width of all staircase: 1200mm

e) Sub Clause 15. Clear head room for personal movement at ground level of Boiler below ducts: 2.5m(Minimum)

f) Sub Clause 16. Clear head room for personal movement over all Boiler Platforms: 2.1m (Minimum)

g)Sub Clause 21.Minimum straight length in flue Gas duct at ESP outlet for Opacity meters :As required for accurate dust measurement within the battery limits.

h) Sub Clause 56. De-NOx System shall be located in boiler area.

Refer G-03,Part-B of Tech Spec, consider the following accordingly-
(1)As per clause 1.08.00, Bottom flange level of Air-Preheaters (Both Primary and Secondary) hoppers and additional hoppers (if any) shall be fixed based on ash evacuation system as offered by the bidder taking care of clear height requirement between Boiler & ESP and considering unobstructed route for Fly Ash conveying pipes avoiding vertical bends.
(2)As per clause 1.05.00, Drain network shall be provided to collect effluent generated from floor wash, equipment drain and process drain in Boiler/Mill Bay/TP/ESP areas for further disposal upto final disposal point. Underground pipes for this purpose shall not be acceptable.
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Duct sizing document is not yet approved. This drawing cannot be reviewed in totality till approval of the same.
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Please mention platform width wherever provided
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What is basis of duct hopper nos
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Whether this passage way is for vehiclur movement.
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CFD, PMT for ducts and ESP to be submitted to finalize the optimum duct layout & substantiate the velocities criteria compliance as per spec requirement at Clause 1.05.14.01, Sub-section A-01, Part-B
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Duct sizing is yet to approved. This document to be submitted after sizing approval.
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Subject to approval of Chimney sizing
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