Fighting of petroleum storage tank firs
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"Defensive Tactics "
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Tanks :
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APT-620
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API- SPEC 12B, RP-2001 , PUBL:2015
NFPA-11A, 11C, 12, 325M, Fire Protection Hand bool
OSHA- 29CFR 1910-120
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incident

staging area

fire brigade

storage tank

product

- /) -

fire protection

foam concentrate
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Slop over

froth over
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Fixed or semi-fixed foam fire protection systems for storage tanks

)
(
A fixed - system : -
A semi-fixed system : -
( )

Definitions -

A cone - roof storage tank -

API
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An open top floating roof storage tank : -

An internal floating roof/covered floating roof storage tank

)
-
Identify the flammable liquid : -
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MTBE
: NFPA-11
( 276 ) 40 Psi 37.8
37.8
1/
1A/ -
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IB/

IC/

10/

1A/

: 1IB /

Fire protection of storage tanks
UL
1T

: 11T

Sub-surface base injection

(high back pressure foam maker )
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Foam chambers (II -

(40 Psi )

Foam makers ( II -

WA e Guadigall — diil) g dsigall dadladl g 53 92) i [ A g aas)




Fighting of petroleum storage tank firs

[
Chemguard
[/

CRFM 2.5

%
%
%

% 3 AFFF

S=[]r* =3.1417 X (150/2)* = 17672

NFPA-11

WA e Guadigall — diil) g dsigall dadladl g 53 92) i [ A g aas)



Fighting of petroleum storage tank firs

[ 17672 = 17672 X 0.1 =

% 3 97196 = 55 X 1676.2
2915.8 = 0.03 X 97196
( NFPA-11 )
- )
) ( NFPA-11 ) :

4500=30 X 150=50 X 3 . (
135 = 0.03 X 4500
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EXAMPLE OF BALANCE PRESSURE PUMP
SKID WITH TWO PROPORTIONERS

Atmospheric Tank

1
Pressure Vacuum Vent

Pressure Relief

Flush Outlet /

Connection

Balancing /

Valve

System 1: Foam solution
to manifold supplying 4 foam
chambers on cone roof tank.

\ Flush Inlet
C

Valve
— \ onnection
Strainer
- &
\ Foam
Concentrate

[4
L

System 2: Foam solution
to separate storage tank
system if required.

—
——g

Controller

Pump

Water
Inlet
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SEMI-FIXED FOAM SYSTEM WITH MOBILE
APPARATUS SUPPLYING THE FOAM SOLUTION

Foam
Chamber

Foam Chamber
Topside Application
on Cone Roof Tank

OS &Y Valve

/ Foam Solution
from Mobile
b Apparatus

Dike Wall

FUEL
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TYPICAL OUTLETS FOR SUB-SURFACE INJECTION
INSIDE CONE ROOF STORAGE TANKS

Connections for Sub-surface Foam Makers

Gate Valve
Check Valve

- hd
I K Ll |
\ Valved

2 Outlets Rupture Disc Test Connection

(optional)
/ Dike Wall
d
I i Ll |

3 Outlets

N
"_
X

4 Outlets
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FOAM VELOCITY
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M/SEC

122

9.1

GPM
LPM

© MISEC

6.1
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LPM

FT/SEC
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EXPANDED FOAM VELOCITY vs PIPE SIZE

2 1/2", 3", 4", 6", 8", 10", 12", 14"
Standard Schedule 40 Pipe

/
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All dimensions in
unless otherwise

inches (millimeters)
noted

1 1 |
800 1600 2400 3200 4000 4800 5600 6400 7200
3028 6056 9084 12111 15139 18167 21195 24223 27251

EXPANDED FOAM RATE

FOAM VELOCITY vs PIPE SIZE - 16", 18"
Standard Schedule 40 Pipe

28
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e
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/

p

//
T

All dimensions in
unless otherwise

nches (millimelers)
noted.

2000 4000 6000 8000 10000
7570 15139 22710 30278 37848

EXPANDED FOAM RATE

12000 14000 16000
45420 52990 60560
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FRICTION LOSS OF EXPANDED FOAM

THROUGH VARIOUS SIZE PIPES

These suhrstfrce ol deaigh tha fristinedors chareriadatics olinro wob Anaynansion el 110 and el uiw i
velocities for various pipe sizes. The 4 to 1 ratio is the value to be used for friction loss and inlet velocity
calculations.
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21/2" PIPE DIAMETER
-..""‘--‘ \

3" PIPE DIAMETER

200 400 800 800 1000 1200 1400 1600 1800
FOAM FLOW - gpm

4" PIPE DIAMETER

S

FOR SILUNITS
¥ gpon = 3,785 / min,
1 psi = 6895 kPa
in 0305 m

400 800 1200 1600 2000 2400 2800 3200
FOAM FLOW - gpm DO751v195
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T gpm = 3.785 1/ min,
50 e |
40 /

6" PIPE DIAMETER
20 \1\
20
8" PIPE DIAMETER
10" PIPE DIAMETER

pr—
0
1600 2400 3200 4000 4800 5600 6400 7200 8000 8800

FOAM FLOW - gpm

T
2
9 Ygm= 3785 i
0 it
b4
—
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® I | |
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@ 15 AN
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EXAMPLES OF TYPICAL TOP AND BELOW SEAL
APPLICATIONS FOR FLOATING ROOF TANKS

Foam
Maker

Aerated Foam

Weather Shield
Foam Dam
Foam Maker
i Aspirated
i /Brace Foam Solution oam

O ( E i Seal
N ) /

Foam

Solution Pantoon

\ ? Roof

e

{ 4
\\\\\\\\\\\\\\) )\\\\\\\\\\\\\\\\

Typical Top of Seal Application Typical Below Seal Application
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SEAL AREA PROTECTION USING A FOAM MAKER
OR HANDLINE NOZZLE FROM LADDER AREA

Siamese Foam Outlet ior_.mh_h

Handline Connection

@ Opening Valve

4 -|!|-i|ll%

Foam Maker

@)

X )4

Sy 4 Back Board Mounted

Higher than Uppermost
Paosition of Roof

A

Stairway

' N

Platform N\

AN

X
b ————

Stairway ——|

Wind Girder

<

S
l

L

Ladder —/ \
/ Foam Dam

=

AN

Foam Solution Piping 4/'

T

/ Brace

U b\ 7

3

o Floating Roof

>

ank Shell ﬂ\

Product

0022rv195
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TYPICAL ARRANGEMENT FOR SUB-SURFACE SYSTEMS
INTO A CONE ROOF STORAGE TANK

Tank Shell \\

Rupture Disc Swing
(optional) Check GateValve

\ Valve /
/ 4
At Least 1 ft.

N (0.3m)
Water Bottom

From High Back
Pressure Foam Maker

ﬁ N AN

Foam
Flow

Valved Test Connection
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