
SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D  

REV. NO. 00 DATE:15/05/2019 

SHEET  2 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

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

SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION 

REQUIRED (THERMISTOR PTC)  

INTEGRAL  
STARTER 

INTEGRAL STARTER REQUIRED             NOT REQUIRED  

TYPE OF SWITCHING DEVICE  CONTACTORS             THYRISTORS  

TYPE  CONVENTIONAL  SMART (NON-INTRUSIVE)  

IF SMART (REFER BELOW POINT a – h ) 

 a) SERIAL LINK INTERFACE  INTEGRAL                           FIELD MOUNTED 

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

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

 d) HAND HELD PROGRAMMER  REQUIRED     NOT REQUIRED  

    e) TYPE OF HAND HELD     
PROGRAMMER

 BLUETOOTH        INFRARED    ..............  

 f) MASTER STATION  REQUIRED     NOT REQUIRED  

 g) MASTER STN INTRFACE WITH DCS  MODBUS     TCP/IP  

     h) DETAILS OF SPECIAL CABLE  ENCLOSED     NOT REQUIRED  

STEP DOWN CONT.  TRANSFORMER  REQUIRED             

OPEN / CLOSE PB REQUIRED              NOT REQUIRED  

STOP PB  REQUIRED              NOT REQUIRED  

INDICATING LAMPS  REQUIRED              NOT REQUIRED  

LOCAL REMOTE S/S REQUIRED              NOT REQUIRED  

STATUS CONTACTS FOR MONITORING REQUIRED              NOT REQUIRED  

INTEGRAL STARTER DISTURBED 
SIGNAL(Refer Note 14) 

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

ACTION ON LOSS OF EXTERNAL 
ELECTRIC POWER 

STAYPUT              FAIL SAFE  

INTERPOSING 
RELAY/OPTO 
COUPLER 
(Applicable for 
integral Starter) 
DATASHEET & 
WIRING
DIAGRAM OF 
ISOLATION 
DEVICE TO BE 
PROVIDED

TYPE OF ISOLATING DEVICE 
 INTERPOSING RELAY     OPTO COUPLER 

TO BE DECIDED DURING DETAILED 
ENGINEERING 

QUANTITY  2 NOs.              3 NOs.  

DRIVING VOLTAGE  20.5 – 24V DC  _____________V DC  

DRIVING CURRENT  125mA  MAX  _____________mA  MAX  

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

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

MFR & MODEL NO. BIDDER TO SPECIFY  

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

CONTACT TYPE 2 NO  +  2 NC  

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

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

ACCURACY +3% OF SET VALUE  

LIMIT SWITCH 
(Not Applicable 
for Smart 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN : INT : CLOSE 
1 No 
2 Nos. 2 Nos. (ADJ.) 

1 No. 
2Nos.
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D  

REV. NO. 00 DATE:15/05/2019 

SHEET  3 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

Actuator) ($$ 
Refer Notes) CONTACT TYPE 

2 NO + 2 NC 

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

ACCURACY 2% OF SET VALUE 

POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty & other specific applications) 

 REQUIRED  NOT REQUIRED  

MFR & MODEL NO. BIDDER TO SPECIFY  

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

SUPPLY  24V DC           ………  

OUTPUT  4-20mA      

ACCURACY + 1% FS 

SPACE 
HEATER

@SPACE HEATER REQUIRED  

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

@ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY  

@ RATING   

TERMINAL 
BOX 

ACTUATOR/MOTOR TERMINAL BOX REQUIRED  

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

@ EARTHING TERMINAL  REQUIRED  

PLUG & SOCKET  REQUIRED  NOT REQUIRED   

NO. OF PINS REQUIRED(TO BE 
CHECKED AS PER SIGNALS IN DRIVE 
CONTROL PHILOSOPHY) 

NOS. OF PLUG & SOCKET 
 1 Nos. for ON/OFF   2 NOS.(for inching duty)  
 OTHER (TO BE SPECIFIED INLINE WITH DRIVE 

CONTROL PHILOSOPHY) 
                    

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:-----------------------  

@ SPACE HEATER CABLE GLAND SIZE:-----------------------  

CONTROL CABLE GLANDS-1 INSTRUMENT CABLE SIZE FOR ON/OFF DUTY 
VALVES SHALL BE 8PX0.5 SQMM. ONE CABLE 
GLAND OF OD SIZE 20 MM. 
INSTRUMENT CABLE SIZE FOR INCHING DUTY 
TYPE VALVES SHALL HAVE TWO NO. CABLES 
(ONE NO. 8PXO.5 SQMM AND 2ND 2PXO.5 SQMM) - 
TWO NO. GLANDS OF OD SIZES 20 MM & 15 MM.

CONTROL CABLE GLANDS-2 

WEIGHT  TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) 

BIDDER TO SPECIFY _________________ Kg. 
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D  

REV. NO. 00 DATE:15/05/2019 

SHEET  4 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

NOTES:
1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / 

CLOSE DUTY. 

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION 
STANDARD.  AS A MINIMUM, THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691, IS-4722, IEC 60947-5-1 AND EN 15714-3 :2010 OR LATEST VERSION. 

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED. 

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM 
THE END POSITIONS. THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION 
IS NOT POSSIBLE, THE TORQUE SWITCHES SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING 
END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

6. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

7. THE MOTOR SHALL BE CAPABLE OF STARTING AT 85 PERCENT OF RATED VOLTAGE RUNNING AT 80 PERCENT OF RATED VOLTAGE AT 
RATED TORQUE AND 85 PERCENT RATED VOLTAGE AT 33 PERCENT EXCESS RATED TORQUE FOR A PERIOD OF 5 MINUTES EACH. 

8. IN ADDITION TO ABOVE REQUIREMENTS FOR LIMIT/TORQUE SWITCH, MECHANICAL END STOP WITH ACCURACY OF 2% SHALL BE 
SUPPLIED.

9. IT SHOULD BE POSSIBLE TO OPERATE THE ACTUATOR LOCALLY. LOCKABLE LOCAL/REMOTE SELECTION SHALL BE PROVIDED ON THE 
ACTUATOR.

10. LOCAL POSITION INDICATOR SHALL BE PROVIDED FOR 0 TO 100 % TRAVEL. 

11. CONTROL WIRING SHALL BE SUITABLE VOLTAGE GRADE COPPER WIRE 1.5 SQ. MM. 

12. ENDURANCE: RATED TORQUE RANGE SHOULD BE BASED ON ISO 5211, ISO5210. 

13. TAG PLATE SHALL BE CONFIRMING TO STANDARD BS-15714. 

14. INTEGRAL STARTER/ACTUATOR DISTURBED SIGNAL SHALL BE CHECKED AND INCLUDE AS PER DRIVE CONTROL PHILOSOPHY. 

15. ** VALVES WITH 10 DEGREE/20DEGREE FEEDBACK REQUIREMENT FOR APPLICATIONS SUCH AS CW/ACW/PLANT WATER SYSTEM ETC 
SHALL BE CONSIDERED AS INCHING DUTY VALVES. ACCORDINGLY, POSITION FEED BACK TRANSMITTER, PLUG & SOCKET 
REQUIREMENT SHALL BE CONSIDERED. 

          $$        TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE. 

          ##        EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.

PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL 

NAME RINKY RAVINDER K RAINA SHIVRAJ SINGH BANSALA NAME

SIGNATURE    SIGNATURE 

DATE 15.05.2019 15.05.2019 15.05.2019 DATE 

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @ BE FILLED BY ES  
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



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                EQUIPMENT SELECTION & DESIGN CRITERIA/ DATA SHEET 
 

A. LDO/HFO Storage Tank 
1) LDO/HFO storage tank shall be constructed as per technical specification clause no. 6.02.00, 

Vol. IIB, Sec. 3B and GA drawing attached in Section-IA, Annexure-E. 
 
a) Minimum dimensions of LDO Tank provided: 12.0m (dia.) and 11.0 (ht)  
b) Minimum dimensions of HFO Tank provided: 20.0m (dia.) and 16.0 m (ht). 
c) Minimum thickness of the tank shell and roof shall be as per GA Drawing (section1A) 
d) Thickness of the tank bottom shall be per GA Drawing (section1A). 
e) Width of the plate can be considered out of these 1250/1500/1800/2000. As per IS803, 

minimum course width is 1500mm unless agreed otherwise mutually. Due to non-
availability of plates at the time of detail engineering, option of course width of 1250mm 
has been also kept. 

f) Roof structure of tank shall be designed in Stadd. During detail engineering, mother 
format same to be submitted to BHEL for checking. 

g) Tank low-low level shall be decided in a way that suction heater and floor coil heater is 
always submerged. 

h) Additional height required to meet the effective capacity to be provided by the vendor 
without any commercial implication.  

2) Drain oil tank: 
a) Dimensions of Drain Oil Tank: 4.5m x 2.5m x 2.0 m.  
b) Minimum thickness of the plate: 6.0mm including corrosion allowance  
c) Design Code: IS 800 / standard hand book  

 
B. FLOOR COIL HEATER AND SUCTION HEATER 

Floor Coil Heater shall be constructed as per technical specification Annexure-I, Vol. IIB, Sec. 
3B. Page no. 15. 
 

C. UNLOADING PUMPS / SUMP PUMP & OIL RECOVERY PUMP 
HFO / LDO Unloading pumps shall be constructed as per technical specification Annexure-III, 
Vol. IIB, Sec. 3B. 
  
a) HFO & LDO unloading pump will be designed for a viscosity of 50-500cst and 2-50cst 

respectively. 
b) Design capacity of pump shall be based on lowest viscosity plus 10% 
c) For selection of pump head and motor rating, the criteria shall be as follows: 

 Pump head will have 10% margin over the calculated pump head. Motor rating be 
arrived at by considering higher of the following. 

 15% margin over BHP at duty point (duty point means specified discharge at 1.1 times 
the calculated head) @ highest viscosity 

 RV set pressure (10% or 1 kg/cm2 higher than duty point pressure whichever is higher) 
BHP @ highest viscosity 
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 FOR SUMP PUMP AND OIL RECOVERY PUMP: 
 

S.No Characteristics 
Drain oil pump / 

Recovery oil pumps 
Sump Pump in Oil 

Unloading Area 
Sump Pumps in 

pump house 

1 Type of Pumps Vertical Single Screw 
positive displacement. 

Vertical single screw  
type 

Vertical single screw  
type 

2 No. &Capacity of Pumps                                     As per scope of supply 

3 Type of Duty Intermittent Intermittent Intermittent 
4 Type of Drive Direct driven by Electric Motor  
5 Location Indoor / Outdoor  Outdoor Indoor 

6 Nature of Fluid to be 
pumped HFO/LDO Water with traces of 

oil 
Water with traces of 
oil 

7 Design Viscosity range 2-500 cST 5-50cST 5-50cST 
8 Sealing Manufacturer Specific 
9 Design Code Manufacturer specific. 
10 Bearings Antifriction type  Manufacturer specific  
11 Material of Construction 
i) Casing Cast Iron to IS 210 Gr FG 260/ CS Fabricated 
ii) Casing lining, if applicable Manufacturer specific 

iii) Rotor/ Impeller 13% chrome SS 
 Cast Iron to IS 210 Gr FG 260) 

iv) Rotor housing, if applicable CI AS PER IS 210 GR. 
260 Manufacturer specific 

v) Shaft 13% chrome SS BS 970 EN-8 or equivalent 

vi) Relief valve body NA NA 
vii) Relief valve spring NA NA 
viii) Base Plate                         Fabricated from MS to IS 2062 
ix) Coupling Manufacturer specific 
x) Hydrotest Pressure 1.5 Times maximum discharge pressure 
xi) Hydrotest Duration 30 Minutes 

 
D. STRAINERS FOR LDO/HFO UNLOADING PUMPS  
Strainers shall be provided as per following details. 

S.No. Characteristics Value 

01 Type Simplex  Type for unloading pumps & 
Drain oil pumps (Integral to pump) 

02 Fluid LDO/HFO 
03 Flow Rate  To match pump flow rate 
04 Operating Pressure, maximum  kg/cm2 (g)  Bidder specific  
05 Operating temperature,  C 55  
06 Design Pressure , kg/cm2 (g) 1.1 times the operating pressure , min. 
07 Design Temperature,  C  65 
08 Fluid Viscosity  As per Fuel Oil Characteristics 

09 a) Pressure drop in clean condition  0.15 kg/cm2 
09 b) Maximum permissible pressure drop  

under 50 % clogged condition  
0.3 kg/cm2 

10 Screen basket data   
a) Dia. of perforations 40 mesh 
b) Minimum thickness Bidder specific 
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E. PIPES, FITTINGS & FLANGES    
1) Oil Pipes shall be provided as per Volume IIB, Section-3A, Annexure-III 
2) Pipe in oil lines shall be API 5L Gr. B (ERW).  
3) Steam and Condensate line shall conform to ASTM 106 GR. B, Schedule 40. 
4) IA line shall be STAINLESS STEEL ERW TYPEAS PER ASTM-A312 GR.304. SCHEDULE 40S (MIN) 
5) Additional details of the above specified item / other items are also covered below: 

 
 Minimum Pipe Thickness shall be as follow:  

Pipe Size Thickness (mm) Pipe Size Thickness(mm) 

15 NB 2.77 100 / 80 / 65 NB 3.96 

20 NB 2.87 150 NB 4.78 

25 NB 3.38 200/250 NB 5.56 

40 NB 3.68 300/350 NB 6.35 

50 NB 3.91 400 NB NB 6.35 

Pipe of size 400 NB and above shall be fabricated from IS2062 plate. Thickness of plate fabricated pipe 
shall be 8.0mm. 

 
Fittings / flange / gasket details 

 SR.  SIZE 
MATERIAL STANDARD/ 

OTHER DETAILS  
DIMENSION STANDARD 

1 FITTINGS & FLANGES 

A. FUEL OIL  

a. 
Fittings (Elbow, Tees and 
Reducers) 

Material Standard   Dimension Standard 

  50 NB and below 
Forged carbon steel to ASTM 
A 105 

SW ends to ANSI B 16.11 (3000#) 

  65 NB and above 
Fabricated from parent pipe / 
Carbon Steel to ASTM A 
234,Gr.WPB 

BW ends to ANSI B 16.9, Sch.40 

b. Slip on Flanges /  Blind Flanges Material Standard Dimension Standard 

11 Steam Jacket Applicable for HFO unloading pump 
suction strainer.    

12 Steam pressure for steam heating  4 kg/cm2 (a) or higher as decided during 
detail engineering 

13 End Connection  details   
a) Inlet & outlet size  Shall match connected upstream and 

downstream pipe size 
b) Type Flanged 
c) Details / Standard IS: 6392 /ANSI B 16.5 /Equivalent. 
14 Material of Construction  
a) Body Fabricated from IS 2062/ Seamless pipe 

to ASTM A 106 
b) Cover Fabricated from IS 2062 PLATES 
c) Screen basket SS 304 
15 Hydrotest Pressure 1.5 Times Design Pressure 
16 Hydrotest Duration 30 Minutes 
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  All sizes Fabricated from IS2062 plate 
As per ANSI B16.5, Class 150,/BS 
4504/ IS 6392 ; class 150 lb/ 
equivalent to relevant standard.  

B. STEAM AND CONDENSATE SERVICE 

a. 
Fittings (Elbow, Tees and 
Reducers)  

Material Standard Dimension Standard 

  50 NB and below 
Forged carbon steel to ASTM 
A 105 

SW ends to ANSI B 16.11 (3000#) 

  65 NB and above 
Carbon Steel to ASTM A 234, 
Gr. WPB 

BW ends to ANSI B 16.9, Sch.40 

b. Slip on Flanges/Blind Flanges Material Standard Dimension Standard 

  All sizes 
Forged carbon steel to ASTM 
A 105 

ANSI B16.5/ BS 4504/ IS 6392, 
class suitable for intended 
service. 

C. AIR LINE  

a. 
Fittings (Elbow, Tees and 
Reducers) 

Material Standard Dimension Standard 

  25 NB and below 
Stainless steel as per ASTM 
A-182 F304  

2 GASKETS 

A.  STEAM Spiral wound SS316   

B. FUEL OIL Teflon   

C. AIR LINE & BILGE WATER LINE Grafoil   

3 Bolts / Studs / Anchor Bolt ASTM A 193 Gr. B7   

4 Nuts ASTM A 194 Gr 2H   

 
F. STEAM TRAPS 

 
G. VALVES 

Valves shall be provided as per Technical Specification, Volume IIB, Section 3A, Annexure-III, 
Clause no. 4. e,f,g,h,i. 
 

S.No. Characteristics  Value 

1 Design Features 

1.  Type IB Type Traps for Floor Coil Heater & TD type or any other   type 
as per trap vendor recommendation  for other services 

2. Strainer Integral 

3. End  connection  Socket welded / Manufacturer standard.  

3a Design criteria 2 times the actual condensate load 

4. Material of construction  

a. Body Carbon steel/ SA105/ As per manufacture standard practice  

b. Trims SS conforming to AISI-316/304/ Manufacturer’s standard 
practice  

c. Strainer SS conforming to AISI-316/304/ Manufacturer’s standard 
practice  
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The valves shall be provided in the oil lines as per the following: - 

a)  Size up to 200 NB: Ball valves 

b)  Size 250 NB and up to 350 NB: Plug valve 

c)  Size above 350 NB: Gate valve 
 

H. HOSES 

I. DATA SHEET FOR STEAM/CONDENSATE HOSES 

S. No. 
 

Characteristics Value 

1. Type Metallic Flexible Hose, Electro zinc plated, Carbon 
/Stainless Steel double interlocked, non‐ asbestos/ 
galvanised wire inserted hose. 

2 Size 50 NBx8.0 m long for steam service 
25 NB x8.0 m long for condensate service. 
Any other fitting required to match the Road tanker steam & condensate 
nozzle shall also be provided by the bidder. 

3. Quantity As per scope of supply 
4. Location  outdoor 
5. Temperature of fluid 

handled, 0C 
2100C  

6. Design temperature By bidder 
7. Working Pressure, 

kg/cm2 
Corresponding to aux. steam pressure downstream of Pressure 
reducing station (PRS) 

8. Design Pressure, 
kg/cm2 

1.5 times the pressure downstream of PRS  

9. Test pressure, kg/cm2 
(g) & duration 

21, 15 mins minimum 

10. Testing standard Bidder to indicate 
11. Type of end 

connection 
To Match railway wagon Steam & Condensate  Nozzle  

Note: 
Above details of steam / condensate hoses are only indicative. Successful bidder shall furnish 
manufacturer’s complete datasheet / drawing for customer’s approval 
 

J. PRESSURE REDUCING STATION AND DESUPERHEATER 

S.No.    Characteristics  Value 

1 Type PID controlled type 

2 Steam pressure at inlet  16 kg/ cm2 (a)  

3 Steam Pressure at outlet 4 kg/ cm2 (a) or more as required by FO System vendor.  

4 Leakage class Class- IV 

5 Material of Construction  

S.No.    Characteristics  Value 

1 Type Flexible rubber hose with steel / GI impregnated confirming to BS 
1435/ IS 10733 

2 Size  80NB x 8 m long for HFO & LDO 

3 Quantity  As indicated in scope of supply   

4 Temperature of fluid handled, °C Capable of handling oil Up to 85 °C temperature 

5 Type of end connection To match railway wagon unloading nozzle (details to be checked 
and confirmed by customer ) 
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a)  Body  Cast Steel  

b)  Trim  SS  

   6 De-superheater- MOC 

a)  Spray nozzle with assembly SS 316 (Spray Nozzle design pressure shall be equal to Design 
Spray Water Pressure) 

b) Body A216 WCB 

c) Pipe SA 106GRB 

  7 PRDS Design Criteria  

 PRDS shall be designed considering steam requirement in following area: 
1. One no. HFO Tank under initial heating condition. 
2. One no. HFO Tank at maintenance temperature. 
3. Two nos. suction heater under operation. 
4. Equipment (pumps and strainers) and Line Tracing 
5. Road Tanker with heating arrangement under simultaneous unloading 
Plus 10% margin on above. 

 

K. CONTROL VALVE FOR SUCTION AND FLOOR COIL HEATER  

S. No. Characteristics  Value 

1 Type Pneumatically operated control valve  
1. Modulating with SMART positioner for Floor Coil heater 
2. Modulating with SMART positioner for Suction Heater 
3. On-off type of Drain oil tank 

2 Steam pressure at inlet  4kg/cm2(a) 

3 Controlling Pneumatically controlled 

4 Material of Construction  

a)  Body  Cast Steel  

b)  Trim  SS 316 
 

      5 Leakage class Class V 

CONDENSATE FLASH TANK 

1 Storage Medium Condensate  
2 Number Of Tank One (1) no. 
3 Type of Construction Vertical /Cylindrical with dished ends. 
4 Tank Capacity(m3) Two (2) 
5 Dimensions Dia & ht for 2 m3 flash tank to be decided by bidder 
6 Design Code IS 2825 Class-II 
7 Material Of Construction PLATES : IS 2002 GR.2A 

8 Worst Operating Pressure Four(4.0) Kg/cm2 
9 Design Pressure 10% Margin On Worst Operating Condition                                                                     

10 Temperature 250 degC 
11 Corrosion allowance 1.8mm 
12 Joint efficiency  85% 
13 Insulation & cladding As required as per approved calculation. 
14 Radiography Shall be conducted on 10% of the total longitudinal and 

circumferential joints and 100% of total weld joints of 
dished ends. 

15 Testing requirements a. As per IS 2825 
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b. DPT shall be carried out on welds 
c. Hydraulic test at 1.5 times the design pressure 

shall be carried out. 
16 Vent Free vent pipe of 250mm size and 2.5m length. 
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1.0  SCOPE 
 
  This  specification  covers  design,  engineering,  supply  of material,  fabrication,  assembly, 

inspection and testing at shop as well as at site, erection and commissioning, painting and 
functional demonstration testing at site. 

 
2.0  CODES & STANDARDS 
 
  The design, fabrication & assembly, erection & performance of steel tanks shall comply with 

all latest statutory regulations and safety codes applicable in the locality where the tanks are 
to be installed. Tanks shall conform to the latest applicable Indian / British / USA standards. 
The  vendor  shall  not  be  construed  to  be  relieved  of  his  responsibility  by  virtue  of  this 
specification. The tank  in general shall conform to the  latest editions, as applicable, out of 
the following standards. 

 
1.  IS‐800 Code of practice for use if steel in general building construction  
 
2.  IS‐803 Code of practice for design, fabrication and erection of vertical mild steel cylindrical 

welded oil storage tank. 
 
3.  IS‐804 Specification for rectangular pressed steel tanks 
 
4.  IS‐805 Code of practice for use of steel in gravity water tank. 
 
5.  IS‐816 Code of practice for metal arc welding for general construction in MS. 
 
6.  IS‐817 Code of practice for training and testing for metal arc welder 
 
7.  IS‐2825 Code of practice for unfired pressure vessel 
 
8.  BS‐2594 Specification for carbon steel welded horizontal cylindrical storage tank 
 
9.  BS‐2654 Specification for vertical steel welded storage tanks with butt welded shells for the 

petroleum industry 
 
12.  Indian Factories Act  
 
13.  American code for oil tanks API 650 
 
14.   Material Specification as per relevant IS / or approved equal 
 
15.   American water works association standards (AWWA D100) 
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3.0  DESIGN REQUIREMENT  
3.1  General Requirement     
 
3.1.1  All  tanks will  be mild  steel  tanks.  The  tanks will  be  of welded  construction  and will  be 

designed to withstand satisfactorily the  internal forces due to the  liquid which these tanks 
have  to  hold  as  specified  and  external  forces  due  to  wind  and  seismic  forces  without 
deformation or undue strain. The plates will be cold rolled through plate bending machines 
by several no. of passes to the curvature. 

 
3.1.2  Tank  thickness  shall  be  calculated  as  per  IS803  latest  edition.  Intermediary  wind  girder 

design, Wind Design, Seismic design, anchor bolt design / selection etc. shall be done as per 
API 650 latest edition, latest addendum available at the time of detail engineering.  

 
3.1.3  All tanks will be designed for the capacities, dimensions and working conditions as specified 

in GA DRAWING OF FO TANKS. These tanks will be provided with all necessary connections 
as specified. The design of tanks will be such as to allow easy inspection, cleaning and repair. 
Due consideration will be given to wind loading and adequate stiffening will be provided to 
prevent failure of tank due to buckling when it is empty. A 2.0 mm corrosion allowance for 
shells, bottom and roofs above and beyond the required thickness / calculated thickness / 
nominal thickness as specified in the design code shall be provided. 

 
3.1.4  Vessel  seams  shall be  so positioned  that  they do not pass  through nozzle connections on 

vessel. For vessels consisting of more than two sections, longitudinal seams shall be offset. 
 
3.1.5   The  inside  seam  should be ground  smooth,  suitable  for application of  corrosion  resistant 

primer.  If  the stiffening of shell, bottom and / or roof  is necessary,  tanks will be stiffened 
from outside. 

 
3.1.6  Flange faces of all nozzles shall be machined and squared with the vessel center line. 
 
3.1.7  All  roofs and supporting structures shall be designed  to support dead  load plus a uniform 

live load of not less than 150 kg/m2 of projected area. 
 
3.1.8  The  tanks shall be designed  to have all courses  truly vertical. Adequate distance between 

vertical  joints  in  adjacent  courses  shall  be  taken  so  that  the  distortion  is  reduced  to 
minimum. 

 
3.1.9  When removing temporary attachments from shell plates, care should be taken that parent 

plate  is  not  damaged.  Holes  in  plate  work  to  assist  in  fabrication  /  erection  should  be 
avoided as far as possible. The  location of holes and method of filling shall be  indicated  in 
the fabrication drawing. Any projection of metal shall be chipped and ground flush with the 
plate surface. The plate shall not be gouged or torn in process of removing lugs.   

 
3.1.10  In  the  construction  of  shell,  very  care  shall  be  taken  to minimize  distortion  or  lack  of 

circularity due to welding or for any other reason. 
 
3.1.11   Material of  construction of  all  tanks  shall be mild  steel  conforms  to  IS  – 2062  grade  – B 

unless otherwise specified in the GA DRAWING OF FO TANKS. 
 
3.1.10  Alignment  
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3.1.10.1  Plates to be joined by butt‐welding shall be matched accurately. Misalignment in completed 
vertical  joints shall not exceed 10% of  the plate  thickness or 1.5 mm  for plates of 20 mm 
thick and under, whichever is larger. 

  
3.1.10.2  In completed horizontal butt joints, the upper plate shall not project beyond the face of the 

lower plate at any point by more than 20% of the upper plate thickness with a maximum of 
3 mm for plate thickness exceeding 8 mm except that for plate thickness 8 mm and under, 
the maximum shall be 1.5 mm. 

 
3.1.10.3  Each tank shall be properly constructed ensuring perfect vertical alignment with 5 mm or as 

specified in the relevant code / standard and tank circularity within 5 mm on diameter or as 
specified in the relevant code / standard. Local bulging and / or depressions at any location 
of tank particularly shell shall not be permitted. 

 
3.1.11  WELDING 
 
3.1.11.1  Tanks and other attachments shall be welded as per IS‐816. 
 
3.1.11.2  Welding  sequence  shall  be  so  adopted  that  distortion  due  to welding  shrinkage  shall  be 

minimum. Welding procedure specification shall be submitted  for approval of BHEL giving 
details of material, welding position, sequence, type of electrode used, pre‐heat & post weld 
requirement etc as per the code of construction. Brand name of electrodes to be used with 
proper classification (e.g. E 6013) shall be as per BHEL’s approval. 

 
3.1.11.3  Welding shall not be carried out when the surface is wet and during periods of rain and high 

winds unless the welder and the work are properly shielded which should meet the approval 
of the purchaser. 

 
3.1.11.4  Inspection  of  all  welds  shall  be  carried  out  in  accordance  with  the  governing  code  of 

construction. All material used by the purchaser such as electrodes, gaskets, bolts, nuts etc 
shall be conforming to relevant standards of repute and approved by the purchaser prior to 
use. 

 
3.1.12  Each  tank shall be complete with access staircase,  ladder and safety cage and  fittings  like 

drain  connection,  overflow  connection,  tank  inlet  and  outlet  covers,  level  gauge  glass, 
fittings with  isolation  cocks  and protection  covers,  tank  vent  connection etc  all  complete 
with needed accessories for the completeness of the tanks and as specified in GA DRAWING 
OF FO TANKS. 

 
3.1.13  All openings in tank plate shall be well reinforced in approved manner by adding pad plates 

of adequate size and / or structural sections. 
 
3.1.14  STAIRCASE / ACCESS LADDER AND HAND RAILING  
 
3.1.14.1  All cylindrical vertical tanks shall be provided with spiral staircase and shall conform to the 

requirements  specified  in  design  codes  /  standards  unless  specified  otherwise.  All  stair 
treads shall be 32 mm steel fabricated gratings or 8mm thk. chequered plate which will be 
decided during detail engineering stage. Each tread, if needed, shall be housed in individual 
steel fabricated frame which shall be adequately supported from the tank outer periphery. 
The staircase shall have minimum 800 mm clear width. 
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3.1.14.2  Access ladder, one (1) for each horizontal cylindrical / rectangular tank shall be provided for 

access to the tank roof. It shall be steel fabricated having minimum 450 mm width. Ladder 
stringers  shall  be  heavy  steel  flats  or  angle  section.  All  rungs  shall  be minimum  20 mm 
diameter rods spaced at not more than 30 mm center to center. All ladders shall have steel 
fabricated safety cage to the approved construction. Safety cage shall be provided about 2.5 
m clear height of the ladder. Access ladder’s stringers shall be widely spaced at top for free 
access to the tank roof. 

 
3.1.14.3  All staircase and roofs of vertical cylindrical tanks shall be provided with pipe hand railings of 

effective height as indicated in the relevant code / standard throughout. Handrails shall be 
constructed out of 32 mm medium class galvanized steel pipe conforming to IS‐ 1239: 1968. 
Handrail posts shall be arranged at spacing not greater than 1850 mm. Two (2) sets of pipes 
horizontal  runners all along  the  length  shall be provided. All welds  joints  in  the handrails 
shall be ground flush to protect any person getting injured. Steel toe plates of 100 mm flats 
shall  be  used.  Hand  railing  shall  be  fabricated  and  installed  in  an  approved manner  as 
directed by purchaser in accordance with approved drawings. 

 
3.1.15  Unless otherwise specified, for all flanged connections, vendor shall furnish suitable counter 

flanges and necessary nuts, bolts and gaskets materials. 
 
3.1.16  Unless otherwise specified, bolts and nuts shall be hexagonal head conforming to bolts and 

nuts shall be SA 193 & 194 respectively. 
 
3.1.17  Gaskets shall be 3 mm thick full‐face rubber or CAF. On completion of hydraulic test / water 

fill test, contractor shall replace the gaskets used during testing at his own cost. 
  
3.1.18  Float  level  indicators other  than  float and arrow  type  level  indicator, gauge glass  shall be 

provided.   
          
3.1.19  During erection of tank, shell plates shall be suitably supported both for outside and inside 

to avoid buckling / collapsing of tank due to high‐speed wind, gust or severe storm,  if any, 
occurring during erection. 

    
3.2  VERTICAL CYLINDRICAL STORAGE TANKS 
 
3.2.1  The  vertical  cylindrical  storage  (non‐  pressure)  tanks  shall  be  of  mild  steel  welded 

construction and shall be designed  in accordance with codes and standards as specified  in 
the GA DRAWING OF  FO  TANKS.  The  vertical  cylindrical  storage  tanks  shall have  slightly 
sloping  bottom  towards  an  adequately  sized  sump  inside  the  tank  to  enable  complete 
draining of the tank. The tank shall be designed for a wind pressure and seismic coefficient 
as specified.  

 
3.2.2  Conical  roof  shall  be  either  self‐supported  or  supporting.  The  roof  shall  have  a  slope  as 

specified  in the relevant design code to ensure drainage of rainwater. Needed roof rafters 
and purlins adequately designed shall be provided. 

 
3.2.3  All plates to be used for fabrication of tank shall be checked and all sides trimmed to make 

them square. 
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3.2.4  All bottom plates shall have lap weld joints on all sides with overlap not less than five times 
the plate thickness. 

 
3.2.5  All shell course plates shall be taken during bending to prevent plate skewing. For butt weld 

joints, edges shall be prepared which shall be uniform and smooth throughout. To maintain 
needed  root penetration gap at any butt weld  joint,  sufficient numbers of erection cleats 
shall be provided on all sides of outer periphery of each shell plate. Plates for tanks shall be 
straightened by pressing or by other non‐injurious methods. 

 
3.2.6  Each shell course shall be of uniform width throughout longitudinal weld in plates. Make up 

for  the course width  shall not be permitted. Shell plates  in each course width  shall be  so 
arranged that all vertical  joints be staggered having a minimum of 600 mm stagger.   Shell 
thickness could be reduced  in upper courses depending on design requirements but  in no 
case the plate thickness shall be less than 8 mm. 

 
3.2.7  The tank height shall be completed by the provision of top curb/ angle which shall be butt‐

welded  to  the adjacent  tank plate courses. The outstanding  leg of  the curb angle shall be 
kept  outside  the  tank  periphery. All  butt weld  joints  shall  be  full  strength welds  but  for 
design  of  shell  plate  thickness  adequate weld  efficiency  as  recommended  by  applicable 
code(s) shall be used. 

 
3.2.8   Tank roof shall be either self‐supported or supported over rafters / steel fabricated central 

column(s). Adequately  sized  and  spaced  rafters  and  purlins  shall  be  provided. All  rafters 
shall have sliding bolted connections at one end and preferably on the tank periphery side. 
The roof‐supporting frame shall have needed tie rods or bracing sets. 

 
3.2.9  Roof plates  shall have  lap  joints with  lap not  less  than 25 mm and  lap weld over  the  top 

surface only. Roof plates shall have continuous fillet welds around the tank curb angle. No 
joint of roof plate over the supporting frame shall be made. 

 
3.2.10  Openings  needed  for mounting  various  specified  accessories  shall  be  well  reinforced  in 

accordance with application codes and as approved. Manhole shall  the bolted and hinged 
covers unless otherwise specified. 

 
3.2.11  All inlet pipe nozzles located at the top of tanks shall be provided with internal piping up to 

500 mm high above the tank’s bottom inside with suitable weir plate at bottom. The inside 
piping  shall  be  adequately  supported  and  shall  be  provided with  adequately  sized  vent 
connection at pipe top.    

 
3.3.0  RECTANGULAR TANKS  
 
3.3.1  Rectangular  tanks  shall be  fabricated  in  steel material and  shall be designed  to withstand 

internal hydrostatic pressure.  In addition,  these  shall be checked  for a wind pressure and 
seismic  coefficient  as  specified  wherever  applicable. While  worst  of  these  two  shall  be 
considered, the permissible stress shall be increased as per good engineering practice when 
their effect considered with tank load. 

 
3.3.2  Tank bottom and / or side plates shall be of minimum 8 mm thick plate. Corrosion margin of 

at least 2 mm shall be provided over the design thickness of bottom and / or side plates. 
 

Page 392 of 429

7337/2020/PS-PEM-MAX
396/433



 

 

 

TECHNICAL SPECIFICATION FOR 

MISCELLANEOUS TANKS 

 (STANDARD TANK SPECIFICATION) 

SPECIFICATION NO. PE-TS-417-166-A001 

 SECTION IIA 

REVISION 00 DATE: 20.04.2020 

PAGE 6 of 9 

 

P
E

M
-6

66
6-

0

3.3.3  To support tank plates and to maintain required unsupported plate length, adequately sized 
and spaced steel structural closed frame shall be provided inside the tank. Longitudinal and 
/ or vertical structural members  to connect and adequately support  these  frames shall be 
provided at corners. Horizontal diagonal members  /  sway bracings at corner  shall also be 
provided.  

 
3.3.4   Tank  plates  cut  to  size  shall  be welded  on  these  frames.  Plate  butt weld  joints  at  other 

locations  shall  be  eliminated  to  avoid  warping  of  the  plates  at  free  joints.  Adequate 
openings  in  the  structural  frames, particularly  at  the bottom  shall be provided  to ensure 
complete  unrestricted  drainage  of  tank  at  one  point.  Suitable  sized  drain  valve  of  size 
minimum  25 NB  unless  otherwise  specified  in  the GA DRAWING OF  FO  TANKS  shall  be 
provided below the tank bottom for proper draining of the tank. 

 
3.3.5  Complete  assembled  tank  shall  have  at  its  bottom  longitudinal  steel  fabricated  bearer 

beams welded  to  it. The  tank with bearer will  rest over number of concrete blocks  to be 
provided by purchaser. The tank shall be adequately bolted / welded to the concrete blocks. 
Needed  inserts  /  anchor  bolts  shall  be  furnished  by  the  bidders.  Grouting  of  tank  over 
concrete blocks in approved manner shall be included in bidder’s scope of work, if erection 
is also awarded to the bidder. 

 
3.3.6  Where rectangular tanks are flushed in dual compartments the inside partition plate shall be 

well  reinforced  to withstand hydrostatic  test pressure completely on one side  throughout 
the full height.  

 
3.3.7   The rectangular tank shall be designed as per good engineering practice and reference shall 

be  taken  from  the  book  named  “Theory  of  plates  and  shells”  by  Timoshenko.  Design 
calculation shall be done in accordance with the above mentioned book.  

 
3.3.8   Suitable steel structural e.g. channels shall be provided below the bottom plate so that tank 

can rest on the foundation / slabs through the structural supports.   
 
3.4  HORIZONTAL CYLINDRICAL TANK 
 
3.4.1  The horizontal cylindrical tank with dished ends shall be of mild steel welded construction 

and shall be designed in accordance with BS – 2594 / IS – 2825 / ASME as specified in the GA 
DRAWING  OF  FO  TANKS.  The  tank  shall  be  designed  for  a  wind  pressure  and  seismic 
coefficient as specified. While worst of these two shall be considered, the permissible stress 
shall be increased as per relevant code / standard. 

 
3.4.2  The shell and dished end plate thickness shall be chosen as per design requirement but in no 

case the dished end and shell plate thickness shall be less than 8 mm.  
 
3.4.3   All seams,  longitudinal as well as circumferential, shall be butt‐welded. Longitudinal seams 

should not be situated in the lower third of a tank or on the top center line. 
 
3.4.4  All tank shall be supplied with  integral saddle support and shall be designed  in accordance 

with BS‐ 2594 / IS – 2825 / ASME as specified in the GA DRAWING OF FO TANKS.  
 
4.0  TESTING AND INSPECTION AT MANUFACTURERER’S WORKS 
 

Page 393 of 429

7337/2020/PS-PEM-MAX
397/433



 

 

 

TECHNICAL SPECIFICATION FOR 

MISCELLANEOUS TANKS 

 (STANDARD TANK SPECIFICATION) 

SPECIFICATION NO. PE-TS-417-166-A001 

 SECTION IIA 

REVISION 00 DATE: 20.04.2020 

PAGE 7 of 9 

 

P
E

M
-6

66
6-

0

4.1   General  
 
4.1.1  The supplier shall provide inspection to establish and maintain quality of workmanship in his 

works  and  that of his  subcontractors  to  ensure  the mechanical  accuracy of  components, 
compliance with drawings  identity and acceptability of all materials, parts and equipment. 
He shall conduct all tests required to ensure that the equipment and material furnished shall 
conform to requirements of the acceptable codes. All tests and test procedure proposed by 
manufacturer shall be submitted to the purchaser for their prior approval.  

 
4.1.2  All materials  used  for manufacture  of  the  equipment  under  this  specification  shall  be  of 

tested quality. Relevant test certificates shall be made available to the purchaser before the 
final shop inspection. In case the relevant correlating test certificates are not available, the 
supplier shall arrange to carry out the necessary tests required by codes at his own cost.  

 
4.1.3  Alloy  cast  iron  and  cast  steel  components  shall be  tested  for both physical  and  chemical 

properties  in absence of purchaser’s representatives. Test bears shall be either  integral or 
taken from the same ladle of material as the casting they represent. 

 
4.1.4   All materials  including  valves,  instruments,  pipings,  flanges,  counter  flanges  etc.  shall  be 

procured from BHEL approved manufacturer’s only. Dealers are not acceptable. 
 
4.2  TESTING AND INSPECTION FOR TANKS 
 
4.2.1  The  scope of  testing and  inspection  for pressure  vessel  covered  in  this  specification  shall 

generally comprise of the following:  
 
i)   Examination  and  approval  of  fabrication  drawings  to  ensure  that  design, materials  and 

fabrication details meet requirement of code and specifications. Purchaser will review these 
drawings for interface problems and conformity with the general arrangement drawings and 
accord their approval. 

   
ii)  Examination of materials of construction and identification with material test certificates. 
 
iii)  All the plates of thickness 50 mm or more shall be ultrasonically tested to ensure freedom 

from laminations. 
 
iv)  Ensuring the relevant weld procedure and welder qualification tests are in accordance with 

stipulated code requirements. 
 
v)   Inspection of dished end flanges and alloy steel bolting where required. 
 
vi)  Inspection during fabrication at appropriate stages including fit ups. 
 
vii)   For all butt welds, the root run and final run shall be subjected to dye‐penetrate or magnetic 

particle  inspection.  For  all  fillet welds  the  final  run  shall be  subjected  to dye‐penetrate  / 
magnetic particle examination. 

 
viii)   Examination of  radiographs  including  radiographic  techniques,  supervision of other non  ‐ 

destructive tests and heat treatment procedure as required by codes and specifications. 
 

Page 394 of 429

7337/2020/PS-PEM-MAX
398/433



 

 

 

TECHNICAL SPECIFICATION FOR 

MISCELLANEOUS TANKS 

 (STANDARD TANK SPECIFICATION) 

SPECIFICATION NO. PE-TS-417-166-A001 

 SECTION IIA 

REVISION 00 DATE: 20.04.2020 

PAGE 8 of 9 

 

P
E

M
-6

66
6-

0

ix)   Examination of internal cleanliness before final closure. 
 
x)   Dimensional examination of completed vessel including axis marking, proof marking, match 

marking etc. 
 
xi)   Witnessing of hydrostatic, pneumatic or  vacuum  tests or  special  tests  as  required by  the 

code  and  specification.  In  case of hydrostatic  tests,  the  test pressure must be  kept  for  a 
minimum of two hours. 

 
xii)   Witnessing cleanliness, preservation, packing and marking. 
 
xiii)   Stamping of vessel and issue of certificates. 
 
xiv)   All tanks under this specification shall be tested as per the relevant design and testing code / 

standard.  Supplier  shall  submit  the detailed  testing procedure  for  the  tanks during detail 
engineering stage for BHEL / customer / consultant’s approval and approved document shall 
be  adhered  by  them  and  testing  shall  be  done  accordingly  without  any  commercial 
implication. 

 
4.2.2  NON ‐ PRESSURE TANKS   
 
  The scope of testing and inspection for non‐pressure tanks covered in this specification will 

comprise of the following: 
 
i)   Identification of materials to manufacturer’s test certificates. 
 
ii)   Inspection of plate edges after edge preparation and checking curvature against templates if 

shell plates sent after rolling. 
 
iii)   Checking of dimension and match marking. 
 
iv)   Bottom testing  
 
a.   After the bottom and bottom course of shell plates have been welded, the bottom shall be 

tested by pumping air beneath the bottom plates to a pressure just sufficient to lift them off 
the  foundation and  in any case not  less  than 100 mm water gauge. The pressure shall be 
held by construction of a temporary dam of clay or other suitable material around the tank 
periphery. Soap suds or other suitable material shall be applied to all joints for detection of 
leaks. 

 
b.   Fuel  oil  may  be  used  instead  of  air  and  soap  suds  to  test  for  leaks,  subject  to  prior 

agreement and approval of purchaser. 
 
c.   Alternatively,  the  bottom  seams may  be  tested  by  vacuum  box method  subject  to  prior 

agreement and approval of the purchaser. The vacuum box used shall comply with IS‐ 803, 
1976 (figure‐24)  

 
v)   Shell testing  
   

Page 395 of 429

7337/2020/PS-PEM-MAX
399/433



 

 

 

TECHNICAL SPECIFICATION FOR 

MISCELLANEOUS TANKS 

 (STANDARD TANK SPECIFICATION) 

SPECIFICATION NO. PE-TS-417-166-A001 

 SECTION IIA 

REVISION 00 DATE: 20.04.2020 

PAGE 9 of 9 

 

P
E

M
-6

66
6-

0

                    The shell of fixed roof non ‐ pressure tanks shall be tested after completion of roof. Testing 
shall be done by filling the tank with water to the level of the top leg of the top curb angle 
and noting any leaks.  

 
vi)               Roof testing  
   
  The roof of the tank shall be tested by pumping air under the roof plates while the tank  is 

still full of water. In the non ‐ pressure tank, the roof shall be tested to a pressure of 75 mm 
of water gauge and in case of pressure roof tanks, to a pressure of one and a quarter times 
the pressure at which the pressure sides of the pressure / vacuum relief valve is designed to 
open.  Soap  suds  or  other  suitable material  shall  be  applied  to  all  joints  for  detection  of 
leaks.  

 
vii)   All field‐testing shall be performed prior to any painting or coating application. 
 
4.3   REPAIR OF LEAKS  
 
4.3.1   All leaks detected during testing shall be repaired to the satisfaction of the purchaser and on 

completion retested for leakage as per approved procedure. 
 
4.3.2   In  the  joints  between  roof  plates  only,  pin  hole  leaks  may  be  repaired  by  mechanical 

caulking. However, where there is any indication of considerable porosity, the leaks shall be 
sealed by laying down an additional layer of weld over the porous sections.  

 
4.3.3  In  all  other  joints, whether  between  shell  plates  or  bottom  plates  or  both,  leak  shall  be 

repaired only welding and if necessary, after first cutting out the defective part.  
 
4.3.4  When  the  tank  is  filled with water  for  testing, defects  in  the shell  joints shall be  repaired 

with the water level at least 300 mm below the joint being repaired. 
 
4.3.5  No  welding  shall  be  done  on  any  tank  unless  all  lines  connecting  thereto  have  been 

completely blanked off. No repairs shall be attempted on tanks while filled with oil, nor any 
tanks which have contained oil until the tanks have been emptied, cleaned and freed from 
gas in a safe manner. No repair shall be attempted on a tank which has contained oil except 
in  a  manner  approved  in  writing  by  the  purchaser,  and  in  absence  of  the  purchaser’s 
inspector.                 
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Format for Operation & Maintenance Manual 
Project name    : 

Project number    : 

Package Name    : 

PO reference    : 

Document number  : 

Revision number  : 

 

Sl.no. & 
Sections  

Description  Tick ( √ )if included in 
Manual 

Remarks 

    Yes   No  Not 
Applicable  

 

1.   Cover page         

1.1  Project Name         

1.2  Customer/consultant Name         

1.3  Name of Package         

1.4  Supplier details with phone, FAX ,email address 
, Emergency Contact number 

       

1.5  Name and sign of prepared by , checked by & 
approved by 

       

1.6  Revision history with approval Details         

2.0  Index  
 

       

2.1  showing the sections & related page nos 
All the pages should be numbered section wise 

       

3.0  Description of Plant/System         

3.1  Description /write up of operating principle of 
system equipment/ associated sub‐systems & 
accessories/controls system , operating 
conditions, performance parameters  under 
normal , start up and special cases 

       

3.2  Equipment list and basic parameter with Tag 
numbers  

       

3.3  Data sheets approved by Customer/for 
information and catalogues provided by original 
manufacturer   

       

3.4  Associated other packages and Interface 
/terminal points  

       

3.5  P&ID & Process Diagrams          

3.6  GA Layout drawings, As‐built drawings , Actual 
photograph of items/system (Drawings of A2 & 
bigger sizes are to be attached in the last) 

       

3.7  Single line/wiring diagrams         

3.8  Control philosophy /control write‐ups         
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4.0  Commissioning Activities (if not covered 
in separate document i.e. erection 
manual, commissioning manual) 

       

4.1  Pre‐Commissioning Checks         

4.2  handling of items at site         

4.3  Storage at site         

4.4  Unpacking & Installation  procedure          

5.0  Operation Guidelines for plant 
personal/user/operator 

       

5. 1   Interlock  &  Protection  logic  along  with  the 
limiting  values  of  protection  settings  for  the 
equipment  along with brief philosophy behind 
the logic, drawings etc. to be provided. 
 

       

5. 2   Start up, normal operation and shut down 
procedure for equipments along with the 
associated systems in step by step mode. Valve 
sequence chart, step list, interlocks etc. with 
Equipment isolating procedures to be 
mentioned. 

       

5. 3   Do’s & Don’t of the equipments.         

5. 4   Safety precautions to be taken during normal 
operation. Safety symbols, Emergency 
instructions on total power failure 
condition/lubrication failure/any other 
condition 

       

5. 5   Parameters to be monitored with normal values 
and limiting values 

       

5. 6   Trouble shooting with causes and remedial 
measures 

       

5. 7   Routine operational checks, recommended logs 
& records 

       

5. 8   Changeover schedule if more than one auxiliary 
for the same purpose is given 

       

5. 9   Painting requirement and schedule         

5. 10 Inspection, repair , Testing and calibration 
procedures  

       

6.0  Maintenance guidelines for plant 
personal  

       

6.1  List of Special Tools and Tackles required for 
Overhaul/Trouble shooting including special 
testing equipment required for calibration etc. 

       

6.2 
 
Stepwise dismantling and re‐assembly 
procedure clearly specifying the tools to be 
used, checks to be made, records to be 
maintained, clearances etc. to be mentioned.  
Tolerances for fitment of various components 
to be given. 
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6.3  Preventive  Maintenance  &  Overhauling 
schedules  linked  with  running  hours/calendar 
period  along with checks to be given 

       

6.4  Long term maintenance schedules especially for 
structural, foundations etc. 

       

6.5  Consumable  list  along  with  the  estimated 
quantity required during commissioning, normal 
running and during maintenance like Preventive 
Maintenances  and Overhaul.  Storage/handling 
requirement of consumables/self‐life. 
 

       

6.6  List  of  lubricants with  their  Indian  equivalent, 
Lubrication Schedule, Quantity required for each 
equipment  for  complete  replacement  is  to  be 
given 

       

6.7  List of vendors & Sub‐vendors with  their  latest 
addresses, service centres  ,Telephone Nos., Fax 
Nos., Mobile Nos., e‐mail IDs etc.  

       

6.8  List of mandatory and recommended spare parts 
list  

       

6.9  Tentative Lead time required for ordering of 
spares from the equipment supplier 

       

6.10  Guarantee and warranty clauses          

7.0  Statutory and other specific requirements 
considerations.   

       

8.0  List of reference documents          

9.0  Binding as per requirement          
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