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WWW.FSCGROUP.CO.UK

MADE BY UK

Fire suppression: (fm200,novec,nafs,watermist,co2)
Fire alarm: (addressable,conventional)
EX detectors: (portable& online)
Gas analyzer: (potable& online)
EX camera: (laser, thermal)

Fire fighting: (sprinkler)

IRAN AGENT(FARAD SANAT COMPANY): UNIT1, FLOOR1, BETWEEN1SQUARE AND 2 SQURE
OF SADEGHIYE, SATTARKHAN, SADEGHIYEH, TEHRAN
TELL: (+98)2144228051&2 WEB: WWW.FSC-CO.NET EMAILINFO@FSc-cO.NET
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INTENSITY

> Double LED - more than 200 lumens

> Runs up to 8 hours

> 3 different light intensity

> Boost power & strobe function

> Soft touch button switch

> Swivelling head 0°|45°|90°

> High resistant thermoplastic resin body

Fits existing L2000 chargers
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PETRO KAVAN POUYA
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Asia,2012.
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Systems,2006 Edition.
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6.Total Lightning Protection for Floating Roof Petroleum Storage
Tanks,Joseph A. Lanzoni,2010.
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Figure 5 : Event tree analysis for lightening
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Figure 6 : Event tree analysis for hot working
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Figure 7 : Event tree analysis for static electricity
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Deviation Cause Conseq
Tigh pressure overload LPG Tigh tempemtur
-High level of LPG -leakage
-High Ftank losion (BELEVE)
- relief valves don'"t work
~valves completely close
High temperature -aver load LPG -High pressure in the tank
-high ambient temperature ~explosion (BELEVE)
§ {external heat) -leakage -UVCE
Highlevel of LFG | -overload supply ~averflow
-supply valve completely open - relief works out
-exit valve completely close -UVCE -BLEVE
Pl of tank doesn't work -flash firc
Comosion -nomainterance “leakage
— - S <jet fire
Zarthli Fl ionin level of LPG ~cxplosion
-BLEVE

Table 1 : HAZOF analysis
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Figwre 3 : Fault tree analysis for explosion of LPG tank
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Figure 4 : Event tree analysis for fire
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SITE DATA:

Location: JOHOR BAHRO,UTM,FKK, MALAYSIA

Building Air Exchanges Per Hour: 1 (user specified)

Time: December 16, 2012 0104 hours ST (using

computer's clock)

CHEMICAL DATA:

Chemical Name: PROPANE Molecular

Weight: 44.10 g/mol TEEL-1: 5500 ppm TEEL-2:

17000 ppm TEEL-3: 33000 ppm

IDLH: 2100 ppm LEL: 20000 UEL: 95000 ppm

Ambient Boiling Point: -44.0° F

Vapor Pressure at Ambient Temperature: greater than

1 atm

Ambient Saturation Concentration: 1,000,000 ppm or

100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF

DATA)

Wind: 34.68 meters/second from ese at 3 meters

Ground Roughness: urban or forest ~ Cloud Cover:

5 tenths

Air Temperature: 39° C

No Inversion Height

SOURCE STRENGTH:

Flammable gas is burning as it escapes from pipe

Pipe Diameter: 2.5 inches  Pipe Length: 100 meters

Unbroken end of the pipe is connected to an infinite

source

Pipe Roughness: rough

Pipe Press: 150 psia

Max Flame Length: 9 yards

Burn Duration: ALOHA limited the duration to 1

hour

Max Burn Rate: 1,020 pounds/min

Total Amount Burned: 12,272 pounds

THREAT ZONE:

Threat Modeled: Thermal radiation from jet fire

Red : 11 yards --- (37.5 kW/(sq m))

Orange: 22 yards --- (5.0 kW/(sq m) = 2nd degree

burns within 60 sec)

Yellow: 32 yards --- (2.0 kW/(sq m) = pain within 60 sec)

Stability Class: D
Relative Humidity: 50%

Hole Area: 4.91 sq in
Pipe Temperature: 39° C

yards
30 /_\
. | e
I =5
10 -
30 \\\\\\\\‘_<_,,,//’//
40 20 1) 20 40 60
yards
E=1 >= 37-5 kWw/(sq m)
[ ] >= 5.0 kW/(sg m) = 2nd degree burns within 60 sec
1 > 2-0 kWw/(sq m) = pain within 60 sec

Figure 9 : Diagrram threat zone for pipeline leakage

Caol 5 3)ls0 Jols ALOHA Jl58ls 5 &y onds 00ly cle Mb|
SITE DATA:
Location: JOHOR,UTM,LPG TANK, NEAR CAF,
MALAYSIA Building Air Exchanges Per Hour: 1
(user specified)
Time: December 17, 2012
1531 hours ST (user specified)
CHEMICAL DATA:
Chemical Name: PROPANE
Weight: 44.10 g/mol
TEEL-1: 5500 ppm TEEL-2: 17000 ppm TEEL-3:

Molecular

33000 ppm

IDLH: 2100 ppm  LEL: 20000 ppm  UEL.:
95000 ppm

Ambient Boiling Point: -43.9° F Vapor

Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or
100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF
DATA)

Wind: 34.68 meters/second from ESE at 3 meters
Ground Roughness: urban or forest ~ Cloud Cover:
5 tenths Air Temperature: 31° C Stability
Class: D No Inversion Height
Relative Humidity: 50%

SOURCE STRENGTH:

BLEVE of flammable liquid in horizontal cylindri-
cal tank Tank Diameter: 1.13 meters Tank
Length: 7.5 meters Tank Volume: 7.52 cubic
meters

Tank contains liquid Internal Storage Tem-
perature: 31° C Chemical Mass in Tank: 3.04
tons  Tankis 75% full ~ Percentage of Tank
Mass in Fireball: 100%  Fireball Diameter: 89
yards Burn Duration: 7 seconds

THREAT ZONE:

Threat Modeled: Thermal radiation from fireball
Red : 99 yards --- (37.5 kW/(sq m))

Orange: 288 yards --- (5.0 kW/(sq m) = 2nd degree
burns within 60 sec)

Yellow: 449 yards --- (2.0 kW/(sq m) = pain within 60 sec)

yards
500

N | S

600 400 200 o 200 400 600
yards

800 1000

[ >= 37-5 kW/(sq m)
>= 5.0 kW/(sg m) = 2nd degree burns within 60 sec
[ > 2-0 kW/(sg m) = pain within 60 sec

Figuwre § : Diagram threat zone for LPG tank
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Molar mass of C3H8=44.09562 g/mol= 0.044 kg/mol
energy explosion for propane = 2110 kj/kg
mTNT=A*m*AHc¢/ETNT= (0.02#2210 kg*0.044 kg/
mol*2110 kj/kg) /4686 kj/kg = 0.87 IbTNT

ze = r/mtnt1/3 = 1500 ft / 0.87Ibtnt = 30.6 ft/Ib1/3 =

12.1 m/kgl/3
)JDLOA (J"‘) \jl.’ )Lw\5 u»l.w‘); k_{).uw.ﬁ dl!bb)l_w 2 U)L~u> ))51)4.
el Jleis] oIS 6355 48 am3 o 5L (A sy
2, 259
PSIg 4.41 Jolus yloxis] sLis 5 ¥ slonii] sLib ol IS5 lo
g0

P= (4.41 psi/ 14.7 psi/atm)(101.325 N/m2.atm) =
30.4 N/m2
bl ply 62) G0 5l (AU e 9 Sy slp gy Ablee
Y=-771+6.91InPs=-77.1+6.91In 30.4=-53.5
P S5 S 3l (U S e g oS w30 Gl Ao
2,15 2454 1500ft
Yeardrums =-15.6 + 1.93 In Ps = -15.6+1.93 In 30.4=-9
Sk (62,8 g (598 V0r+ alold > ams e (L ol
Dgd s 595 03y
25 Sygarod b a e dlhg) 4 drgi b oS 4 jasie ) las
2l oo Canndy
IRx,y,i=pifi=1.6x10-4 x0.99=1.6x10-4/yr
b ol b SE-V- x 3 byl il SeSano gblio el YU s
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lglailo s LPG 0)35 (5 o (il o)ls2 s @

P Sln S jeme 2l gy 4 @
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Awlxe 5 Joo b g G Gl5ee s (sl Cang U
Y=kl+k2InV Dgds oo

S g0 asudiely Ly o0 g5 il el 14Ty e Mo pd g
il ge Gy Yl JLi 5 (Sl 595 (SHi 15 Jgerd )l

4/3 4
V= t.l, /0

I= intensity 0'adiation (W/m2),

t = exposure time(s) effect

V= 60*375004/3/104=7531
Y=k1+k2InV=-14.9+2.59*In7531=7.95

according to table 2, 99%fatality is equivalent 7.95 in

the 2nd degree burn in 60 seconds

% o [ 1] 2 3 a | s 6 7 8 °

° - | 267 | 295 | 3.12 | 3.25 | 3.36 | 3.45 | 3.52 | 3.59 | 3.66
10 | 372 | 3.77 | 3.82 | 3.87 | 3.92 | 3.96 | 401 | 4.05 | 4.08 | 412
20 | 416 | 419 | 423 | 426 | 4.20 | 4.33 | 4.36 | 4.30 | 4.42 | 4.45
30 | 448 | 4.50 | 4.53 | 4.56 | 4.59 | 4.61 | 4.64 | 4.67 | 4.69 | 4.72
a0 | 475 | 477 | 480 | 482 | 485 | 487 | 490 | 492 | 495 | 497
50 | 500 | 503 | 505 | 508 | 510 | 513 | 515 | 518 | 5.20 | 5.23
60 | 5.25 | 5.28 | 531 | 533 | 5.36 | 5.39 | 5.41 | 5.44 | 5.47 | 5.50
70 | 552 | 5.55 | 5.58 | 561 | 5.64 | 5.67 | 5.71 | 5.74 | 5.77 | 5.81
80 | 584 | 588 | 5.92 | 5.95 | 5.99 | 6.04 | 6.08 | 6.13 | 6.18 | 6.23
90 | 6.28 | 6.34 | 6.41 | 6.48 | 655 | 6.64 | 6.75 | 6.88 | 7.05 | 7.33
% 00 ©01 02 03 04 05 06 07 08 09
99 7.33 7.37 7.41 7.46 7.51 7.58 7.65 7.75 7.88 8.09

Table 2 : Conversion of probit to fatality data

Molar mass of C3H8=44.09562 g/mol
R=0.08206 atm/gmolk

P.V=(M/MW)RT
1.7*7500=(m/44.09562)*0.08206*31
m= 2210102 g = 2210 kg

te=2.6 m1/6f=2.6*22101/6=6.8 sc.
Maximum diameter fire ball = Dmax=5.8
m1/3f=5.8*22101/6=20.9

The height of the centre of the fire ball = HBLEVE=
0.75*Dmax=15.7

calculating equivalent T.N.T
E=P2V[In(P2/P1)-(1-P1/P2)]=25*7.5]
In(25/14.5)-(1-14.5/25)]=49

oaSS Wlgs oo yloxasl ] a8 Cunnl b0 oyl 008 Ly 90 S
5 Glodio ol )3 S Qliy g OO+ alold L pSTas ) colslad
Dy 0 Jloxs! jloasl 5l ol slaass by 51y bl

Mass of Explosive (b of TNT)

1000 550m
Distence (ft)

Figure 4 : Maximum horizontal range of blast fragments.
Data from V. Clancy, ""Diagnostic Fkatures of Explosive Damage,"
paper presented at Sixth International Meeting of Forensic Science (Edinburgh, 1972).
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Wireless Fire Protection Solutions
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DELUGE VALVE

* Electrical & Pneumatically Operated
* Skid Mounted

* Pressure Regulated Type
* Long Service life

FOAM PROPORTIONER BLADDER TANK

* Provides dependable accurate and cost effective

foam fire fighting capability

» Comprehensive range of sizes to suit many applications.
» Vertical & Horizontal type available

» Tanks designed and manufactured to ASME Codes

* 18 Month Guaranty and 120 month after sale services
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Fire Eq. www.pkpcables.com Fire Eq. www.alo125.com

SR 114H I SR114E AFT Trolley

Fire Resistant, Flame Retardant, Low Smoke Zero Halogen The combination of the highly sophisticated AFT Guns and

a trolley supply system make the AFT trolley the safest and
ideal choice for handling medium size fires. The AFT trolleys
are ideal fire fighting solutions for warehouses, workshops and
construction sites where flameable materials are stored or pro-
cessed. Filling capacity (EN3): 50 litres
Material: Stainless steel Pressure: 7,5 bar
Medium:Compressed air

Pressure cylinder: Filling pressure: 300bar , Volume: 6 litres

, Valve connection: G5/8 interio

Operating time: Appr. 125 sec.  Flow rate: 24 litres/min

1> o3l S (82 > il 40 pglie IS
bl alidg g 5 pMel 5 ot (gl s =

B Shy

LPCB 217 & slyb —

il bl 135, Slas o yie g 4y Sl STyl —
393 9 (o slajlS il pac

YU (g pscillas] - I Sec. |
15 Tl 0 1 pie g o aly Operating temperature: Tmin +5°C; Tmax +60°C
O P DI T2 ';‘” Trolley frame: Double Powder coated steel frame
Oi9~
il gla Jsbo 3 aye LB -
| info@pkpcables.com  www.pkpcables.com VA= MY -0 VA (Cavicel) by, olslS gy
Software www.mavili.com.tr Software www.teletek-electronics.com
Supervisor graphic software Observer
Supervisor; is a specially designed software which shows fire and fault events and Observer is a software application for monitoring of sites equipped with Teletek Elec-
makes possible to monitor and control the fire alarm system as in architectural and tronics addressable fire alarm systems.
graphical way. The software monitors the condition and state of detectors with their respective zone
The communication between PC and fire and name.

alarm system can be done via RS-232 or RS-
485 and for longer distance GPRS or TCP-IP
ports can be used.

By downloading Supervisor patch file into
other computers, it is possible to send fire and
fault messages automatically and / or manu-
ally via Internet, LAN and WAN.

It also detects faults in the panel and
allows the panel to be controlled.
Observer signals visually and audibly
in case of alarm or fault.

Observer allows direct import of files
from ProsTE programming software,
which contain the full information
regarding the system configuration.

N = =
Fire Alarm Wwww.mircom.com Fire Alarm www.autronicafire.com

PRO-2000 Fire & Gas Network Fire Alarm Systems Autroprime - small-to-medium sized applications

Addressable gas, flame, smoke and thermal Autroprime brings simplicity, quality, cost-effectiveness and extensive functionality in

one integrated system. Autroprime
is provided to the user in a pre-
configured state.

In this state the panel is set to auto-
matically recognize detectors and
other loop units connected to the
detection loops and the availability
of routing equipment, etc.

As such, the system is fully
functional and ready-to-use after

a few minutes, simply by turning
the power ON. Further site-specific
configuration can easily be per-
formed if necessary.

sensors are continuously monitored for alarm
signals, malfunctions, open and/or short circuit
conditions through a reliable and proven digital
communication link.

The operator is provided with analog values
pertaining to combustible and toxic gas levels as
well as the presence of a fire through the smoke
or thermal sensors in the protected spaces.
Designed to interface with other systems through
an RS-485 data highway and using a thoroughly
proven MODBUS Communication protocol the
PRO-2000 links directly to any host computer,
Distributed Control System (DCS) or Emergency
Shutdown (ESD) system.

-

Safety Eq. www.adalit.es/w12/SNEN.html Alarm Eq. www.morley-ias.co.uk
adalit L5 Plus EVCS-CMPT9
Professional led safety torch with high intensity led and light sensor. The Compact 9 System is ideal for small to medium sized.
« High Intensity Power LED of 3W & 135 lumens. installations which don’t require the complexity of a full network solution.
* Automatic switch of the light intensity by means of a light sensor for an efficient energy This system comprises of the 9 Line Master Exchange Unit and up to 9 Outstations,
management Type A, Type B or Emergency
« Light duration: from 4 to 30 hours. Indication of the light duration Assist Alarms. Using the 10
» Maximum level of ATEX safety standards for gas and dust explosive atmospheres line Slave Exchange Unit this
(Zone 0) system can be easily expanded
* Clip for helmet attachment to 19 lines.
» Works with 4 x AAA/RO3 batteries Fully compliant with BS5839
* ATEX safety certification for gas part 9 (2011) each Compact 9
and dust explosive atmospheres wr O A8l A unit is supplied complete with

* Manufactured in high resistance
thermoplastic resin

« Light: 145 gr., batteries included
« Protection degree IP67

power supply requiring no
further equipment and minimum
commissioning effort to.
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Fire Alarm www.cooperfulleon.com Fire Alarm www.zetaalarmsystems.com
Solista LX Wall PBTA-200 push
The Solista LX Wall product takes its slim line design cues from the popular Solista The PBTA-200 push button temporary fire
Maxi. Available in a red or white body colour and with a shallow, deep base or U alarm is activated immediately by pressing button
base, the Solista LX Wall is suitable for a variety of fixed to the front of the device.
applications. Once activated the unit will sound & flash.
The Solista LX Wall has a unique lens design that It can be used as a standalone alarm or intercon-
distributes light to achieve the required illumination, nected in series. 4
whist using minimum current.
Conforms with EN 54-23 (meets the required illumi-
nation 0.4lux/m2 over entire room area)
LED technology for long service life and low current
consumption, maximising the number of devices on L
your alarm circuit /
Unique optics for light management, with lens design
that optimises light dispersal, minimising power
wastage
J
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CO Alarm www.kidde.com Fire Alarm www.gent.co.uk
S- d S , Sound d Visual Al
Combination CO/Photoelectric Alarm Qe o, ST SR RS
Kidde’s front-loading 120 VACCO/PHO- The S-Quad range of multifunction devices includes sensors with sounder, speech and
TOELECTRIC SMOKE ALARM, with 9V ENS54-23 certified visual alarms.
battery backup, offers protection against both This allows the maximum flexibility for designers
fire and carbon monoxide in a single unit. providing cover for a building.
It also issues audible warnings—“Fire! Fire!” The advanced sensing technology is enhanced
or “Warning! Carbon Monoxide!”. with a device that can alert building occupants
A front-loading battery tray makes replace- L Lo with a highly visible visual alarm and a recorded
ment simple too. voice message to ensure all occupants are alerted
Battery included. to an emergency.
Innovative design has allowed the LED visual
alarm to be built into the centre of the sensor with
the sounder and speech circuits inside providing
a neat and aesthetic solution to multi function
devices.
/ J
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Fire Alarm www.brkelectronics.com

120V AC/DC Photo Smoke Alarm with Integrated Strobe

Hardwired smoke alarm with battery back-up and integrated 177 candela strobe meets
codes where a photoelectric smoke sensor and an ADA approved strobe is required.

» Integrated smoke alarm and strobe light

» Photoelectric smoke sensing technology

» AAA Battery Backup for the Smoke Alarm
(Note: will not power the strobe light)

» Latching Alarm Indicator

» Single button test/silence

» Optipath 360 TechnologyTM - patented technol-
ogy provides 360 degrees of direct access to the
smoke sensor.

» Perfect Mount - allows for easy alignment of
alarm

» Dust Cover

P
Fire Detection www.polon-alfa.pl

DUT-6046 Addressable Multi-State Multi-Sensor Detector

The DUT-6046 microprocessor based multi-sensor smoke and heat detector is designed
to detect a visible smoke and a rise in temperature, which are indicative of an early stage
of an open fire ignition.

This detector is characterized by a significant resistance to air velocity and changes in
air pressure.

The application of a double smoke detecting
systems (IR and UV) as well as a double heat
detecting systems ensures increased resistance
to false alarms, caused by e.g., water vapour and
dust inside the measuring chamber, while main-
taining small dimensions and high aesthetics of
the product

N ———
/ J
/ . . / .
Fire Detection www.esser-systems.com Fire Alarm www.vimpex.co.uk
OTG multisensor fire detector (CO) 1Q8Quad with isolator Vimpex VAD23™ Range
Description: The Vimpex VAD23™ range of Visual Alarm Devices (VADs) meet the requirements of
Multisensor fire detector with integrated smoke detector, heat detector and gas sensor EN 54-23, the new European standard.
(CO) for preventive and early detection of deep-seated smouldering fires which give Compared to existing fire alarm beacon products, VADs that meet the requirements of EN
a lot of CO as well as flaming fires through combined evaluation of scattered light, 54-23 may require considerably more power.
temperature and gas. This can limit the number of devices that can be installed on a single circuit.
An alarm is actuated at carbon monoxide (CO) concentration levels that are life- Careful consideration must be given to the
threatening for humans. power requirements during the system de-
The detector is provided with an integrated sign.
isolator. Suitable EN 54-4 Power Supplies should be —
A parallel detector indicator can be connected. used where additional power is required. A~ -t
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fararesaneh institute

www.iransafesec.com

comprehensive information center that publishes printed and digital
media and holds national and international professional events on
Safety and security industries

® ifp@iransafesec.com
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Readers:

« utilities

* airports

« oil and gas

« civil defence

« fire departments

« retail, hotels & leisure

« installers and engineers

* road, rail & marine transport

« rescue and paramedic services

* government & municipal authorities

» manufacturing and process industries

* building design, construction & maintenance
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N otice:

This magazine welcomes
manuscripts, news releases and
photographs, but can not be held
responsible for loss or damage
incurred in transit or in possession.

N otice:

No part of this magazine may be
reproduced witout prior permission
from the publisher.
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