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MAIN PUMP
909m3 /hr
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| CHART DATUM
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OPENING LEVEL OF CASSION PIPE
(BASED ON THE PUMP STRAINER LEVEL, BY EPC CONTRACTOR)

PROPOSED MUD LINE OF DOCK AREA
(=) XXM w.r.t. CD

INTERLOCK DESCRIPTION

S.NO. INTERLOCK NO.

ACTUATED BY

ACTION

1 111-I-1

PT-1101A/B/C

START PUMP 111—PA—102A AT 10.3 kg/cm?g
AND STOP AT 10.8 kg/cm2g.

IN CASE OF FAILURE OF 111—PA—102A.

START PUMP 111—PA—102B WITHIN 30 SECONDS.

2 111-1-2

PT-1101A/B/C

START PUMP 111-PA—101A AT 9.8 kg/cmZg
AND GENERATE AN ALARM IN LOCAL PANEL
AS WELL AS CONTROL ROOM.

3 111-1-3

PT-1101A/B/C

IN CASE OF FAILURE OF 111—PA—101A
PUMP 111—PA—101B STARTS AT 8.8 kg/cm?g.

N

1.
2

3.
4.

@]

20.

21.

22.

23.

24.

25.

26.

27.

OTES :-

ALL REDUCERS ARE ECCENTRIC TYPE.

. ALL PUMPS SHALL HAVE MANUAL STARTING IN ADDITION TO AUTO START.

DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE.

ALL PUMPS SHALL BE STOPPED MANUALLY AFTER GETTING PROPER SIGNAL
FROM THE FIRE MARSHAL.

ALL THE VALVES SHALL BE IN LOCK OPEN POSITION EXCEPT DRAIN VALVE,

VENT VALVE, IFSC VALVE, HYDRANT VALVE AND MOV FOR TOWER MONITOR(S),
BASE MONITOR(S) & JUMBO CURTAIN NOZZLES.

. ALL FOAM MONITORS SHALL BE UL LISTED/FM APPROVED.

DIESEL TANK SHALL BE SUPPLIED ALONG WITH BREATHING VALVE, FLAME
ARRESTOR, DRAIN VALVE, LEVEL GAUGE, LEVEL TRANSMITTER AND ALL
CONNECTED PIPES AND FITTINGS AS REQUIRED FOR SAFE OPERATION OF THE
TANK.

. PUMP RUNNING INDICATION SHALL BE REPEATED IN THE FIRE CONTROL ROOM.

THE JOCKEY PUMPS SHALL RUN ON EMERGENCY POWER IN CASE OF MAIN
POWER SUPPLY FAILURE. HENCE, PROVISION OF EMERGENCY POWER TO BE
CONSIDERED FOR JOCKEY PUMPS.

. INDEPENDENT BATTERIES WITH TRICKLE CHARGER FOR STARTING OF

DIESEL ENGINE SHALL BE SUPPLIED BY ENGINE VENDOR.

. DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE AND SHALL

HAVE CAPACITY FOR 08 HRS. CONTINUOUS RUNNING OF ENGINE. THE
ELEVATION OF THE DIESEL DAY TANK SHALL COMPLY TO THE REQUIREMENTS
OF ENGINE MANUFACTURER. THE LOCATION OF THE ABOVE TANK SHALL BE
SHOWN IN THE GA DRAWING.

. EXHAUST FOR DIESEL ENGINE TO BE LOCATED ABOVE ROOF LEVEL OF PUMP

HOUSE ROOF. EXHAUST OF DIESEL ENGINE SHALL SHALL BE INSULATED
USING SUITABLE THERMAL INSULATING MATERIAL.

. DIESEL OIL TANKS LEVEL GAUGES SHALL HAVE GRADUATED STRIPS ATTACHED.

DIESEL ENGINE COOLING RETURN PIPES FROM EACH ENGINE SHALL BE PRO-—
VIDED WITH WATER FLOW INDICATOR GLASS.

. LOW LEVEL ALARM INDICATION FROM DIESEL DAY TANKS SHALL BE REPEATED

IN THE FIRE CONTROL ROOM.
ALL DIESEL DAY TANKS SHALL BE PLACED AWAY FROM THE PUMPS.

. START PUSH BOTTON SHALL BE LOCATED IN LOCAL PUSH BUTTON STATION

NEAR THE PUMPS.

. ALL NEW EQUIPMENT/INSTRUMENT TAG NO. SHALL BE PREFIXED BY

UNIT NO. 111 (i.e. PG=1101 SHALL BE READ AS 111-PG-1101).

. DRAIN FROM DIESEL DAY TANKS SHALL BE ROUTED TO CONTAINER

(TO BE FIXED DURING DRAINING).

ALL MOVs SHALL BE OF REMOTE TYPE WITH MANUAL OVERRIDE AND FIELD
AS WELL AS REMOTE INDICATION.

ALL FIREWATER PIPING AND EQUIPMENT SHALL BE SUITABLE FOR SEAWATER
APPLICATION.

ALL SEA WATER PIPING WILL BE FLANGED JOINT AND SHALL CONFORM TO
PMS CLASS—AA93Y.

EXISTING 10” & 67 FIRE WATER LINE TOWARDS NTB SHALL BE DISMANTLED
FOR LAYING THE NEW FIRE WATER LINE FROM PUMP HOUSE TO NTB TERMINAL.

LAYING OF NEW 10” FIREWATER LINE TO STB TERMINAL SHALL BE TAKEN UP
LATER BY CoPA AND IS NOT INCLUDED IN THE SCOPE OF THE CONTRACTOR.

BOTH JOCKEY AND MAIN PUMP SHALL BE PROVIDED WITH SELECTOR SWITCH
TO OPERATE THE PUMP FROM REMOTE OR FIELD.

STRAIGHT LENGTH AS PER VENDOR REQUIREMENT TO BE MAINTAINED UPSTREAM
AND DOWNSTREAM OF FLOW METER. FLOW METER ASSEMBLY HAS TO BE ABOVE
GROUND.

VENDOR TO ENSURE ADDITIONAL PROTECTION OF FIRE WATER PUMPS AS PER
NFPA 20 REQUIREMENTS.

GLAND COOLING WATER FOR FIRE WATER PUMP SHALL BE PROVIDED FROM PUMP
DISCHARGE PIPING BEFORE NRV. GLAND COOLING WATER RETURN LINE SHALL
BE ROUTED TO THE SEA.
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THE DESIGN FIRE WATER FLOWRATE SHALL BE 170.4 M3/HR (2840 LPM)
FOR EACH TOWER MONITOR NETWORK. THESE SHALL BE REMOTE OPERATED
FROM FIRE CONTROL ROOM IN ADDITION TO REMOTE OPERATION FROM FIELD
PANEL LOCATED IN SAFE AREA. HORIZONTAL ROTATION OF TOWER MONITOR
SHALL BE 340 DEGREE.

CONTRACTOR SHALL ENSURE THAT THE HEIGHT OF THE MONITOR IS SUCH
THAT IT WILL COVER MANIFOLD AREA OF THE DECK OF THE LARGEST
TANKER IN THE LIGHTEST CONDITION AT SPRING TIDES AT THE JETTY.
TOWER MONITORS SHALL BE LOCATED MINIMUM 15 M AWAY FROM THE
HAZARDOUS AREA IT IS TO PROTECT.
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PROVISION & FIRE RESISTANT CABLE SHALL BE USED FOR THE CONTROL
CABLES OF TOWER MONITORS.
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AT NJRP AND STB PIT IN PROPOSED LINE ARE INDICATIVE (EXCEPT FOR TOWER
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FOR DETAILS.
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FOR EACH TOWER MONITOR NETWORK. THESE SHALL BE REMOTE OPERATED
FROM FIRE CONTROL ROOM IN ADDITION TO REMOTE OPERATION FROM FIELD
PANEL LOCATED IN SAFE AREA. HORIZONTAL ROTATION OF TOWER MONITOR
SHALL BE 340 DEGREE.

CONTRACTOR SHALL ENSURE THAT THE HEIGHT OF THE MONITOR IS SUCH
THAT IT WILL COVER MANIFOLD AREA OF THE DECK OF THE LARGEST
TANKER IN THE LIGHTEST CONDITION AT SPRING TIDES AT THE JETTY.
TOWER MONITORS SHALL BE LOCATED AT MINIMUM 15M AWAY FROM THE
HAZARDOUS AREA IT IS TO PROTECT.

STRUCTURE OF TOWER MONITOR SHALL BE PROVIDED WITH FIRE PROOFING
PROVISION & FIRE RESISTANT CABLE SHALL BE USED FOR THE CONTROL
CABLES OF TOWER MONITORS.

IN CASE, FIRE PROOFING OF THE TOWER MONITOR STRUCTURE IS NOT
POSSIBLE THEN FIXED WATER SPRAY SYSTEM @ 10.2 LPM/M2 SHALL BE
PROVIDED TO COOL THE STRUCTURE. HOWEVER, FIREPROOFING SHALL BE
PREFERRED IN THE DESIGN.
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AS WELL AS REMOTE VALVE POSITION INDICATION.
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FROM NTB AND STB TO THE SHORE SIDE WHERE DOUBLE HYDRANTS SHALL
BE PROVIDED FOR EVERY 45 M LENGTH.
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FOR DETAILS.
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. IN LINE BALANCED PRESSURE FOAM PROPORTIONER (ILBP) IS A SYSTEM

PACKAGE TO BE DEVELOPED BY RESPECTIVE SUB VENDOR FOR PROPER
MIXING OF FOAM CONCENTRATE WITH FIRE WATER TO MAKE 3% FOAM
SOLUTION.

. EXISTING FOAM TANKS SHALL BE UTILIZED FOR STORING OF FOAM

CONCENTRATE.

. ILBP SUITABLE FOR 3000 LPM TOWER MONITOR AND 1500 LPM BASE

MONITOR CAPACITY SHALL BE PROVIDED AND EXISTING ILBP ON EACH
MONITOR LINE SHALL BE DISMANTLED.

. EXISTING FOAM CONCENTRATE TRANSFER PUMP SHALL BE DISMANTLED AND
ONE ELECTRIC DRIVEN AND ONE DIESEL ENGINE DRIVEN PUMPS SHALL BE | |

PROVIDED.

. EMERGENCY POWER SHALL BE PROVIDED FOR ELECTRIC DRIVEN FOAM

CONCENTRATE PUMPS.

. FOAM PUMP SHALL BE STARTED MANUALLY FROM LOCAL PANEL IN THE

PUMP HOUSE AS WELL AS FROM FIRE CONTROL ROOM. RUNNING/STOP
INDICATION OF FOAM CONCENTRATE PUMP SHALL BE PROVIDED ON LOCAL
PANEL AS WELL AS FIRE CONTROL ROOM.

. ALL NEW EQUIPMENT/INSTRUMENT TAG NO. SHALL BE PREFIXED WITH UNIT

NO.—111.

. REFER FIRE WATER NETWORK P&ID NO:—C044—111-17-43-1112/1113 OF
NTB & STB TERMINALS FOR RESPECTIVE TOWER AND BASE MONITOR
DETAILS.

. PROVISION OF EXPANSION LOOP IN THE FOAM CONCENTRATE HEADER
SHALL BE ENSURED BY CONTRACTOR WHEREVER REQUIRED TO AVOID
OVERPRESSURISATION DUE TO THERMAL EXPANSION.

12. DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE.
13. DIESEL TANK SHALL BE SUPPLIED ALONG WITH BREATHING VALVE, FLAME

ARRESTOR, DRAIN VALVE, LEVEL GAUGE, LEVEL TRANSMITTER AND ALL
CONNECTED PIPES AND FITTINGS AS REQUIRED FOR SAFE OPERATION OF
THE TANK.

DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE AND SHALL
HAVE CAPACITY FOR MIN. 04 HRS. CONTINUOUS RUNNING OF ENGINE. THE
ELEVATION OF THE DIESEL DAY TANK SHALL COMPLY TO THE

REQUIREMENTS OF ENGINE MANUFACTURER. THE LOCATION OF THE ABOVE
TO DRAIN TANK SHALL BE SHOWN IN THE GA DRAWING.
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1.  FOR ADDITIONAL LEGENDS AND SYMBOLS REFER P&ID. NO:111-1111. 2. THIS P&ID IS ONLY INDICATIVE. CONTRACTOR SHALL DEVELOP THE THIS P&ID IS ONLY INDICATIVE. CONTRACTOR SHALL DEVELOP THE DETAILED WORKING P&ID INCORPORATING ALL OPERATIONAL, SAFETY, NFPA AND OTHER APPLICABLE CODES REQUIREMENTS ALONG WITH VENDORS/SUPPLIERS AND CoPA'S REQUIREMENTS. 3. IN LINE BALANCED PRESSURE FOAM PROPORTIONER (ILBP) IS A SYSTEM IN LINE BALANCED PRESSURE FOAM PROPORTIONER (ILBP) IS A SYSTEM PACKAGE TO BE DEVELOPED BY RESPECTIVE SUB VENDOR FOR PROPER MIXING OF FOAM CONCENTRATE WITH FIRE WATER TO MAKE 3% FOAM SOLUTION. 4. EXISTING FOAM TANKS SHALL BE UTILIZED FOR STORING OF FOAM EXISTING FOAM TANKS SHALL BE UTILIZED FOR STORING OF FOAM CONCENTRATE. 5. ILBP SUITABLE FOR 3000 LPM TOWER MONITOR AND 1500 LPM BASE ILBP SUITABLE FOR 3000 LPM TOWER MONITOR AND 1500 LPM BASE MONITOR CAPACITY SHALL BE PROVIDED AND EXISTING ILBP ON EACH MONITOR LINE SHALL BE DISMANTLED. 6. EXISTING FOAM CONCENTRATE TRANSFER PUMP SHALL BE DISMANTLED AND EXISTING FOAM CONCENTRATE TRANSFER PUMP SHALL BE DISMANTLED AND ONE ELECTRIC DRIVEN AND ONE DIESEL ENGINE DRIVEN PUMPS SHALL BE PROVIDED. 7. EMERGENCY POWER SHALL BE PROVIDED FOR ELECTRIC DRIVEN FOAM EMERGENCY POWER SHALL BE PROVIDED FOR ELECTRIC DRIVEN FOAM CONCENTRATE PUMPS. 8. FOAM PUMP SHALL BE STARTED MANUALLY FROM LOCAL PANEL IN THE FOAM PUMP SHALL BE STARTED MANUALLY FROM LOCAL PANEL IN THE PUMP HOUSE  AS WELL AS FROM FIRE CONTROL ROOM. RUNNING/STOP INDICATION OF FOAM CONCENTRATE PUMP SHALL BE PROVIDED ON LOCAL PANEL AS WELL AS FIRE CONTROL ROOM. 9. ALL NEW EQUIPMENT/INSTRUMENT TAG NO. SHALL BE PREFIXED WITH UNIT ALL NEW EQUIPMENT/INSTRUMENT TAG NO. SHALL BE PREFIXED WITH UNIT NO.-111.  10. REFER FIRE WATER NETWORK P&ID NO:-C044-111-17-43-1112/1113 OF REFER FIRE WATER NETWORK P&ID NO:-C044-111-17-43-1112/1113 OF NTB & STB TERMINALS FOR RESPECTIVE TOWER AND BASE MONITOR DETAILS. 11. PROVISION OF EXPANSION LOOP IN THE FOAM CONCENTRATE HEADER PROVISION OF EXPANSION LOOP IN THE FOAM CONCENTRATE HEADER SHALL BE ENSURED BY CONTRACTOR WHEREVER REQUIRED TO AVOID OVERPRESSURISATION DUE TO THERMAL EXPANSION. 12. DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE. DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE. 13. DIESEL TANK SHALL BE SUPPLIED ALONG WITH BREATHING VALVE, FLAME  DIESEL TANK SHALL BE SUPPLIED ALONG WITH BREATHING VALVE, FLAME  ARRESTOR, DRAIN VALVE, LEVEL GAUGE, LEVEL TRANSMITTER AND ALL  CONNECTED PIPES AND FITTINGS AS REQUIRED FOR SAFE OPERATION OF THE  TANK.  14. DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE AND SHALL DIESEL DAY TANK SHALL BE SUPPLIED WITH DIESEL ENGINE AND SHALL HAVE CAPACITY FOR MIN. 04 HRS. CONTINUOUS RUNNING OF ENGINE. THE ELEVATION OF THE DIESEL DAY TANK SHALL COMPLY TO THE REQUIREMENTS OF ENGINE MANUFACTURER. THE LOCATION OF THE ABOVE TANK SHALL BE SHOWN IN THE GA DRAWING.   15. EXHAUST FOR DIESEL ENGINE TO BE LOCATED ABOVE ROOF LEVEL OF EXHAUST FOR DIESEL ENGINE TO BE LOCATED ABOVE ROOF LEVEL OF PUMP HOUSE ROOF. EXHAUST OF DIESEL ENGINE SHALL SHALL BE INSULATED USING SUITABLE THERMAL INSULATING MATERIAL.   16. DIESEL OIL TANKS LEVEL GAUGES SHALL HAVE GRADUATED STRIPS DIESEL OIL TANKS LEVEL GAUGES SHALL HAVE GRADUATED STRIPS ATTACHED.   17. DIESEL ENGINE COOLING RETURN PIPES FROM EACH ENGINE SHALL BE   DIESEL ENGINE COOLING RETURN PIPES FROM EACH ENGINE SHALL BE   PROVIDED WITH WATER FLOW INDICATOR GLASS. 18. LOW LEVEL ALARM INDICATION FROM DIESEL DAY TANKS SHALL BE LOW LEVEL ALARM INDICATION FROM DIESEL DAY TANKS SHALL BE REPEATED IN THE FIRE CONTROL ROOM. 19. ALL DIESEL DAY TANKS SHALL BE PLACED AWAY FROM THE PUMPS. ALL DIESEL DAY TANKS SHALL BE PLACED AWAY FROM THE PUMPS. 20. DRAIN FROM DIESEL DAY TANKS SHALL BE ROUTED TO CONTAINER (TO BE DRAIN FROM DIESEL DAY TANKS SHALL BE ROUTED TO CONTAINER (TO BE FIXED DURING DRAINING).
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Document No.

gailfotere @ ENCINEERS PUMP C044-111-17-43-DS-1601
QngIT fafaég INDIA LIMITED PROCESS DATA SHEET Rev. No. 0
(¥R ST & JIEH ) (A Govt of India Undertaking)
Page 1 of 2
UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS COCHIN PORT AUTHORITY
PROJECT AT COCHIN PORT CLIENT
UNIT NTB & STB TERMINALS JOB NO.[C044 [uniT NO. 111
ITEM NO. 111-PA-101A/B
DESIGN CASE -
SERVICE FIRE WATER MAIN PUMP
PARALLEL OPERATION YES
OPERATION INTERMITTENT
OPERATING 1
STAND BY 1

TYPE OF PUMP

VERTICAL TURBINE

PROPERTIES OF LIQUID

LIQUID HANDLED SEA WATER

PUMPING TEMPERATURE degC  AMBIENT

VISCOSITY AT PUMPING TEMPERATURE cP 1to2

VAPOUR PRESSURE AT PUMPING TEMPERATURE KG/CM2 A 0.02-0.07

LIQUID DENSITY AT PUMPING TEMPERATURE KG/M3  1020-1025

PRESENCE OF CORROSIVE / TOXIC COMPONENTS YES (CORROSIVE)

SOLIDS IN SUSPENSION YES (BY PUMP VENDOR BASED ON WATER QUALITY)

POUR POINT (FOR CONGEALING SERVICE) degC NA

OPERATING CONDITIONS FOR ONE PUMP

FLOW RATE NORMAL M3/HR
MAXIMUM M3/HR 909 ((4000 GPM) US GALLONS PER MINUTE)
MINIMUM M3/HR

SUCTION PRESSURE KG/CM2 A FLOODED SUCTION

DISCHARGE PRESSURE KG/ICM2 A 10.8

DIFFERENTIAL PRESSURE KG/CM2 9.8

DIFFERENTIAL HEAD m 959

NPSH AVAILABLE m  BY VENDOR

CAPACITY CONTROL FOR VOLUMETRIC PUMPS

METHOD OF CONTROL

AS PER RESPECTIVE P&ID

TYPE OF CONTROL

CONTROL RANGE

PRECISION AT MINIMUM RATE

MECHANICAL DATA

DESIGN PRESSURE KG/CM2G 154
MAXIMUM SUCTION PRESSURE KG/CM2 A FLOODED SUCTION
DESIGN TEMPERATURE degC 65

MATERIAL OF CONSTRUCTION

CASING

SUPER DUPLEX STAINLESS STEEL (UNS S32750/S32)

IMPELLER / PISCTON / PLUNGER

SUPER DUPLEX STAINLESS STEEL (UNS S32750/S32)

LINE RATING
SUCTION 1504
DISCHARGE 1504
SEAL TYPE SINGLE MECHANICAL SEAL
DRIVER TYPE DIESEL ENGINE
STEAM TURBINE DATA
INLET PRESSURE (MIN./NOR./MAX./DES.) BARG
INLET TEMPERATURE  (MIN./NOR./MAX./DES.) deg C
EXHAUST PRESSURE  (MIN./NOR./MAX./DES.) BARG
LINE RATING
INLET
OUTLET

SAFETY VALVE REQUIRED ON STEAM TURBINE EXHAUST

MOTOR DATA

VARIABLE SPEED MOTOR REQUIRED NO
AUTO START/STOP OF PUMP REQUIRED YES
REACCELERATION REQUIRED NO
PUMP CONNECTED TO EMERGENCY POWER/STEAM SUPPLY NO

0 09.02.26 ISSUED FOR TENDER SK 1A DK
19.07.25 ISSUED FOR COMMENTS 1A JKU DK

Rev. No. Date Purpose Prepared Reviewed | Approved
By By By




Document No.

gatfelere] @ ENGINEERS PUMP C044-111-17-43-DS-1601
g8 felielcs & INDIA LIMITED PROCESS DATA SHEET Rev. No. 0
(¥R ST & JIEH ) (A Govt of India Undertaking)
Page 2 of 2
UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS COCHIN PORT AUTHORITY

PROJECT |08 Ch on CLIENT
ONIT NTB & STB TERMINALS JOB NO.|C044 [UNITNO. [11t
NOTES:

1

REFER P&ID NO. C044-111-17-43-1111 FOR MORE DETAILS.

2

THE PUMP SHALL BE SUPPLIED WITH DRIVE (DIESEL ENGINE) & DIESEL STORAGE DAY TANK. EACH DIESEL STORAGE TANK SHALL HAVE MINIMUM

STORAGE CAPACITY OF 8 HOURS CONTINUOUS RUNNING OF THE ENGINE ON FULL LOAD PUMP SHALL BE IN INTERMITTENT OPERATION.

w

EACH DIESEL DAY TANK SHALL BE SUPPLIED ALONG WITH BREATHER VALVE, FLAME ARRESTOR, VENT, DRAIN VALVE, INLET, OUTLET, LEVEL GAUGE,

LEVEL (LOW) ALARM WITH TRANSMITTER AND ALL CONNECTED PIPES AND FITTINGS.

~

EXHAUST OF DIESEL ENGINE SHALL BE LOCATED AT SAFE HEIGHT CONSIDERING NEARBY FACILITIES WITHIN 15 M RADIUS OF EXHAUST.

o

MATCHING FLANGES ALONG WITH NUTS, BOLTS, GASKETS SHALL BE PROVIDED ALONG WITH PUMPS FOR SUCTION/DISCHARGE FLANGE.

(=2}

PUMP SHALL BE CAPABLE OF DISCHARGING NOT LESS THAN 150% OF RATED CAPACITY AT A MINIMUM OF 65% OF THE RATED HEAD

SHUT OFF HEAD SHALL NOT EXCEED 140% OF RATED HEAD.

]

PUMP ENGINE SHALL BE SUITABLE FOR STARTING AGAINST FULLY OPEN DISCHARGE VALVE.

©

PUMP & ITS DRIVE TO COMPLY WITH REQUIREMENTS OF NFPA 20 LATEST CODE. ADDITIONALLY, PUMP VENDOR SHALL CHECK AND ENSURE

REQUIREMENT OF AIR RELEASE VALVE AS PER NFPA-20.

0 09.02.26 ISSUED FOR TENDER SK 1A DK

19.07.25 ISSUED FOR COMMENTS 1A JKU DK

Prepared Reviewed | Approved

Rev. No. Date Purpose By By By
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gailfotere @ ENCINEERS PUMP C044-111-17-43-DS-1602
QngIT fafaég INDIA LIMITED PROCESS DATA SHEET Rev. No. 0
(¥R ST & JIEH ) (A Govt of India Undertaking)
Page 1 of 2
UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS COCHIN PORT AUTHORITY
PROJECT AT COCHIN PORT CLIENT
UNIT NTB & STB TERMINALS JOB NO.[C044 [uniT NO. 111
ITEM NO. 111-PA-102A/B
DESIGN CASE -
SERVICE FIRE WATER JOCKEY PUMP
PARALLEL OPERATION YES
OPERATION INTERMITTENT
OPERATING 1
STAND BY 1

TYPE OF PUMP

VERTICAL TURBINE

PROPERTIES OF LIQUID

LIQUID HANDLED SEA WATER
PUMPING TEMPERATURE degC  AMBIENT
VISCOSITY AT PUMPING TEMPERATURE cP 1to2
VAPOUR PRESSURE AT PUMPING TEMPERATURE KG/CM2 A 0.02-0.07
LIQUID DENSITY AT PUMPING TEMPERATURE KG/M3  1020-1025
PRESENCE OF CORROSIVE / TOXIC COMPONENTS YES (CORROSIVE)
SOLIDS IN SUSPENSION YES (BY PUMP VENDOR BASED ON WATER QUALITY)
POUR POINT (FOR CONGEALING SERVICE) degC NA
OPERATING CONDITIONS FOR ONE PUMP
FLOW RATE NORMAL M3/HR
MAXIMUM M3/HR 50
MINIMUM M3/HR
SUCTION PRESSURE KG/CM2 A FLOODED SUCTION
DISCHARGE PRESSURE KG/ICM2 A 11.8
DIFFERENTIAL PRESSURE KG/CM2 108
DIFFERENTIAL HEAD m 1058
NPSH AVAILABLE m  BY VENDOR
CAPACITY CONTROL FOR VOLUMETRIC PUMPS
METHOD OF CONTROL AS PER RESPECTIVE P&ID
TYPE OF CONTROL
CONTROL RANGE
PRECISION AT MINIMUM RATE
MECHANICAL DATA
DESIGN PRESSURE KG/CM2G 154
MAXIMUM SUCTION PRESSURE KG/CM2 A FLOODED SUCTION
DESIGN TEMPERATURE degC 65
MATERIAL OF CONSTRUCTION
CASING SUPER DUPLEX STAINLESS STEEL (UNS S32750/S32)
IMPELLER / PISCTON / PLUNGER SUPER DUPLEX STAINLESS STEEL (UNS S32750/S32)
LINE RATING
SUCTION 1504
DISCHARGE 1504
SEAL TYPE SINGLE MECHANICAL SEAL
DRIVER TYPE ELECTRIC MOTOR
STEAM TURBINE DATA
INLET PRESSURE (MIN./NOR./MAX./DES.) BARG
INLET TEMPERATURE  (MIN./NOR./MAX./DES.) deg C
EXHAUST PRESSURE  (MIN./NOR./MAX./DES.) BARG
LINE RATING
INLET
OUTLET

SAFETY VALVE REQUIRED ON STEAM TURBINE EXHAUST

MOTOR DATA

VARIABLE SPEED MOTOR REQUIRED NO
AUTO START/STOP OF PUMP REQUIRED YES
REACCELERATION REQUIRED NO
PUMP CONNECTED TO EMERGENCY POWER/STEAM SUPPLY YES

0 09.02.26 ISSUED FOR TENDER SK 1A DK
19.07.25 ISSUED FOR COMMENTS 1A JKU DK

Rev. No. Date Purpose Prepared Reviewed | Approved
By By By
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gifelared @ ENGINEERS PUMP C044-111-17-43-DS-1602
g8 felielcs & INDIA LIMITED PROCESS DATA SHEET Rev. No. 0
(MR ETTEI 6] J0EH) (A Govt of India Undertaking)
Page 2 of 2
UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS COCHIN PORT AUTHORITY
PROJECT | 20 oORT CLIENT
UNIT NTB & STB TERMINALS JOB NO. |C044 [unT NO. [1it

NOTES:

1 REFER P&ID NO. C044-111-17-43-1111 FOR MORE DETAILS.

2 THE PUMP SHALL BE SUPPLIED WITH DRIVE (ELECTRIC MOTOR)) WHICH SHOULD BE PROVIDED WITH EMERGENCY POWER SUPPLY.

MATCHING FLANGES ALONG WITH NUTS, BOLTS, GASKETS SHALL BE PROVIDED ALONG WITH PUMPS FOR SUCTION/DISCHARGE FLANGE.

PUMP SHALL BE CAPABLE OF DISCHARGING NOT LESS THAN 150% OF RATED CAPACITY AT A MINIMUM OF 65% OF THE RATED HEAD

w

SHUT OFF HEAD SHALL NOT EXCEED 140% OF RATED HEAD.

PUMP MOTOR SHALL BE SUITABLE FOR STARTING AGAINST FULLY OPEN DISCHARGE VALVE.

~

o

PUMP & ITS DRIVE TO COMPLY WITH REQUIREMENTS OF NFPA 20 LATEST EDITION. ADDITIONALLY, PUMP VENDOR SHALL CHECK AND ENSURE

REQUIREMENT OF AIR RELEASE VALVE AS PER NFPA-20.

0 09.02.26 ISSUED FOR TENDER SK 1A DK
19.07.25 ISSUED FOR COMMENTS 1A JKU DK

Rev. No. Date Purpose Prepared Reviewed | Approved
By By By
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gatfatered @ ENGINEERS PUMP C044-111-17-43-DS-1603
é@mfﬁﬁa‘é@‘ INDlA I-IN“TED PROCESS DATA SHEET Rev. No. 0
(¥R ST & JIEH ) (A Govt of India Undertaking)
Page 1 of 2
UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS COCHIN PORT AUTHORITY
PROJECT AT COCHIN PORT CLIENT
UNIT NTB & STB TERMINALS JOB NO.|C044 |UNIT NO. |111
ITEM NO. 111-PA-103A
DESIGN CASE =
SERVICE FOAM CONCENTRATE PUMP
PARALLEL OPERATION YES
OPERATION INTERMITTENT
OPERATING 1
STAND BY 0
TYPE OF PUMP ROTARY GEAR
PROPERTIES OF LIQUID
LIQUID HANDLED FOAM CONCENTRATE (AQUEOUS FILM FORMING FOAM)
PUMPING TEMPERATURE degC  AMBIENT
VISCOSITY AT PUMPING TEMPERATURE cP 01to 10
VAPOUR PRESSURE AT PUMPING TEMPERATURE KG/ICM2 A 0.02-0.07
LIQUID DENSITY AT PUMPING TEMPERATURE KG/M3 1010-1025
PRESENCE OF CORROSIVE / TOXIC COMPONENTS NO
SOLIDS IN SUSPENSION NO
POUR POINT (FOR CONGEALING SERVICE) deg C NA
OPERATING CONDITIONS FOR ONE PUMP
FLOW RATE NORMAL M3/HR
MAXIMUM M3/HR 17
MINIMUM M3/HR
SUCTION PRESSURE KG/CM2 A 11
DISCHARGE PRESSURE KG/CM2 A 14.8
DIFFERENTIAL PRESSURE KG/CM2 13.7
DIFFERENTIAL HEAD m 135.7
NPSH AVAILABLE m >8
CAPACITY CONTROL FOR VOLUMETRIC PUMPS
METHOD OF CONTROL AS PER P&ID
TYPE OF CONTROL
CONTROL RANGE
PRECISION AT MINIMUM RATE
MECHANICAL DATA
DESIGN PRESSURE KG/CM2 G 18.9
MAXIMUM SUCTION PRESSURE KG/ICM2 A 1.44
DESIGN TEMPERATURE deg C 65
MATERIAL OF CONSTRUCTION
CASING CF8M
IMPELLER / PISCTON / PLUNGER CF8M
LINE RATING
SUCTION 150#
DISCHARGE 150#
SEAL TYPE SINGLE MECHANICAL SEAL
DRIVER TYPE ELECTRIC MOTOR
STEAM TURBINE DATA NA
INLET PRESSURE (MIN./NOR./MAX./DES.) BARG
INLET TEMPERATURE  (MIN./NOR./MAX./DES.) deg C
EXHAUST PRESSURE  (MIN./NOR./MAX./DES.) BARG
LINE RATING
INLET
OUTLET
SAFETY VALVE REQUIRED ON STEAM TURBINE EXHAUST
MOTOR DATA
VARIABLE SPEED MOTOR REQUIRED NO
AUTO START/STOP OF PUMP REQUIRED NO
REACCELERATION REQUIRED NO
PUMP CONNECTED TO EMERGENCY POWER/STEAM SUPPLY YES
0 09.02.26 ISSUED FOR TENDER SK 1A DK
19.07.25 ISSUED FOR COMMENTS 1A JKU DK
Rev. No. Date Purpose Prepared Reviewed | Approved
By By By
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ENGINEERS
INDIA LIMITED

(A Govt of India Undertaking)

PUMP

PROCESS DATA SHEET

Document No.
C044-111-17-43-DS-1603
Rev. No. 0

Page 2 of 2

UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS

COCHIN PORT AUTHORITY

PROJECT AT COCHIN PORT CLIENT
UNIT NTB & STB TERMINALS JOB NO.|C044 |UNIT NO. |111
NOTES:

1 REFER P&ID NO. C044-111-17-43-1114 FOR MORE DETAILS.

2 THE PUMP SHALL BE GRAVITY FEED FROM FOAM CONCENTRATE TANKS.

3 MATCHING FLANGES ALONG WITH NUTS, BOLTS, GASKETS SHALL BE PROVIDED ALONG WITH PUMPS FOR DISCHARGE & SUCTION FLANGE.

4 PUMPS SHALL BE CONNECTED TO EMERGENCY POWER SUPPLY ALSO.

0 09.02.26 ISSUED FOR TENDER SK 1A DK

A 19.07.25 ISSUED FOR COMMENTS 1A JKU DK
Rev. No. Date Purpose Prepared Reviewed | Approved
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gatfatered @ ENGINEERS PUMP C044-111-17-43-DS-1604
g@mfaﬁag INDIA I-IN“TED PROCESS DATA SHEET Rev. No. A
(¥R ST & JIEH ) (A Govt of India Undertaking)
Page 1 of 2
UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS COCHIN PORT AUTHORITY
PROJECT AT COCHIN PORT CLIENT
UNIT NTB & STB TERMINALS JOB NO.|C044 |UNIT NO. |111
ITEM NO. 111-PA-103B
DESIGN CASE =
SERVICE FOAM CONCENTRATE PUMP
PARALLEL OPERATION YES
OPERATION INTERMITTENT
OPERATING 1
STAND BY 0
TYPE OF PUMP ROTARY GEAR
PROPERTIES OF LIQUID
LIQUID HANDLED FOAM CONCENTRATE (AQUEOUS FILM FORMING FOAM)
PUMPING TEMPERATURE degC  AMBIENT
VISCOSITY AT PUMPING TEMPERATURE cP 01to 10
VAPOUR PRESSURE AT PUMPING TEMPERATURE KG/ICM2 A 0.02-0.07
LIQUID DENSITY AT PUMPING TEMPERATURE KG/M3 1010-1025
PRESENCE OF CORROSIVE / TOXIC COMPONENTS NO
SOLIDS IN SUSPENSION NO
POUR POINT (FOR CONGEALING SERVICE) deg C NA
OPERATING CONDITIONS FOR ONE PUMP
FLOW RATE NORMAL M3/HR
MAXIMUM M3/HR 17
MINIMUM M3/HR
SUCTION PRESSURE KG/CM2 A 11
DISCHARGE PRESSURE KG/CM2 A 14.8
DIFFERENTIAL PRESSURE KG/CM2 13.7
DIFFERENTIAL HEAD m 135.7
NPSH AVAILABLE m >8
CAPACITY CONTROL FOR VOLUMETRIC PUMPS
METHOD OF CONTROL AS PER P&ID
TYPE OF CONTROL
CONTROL RANGE
PRECISION AT MINIMUM RATE
MECHANICAL DATA
DESIGN PRESSURE KG/CM2 G 18.9
MAXIMUM SUCTION PRESSURE KG/ICM2 A 1.44
DESIGN TEMPERATURE deg C 65
MATERIAL OF CONSTRUCTION
CASING CF8M
IMPELLER / PISCTON / PLUNGER CF8M
LINE RATING
SUCTION 150#
DISCHARGE 150#
SEAL TYPE SINGLE MECHANICAL SEAL
DRIVER TYPE DIESEL ENGINE
STEAM TURBINE DATA NA
INLET PRESSURE (MIN./NOR./MAX./DES.) BARG
INLET TEMPERATURE  (MIN./NOR./MAX./DES.) deg C
EXHAUST PRESSURE  (MIN./NOR./MAX./DES.) BARG
LINE RATING
INLET
OUTLET
SAFETY VALVE REQUIRED ON STEAM TURBINE EXHAUST
MOTOR DATA
VARIABLE SPEED MOTOR REQUIRED NO
AUTO START/STOP OF PUMP REQUIRED NO
REACCELERATION REQUIRED NO
PUMP CONNECTED TO EMERGENCY POWER/STEAM SUPPLY NO
A 09.02.26 ISSUED FOR TENDER SK 1A DK
Rev. No. Date Purpose Prepared Reviewed | Approved
By By By




Document No.

gifelared @ ENGINEERS PUMP C044-111-17-43-DS-1604
g8 felielcs & INDIA LIMITED PROCESS DATA SHEET Rev. No. A
(MR ETTEI 6] J0EH) (A Govt of India Undertaking)
Page 2 of 2
UPGRADATION OF FIREFIGHTING FACILITIES OF TANKER TERMINALS COCHIN PORT AUTHORITY

PROJECT | 20 oORT CLIENT
UNIT NTB & STB TERMINALS JOB NO. |C044 [unT NO. [1it
NOTES:

1 REFER P&ID NO. C044-111-17-43-1114 FOR MORE DETAILS.

2 THE PUMP SHALL BE GRAVITY FEED FROM FOAM CONCENTRATE TANKS.

3 DIESEL DAY TANK OF THE PUMP SHALL BE SUPPLIED ALONG WITH BREATHER VALVE, FLAME ARRESTOR, VENT, DRAIN VALVE, INLET, OUTLET, LEVEL

GAUGE, LEVEL (LOW) ALARM WITH TRANSMITTER AND ALL CONNECTED PIPES AND FITTINGS.

4 THE PUMP SHALL BE SUPPLIED WITH DRIVE (DIESEL ENGINE) & DIESEL STORAGE DAY TANK. DIESEL STORAGE TANK SHALL HAVE MINIMUM

STORAGE CAPACITY OF 4 HOURS CONTINUOUS RUNNING OF THE ENGINE ON FULL LOADS. PUMP SHALL BE IN INTERMITTENT OPERATION.

5 MATCHING FLANGES ALONG WITH NUTS, BOLTS, GASKETS SHALL BE PROVIDED ALONG WITH PUMPS FOR SUCTION/DISCHARGE FLANGE.

By

A 09.02.26 ISSUED FOR TENDER SK 1A DK
Rev. No. Date Purpose Prepared Revée;vecj App;;,VEd
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; DOC. NQ. : AMP-PED-FE-1442 Rev. 2

‘ DESCRIFTION :

g DATA SHEET FOR SS FOAM CONCENTRATE |SH. 1 OF 2
r‘ STORAGE TANK, CAP. 10000 LTR.

§

i

DATA SHEET FOR SS FOAM CONCENTRATE
STORAGE TANK, CAP. 10000 LTR.

ORDER NO.

PROJECT NAME

. D/T-T REFFFNBT&STB/11-M, Dated 05-07-2012

. REVAMPING OF FIRE FIGHTING FACILITIES

AT NORTH AND SOUTH TANKER BERTHS

- REV.. |

DESCRIPTION- s - |- PREPD.

] CHK'D APPRIL DATE"
0 |SUBMISSION FOR REVIEW AND APPROVAL | SLK SPG__|AKD| 1210.2012

" 1__|REVISED AS PER COMMENTS | SLK SPG _[AKD! 26.11.2012

.2 |REVISED AS PER COMMENTS | SLK SPG | AKD| 11.12.2012

! ; |

: |




P2 N sioeviau = CHNICAL DATA SHEET FOR FOAM CONCENTRATE STORAGE | DOC. NO.
LT RIBAEST TANK - 10,000 LiTERS T TDS-QTN-350-1
|
| TEM " FOAM STORAGE TANK - 10,000 LITERS
CLIENT " Wi/s MATHER & PLATT PUMPS LIMITED
PROJECT __ ,: COCHIN PORlTRUSl i .
REF. “YOUR LOI DT 02-12-2012.
1.0 'DESIGN DATA | Tl B
4 DESIGNCODE____ . - [ASME SECMUDIVA o oo
\' 12_|CAPACITY ~ " "|40,000LITRES )
" 13 [MOUNTING TYPE TVERTICAL ON LEG ¢ "SUPPORTS .
| 1.4 |QUANTITY L e _\92_&@%__
P.s_ [MATERIAL OF CONS? TRUCTION
“T@DISHEND . |SA-240 GR.316L (SS:316L) B ]
o) SHELL | SA-240 GR.316L (SS: 316L)
\c) PIPE |SA-312 TP316L (SS:316L)
) FLANGES

ISA-182 F316L (SS:318L)

o) WEAR PAL

1SA-240 GR.31 BL {S8:318L)

) LEG SUPPORT

1SS 316 L

5 |NOMINAL THICKNESS \eMM THK.
| 1.7 |WORKING PRESSURE |ATMGSPHERIC
| 1.2 [DESIGN PRESSURE 1.0 KG/SQ.CM
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&2 SIRETECH EQUIPMENT & SYSTEMS PVT. LTD. R
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i PAGE NO: 1 0OF 2
DESIGN CALCULATION OF FOAM STORAGE TANK
CAPACITY - 10.000 LITERS
CLIENT : MATHER & PLATT PUMPS LTD.
PROJECT : COCHIN PORT TRUST
INSPECTION : BY MPPL / CLIENT
DRG. REF NO : D-3444-7
A DESIGN DATA: '
1 Design Code . ASME SEC.VIII DIV.7
2 Vessel Nominal Capacity : 10,000 Liter (Minimum)
3 Service : Foam Concentrate AFFF-3%
¢ Specific Gravity of Foam Concentrate 1.7 Max.
Maximum Static Head 3.751 MWC
S5  Working Pressure C.3751 Kag/sg.cm 5.36 Psi
8 Deisgn Pressure 1 Kalsg.cm 14.28 Psi
7 Hydro-Test Pressure 1.50 Kgfsqg.cm 21.42 Psi
8 Design Temiperature ; 0 To 60 Centigrade
S Material of Construction + SA-240 GR.316L
70 Ulimate Tensile Stress 4850.00 Kg/sg.cm §5258.00 Psi
17 Allowable Deisgn Stress 1150.00 Ka/sg.cm 16422.00 Psi
12 Joint Efficiency (E) - Shell Q.7
13 Joint Efficiency (E) - Dishend 1
14 Vessel - Inside Diameter (D) 2716 cm 85.04 Inches
153 Vessel - inside Radius (R) 108 cm 42.52 inches
15 Corrosion Allowance 0 cm 0.00C Inches
r\IOTE: 1] Allowabie Design Stress Reference - ASME Sec. || Part D Table Ta.
l !-
i l 5
0 | 14.08.2013 ] ISSUED FOR APPROVAL KMR KMR
IREV.NO| DATE | DESCRIPTION PRP. BY VER.BY | APPD.BY
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Al CALCULATION OF SHELL THICKNESS
s o PR UG - 27 OF ASME SEC.VIli DIV.I
SE - 0.6°
Ts= 1 x 108 Ts= Shell Thickness
1150.00 x 0.7 - (0.6x1) P= 1.000 Ka/sg.cm
R= 108.00 cm
S= 1150.00 Kagfsg.cm
E= : 0.7
Te:= 108.00
804.40
Ts = 0.134 ¢cm
TS= 1.34 mm
TS= 1.34 mm + Corrosion Allowance (0 mm )
TS = 1.34 mm
Ts = Requied Thickness of Sheli Plate = 1.34 mm
Use ‘Plate Thickness for Shell = 6 mm
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81 CALCULATION OF DISH-END THICKNESS - | 2:1 £l LIPSOIDAL)

Td = 0.885 PL UG - 32 OF ASME SEC.VIIL DIV
SE -0.1P
Td= 0885X1.0X216 Td=  Dish End Thickness
7150 X 1.0- 0.1 X1.0 E= 1.00 Kafsg.cm
D= 2156.00 cm
S= 1150.00 Kalsg.cm
» E= T
Td=__ 181 18 Thining Allowance = 7 mm
1149.90 L= 216 cm
Td = 0.17 cm
Td = 1.66 mm
Td = 166 mm=+C orrosion Allowance | 0 mm ) = Thining Allownace (1 mm )
Td= 2.66 mm ( Inclusive of Thining Allowancel
Td = Requied Thickness of Dish-End = 2.66 mm
Use Plate Thickness for Dish-End = 6 mm
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g iz;ksx m /kkj nsus

tk,axs vkSj u gh Lkhfer vkSj futh iz;ksx ds vykok budk dksbZ vU; iz;ksx gksxk vkSj

tk,axs] u iznf'kZr fd,
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The drawing, design and details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that
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CO44—111-17-43-1111 P&ID FOR FIRE WATER PUMPING SYSTEM AT NTB & STB TERMINALS
CO44=111-17-43-1114 P&lD FOR FOAM SYSTEM AT NTB & STB TERMINALS
E I NOTES :-
N \ i Ty S T ORI - . : N
I
> A —— J 1. ALL DIMENSIONS ARE IN MM EXCEPT LEVELS AND CO—ORDINATES WHICH ARE
m IN METERS UNLESS OTHERWISE MENTIONED.
| | /| MEZZANINE FLOOR 2. ABOVE GROUND PIPES SHALL BE PAINTED FIRE RED AS PER EIL
il (CONTROL ROOM AREA)  |f+ SPECIFICATION.
o 3. FOR PIPING SUPPORTS REFER  PIPING STANDARD /—-44-621.
NS)% i ‘ 2 4. ALL BRANCH CONNECTION TO BE MADE AS PER PIPING DISCHARGE LINE.
| | 5. ALL VALVES SHALL BE IN NORMALLY OPEN POSITION [N SPECIFICATION.
7 - 6. DIMENSIONS OF FITTINGS, VALVES ETC. SHALL BE VERIFIED BEFORE TAKING UP
|EEAEE|_L wlﬁgl\”ﬁl—g Ei) | FABRICATION OF PIPING.
7. ERECTION OF PUMPS INCLUDING DRIVE SHALL BE STRICTLY AS PER VENDOR'S ]
| INSTALLATION MANUAL.
! ! 8. EXHAUST PIPING, SILENCER AND SUPPORTS SHALL BE SUPPLIED BY VENDOR.
L 3500 9.  FOLLOWING DETAILS SHALL BE FURNISHED BY PUMP VENDOR AND TO BE
o 5930 ‘ INSTALLED TO SUIT SITE CONDITION.
S g S ) PRI A PSR PO SRR E P FOAM STORAGE! & PUMP ) COOLING WATER PIPING TO DIESEL ENGINE
jL ] ! H HOUSH H) DRAINAGE FROM COOLING WATER
7—5 B m) FUEL SUPPLY AND RETURN PIPING FROM DIESEL DAY TANK TO
\ DIESEL ENGINE.
3048 I— - — —*—I Lol 10. SUITABLE OPENING IN TOP SLAB PLATE AS REQUIRED TO FIX INSTRUMENTS
—— A 1579 | | | iz SHALL BE PROVIDED TO SUIT SITE.
}WFABBA | | = o ] 11. FOR INSTALLATION OF INSTRUMENT REFER INSTRUMENT VENDER ]
o L o ] 12. DRAINED OILY WATER SHALL BE PUMPED OUT WITH THE HELP OF A MOBILE
341p | = = . PUMP FROM OIL PIT.
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@D | o o e
CONSULTANCY SERVICES FOR THE WORK OF UPGRADATION ||
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G.A.DRAWING FOR UPGRADING OF FIRE
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