20069 SHROIRIAKLIHAES] IS =28

INERGEN 2%AIAY =HFE SSAEY il 20

Ol=2g, Hlgh«
HEES8R ZHEH 18

INERGEN 2| ASAIE=2A JHE SAs g2 HEEQ M LEAE0] =M
gHOILL DHlE, HEEM ¢ AI°”‘ Ol S99 0|8 & NFPA 2001 OlLE &
SliA=E NEXO BE AlE t2& AHstD UCH XSMNX= OI2H HAS
S8t ANEHEZ UHIGHALE, 7*” A S8R0l Door Fan Test & S8t AFHAH|
of HEMLZ FOlole 20| SHAMO|}ACH. & XI2H 01 WOODSIOE M z=AkS] Melel
= 272 SHI e Mg HEAIES |.G.G. Room Ol CHOH =&3tH SIAUACH. =2
AzlMeE SdEHA 2EOMA Full scale test € S8 Inergen AsAlE =X
o Bt s MAIGHDXRF SHCH.
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1. INERGEN 43¢ ¥ &4

INERGEN AlABIS SIS RAHNM SIS SHNOZ A56tT SAM g
OlA Q2o Mus B8 2NO2 JUE HEAG AAHOR 1991 W S0
N EZEZ 423 GRS, 1993 E SHI HIAE SEAOIE FPSO T2 EN %=
HMZSh At o UALCH
- INERGEN HZ2 S84 JIA(INERt gas)2 ZA(NitroGEN)Sl =gazel.
- INERGEN 2 E A, OtZ22, OlAISIEFAC] EEHH0IN, MASEE 12-15%2

HEE AAXZ O SIS AGBH
- BAQAN ME Roloil, LEEVE, NR2RUSEA o2 FHEA

BI22 UOIK| U= HE AZAROICH

= C02 Al AE! INERGEN AlAE!(300 BAR)

A SHOEH 02 N2:52%, Ar:40%, CO2:8%
S 44 34.0
HI & 78 C 196 C
A UG
(T=0C,P=1.0132 bar) 1.97 kg/m3 1.52 kg/m3
- Air=1.29 kg/m3
OHHET HIE 1 1.75
AstRIg) TA/H2E Ft ZAS D
At BAsE 40% in E/Room 37 .5%
ESIVIDIESIE 53 Kg/om 300 Kg/or
I HME™ L oy 68L745kg 80L/12.4 o
BA2H 2uUs X% (GWP) =2 Mol HAILA

oors = 20 % Ol Al
AN Ame CHAIZE LY AbY j

[E 1] C02 2t INERGEN HIL
—157—
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Engine Room Volume: 02 Systen | NERGEN INERGEN- 200 | - INERGEN 300
20,520 m3, y 150 BAR BAR BAR
Cylinder #=g 285 836 645 465
2t BRs 100% 293% 226% 163%
Cost impact Hl2 100% 1417% 717% 471%

A2 IIZ&E: 2006 SHI FPSO: E/R Volume: 20,520 m3, Protected area: 7 zones.
[E 2] INERGEN AIAESY Cylinder 2 & J1= dlu
2. INERGEN d=sAlE
HNEHO Mz U= AU A= INERGEN BOTTLE =49 2HIZ Engine Room & O
A0Z GHX 210 ES5PAE0 A INERGEN CYLINDER £=0| JI& X2 |.G.G Room
2 idez 33t
Volume Eloodin Calculated | Number of | Design
Protected space () factorg fnergen Cyl. Temp.
volume [80L] [C]
Engine room 17065 56% 9109.1 344 32
L/V SWBD Room 2092 56.3% 1112.2 42 32
H/V SWBD Room 324 60.6% 185.4 7

Purifier Room i

Em’ cy Gen. Room

RTM Area 26
E 3] Total flooding Mg R
INERGEN ZTUESAEA SLS HAIRO HEPEUO SOHIIA sASE
(12~15%)8 SHBIHT SILH FPSO CHM AR A OHEO| &8 S COR OiA A8NES

SLIEHE SYCH. INERGEN ZHUEAIE Zigst Ji2 EHig: 2%H 2 ea, &
28 £&J| lea, 02 analyzer lea, C02 analyzer lea, Air breathing apparatus 2ea,
HOH 2 sets + Headphone 2 sets, Hand held radio 2 sets, Stop watch 2 sets,

Hemoglometer 1ea.

&

[

Ot =Q=Jt0lA INERGEN Ol Ot 9J&X A== Oteieh &Ct.

UK - HAA.G accepted for use in normally occupied areas down to 10%
oxygen and up to 5% carbon dioxide

USA - EPA accepts for use in occupied areas

France - Successfully tested on human volunteers at design concentration

Denmark | - Successfully tested on human volunteers at 8% oxygen and 5% carbon
dioxide
More than 40 years of human research experiments
using low oxygen/high carbon dioxide atmospheres
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3. dEANE 2

[GG room &/UI2% % Inergen bottle room AU2EE FHGIW 0|2 A%

Test Al &Ml 2EXHS BIEAl 01610 28BS0 2 dHlsEE AN WS

& £ QUETE BICH. INERGEN 2 Single phase AEi2 22710 H&TLD FHS2C

teh 20| BgolPR2 2&5XHE R ER6ICHD & £ UL}

Otciet 20l AR2E= HAlsk, M8 MAist, YA 982 == 240

OS2 ZJIEHIAl Shipowner 22H ZMH2E D2 E BIEA &EOEEE of

OF 3tCh.

= NO- I.G.G Room« x| 9= = NQ: I.G.G Roome 2xe | DY«
a* HAIH T 305650 Mie as HHl M- 305.55¢ Mo
he HdEze 32Bs | e b+ duH=ze 7o T
Ge CH22 1013.0¢| mbars [ 212 1013.0¢] mbate
de | AHZIE (SR EDe | 40000 | Pae ¢° | MuELsEE e | 1000 | Pas
8+ HE P8 ke 551 Yoes e M o= =g, 4350 o o
fo HAEEe 4230 | %e fo MAHET 336 | U
he 2re A2t 960 | gens he SrE A2 600 | gec
o | MO TIE Mazze| 133 | %o ie| MO 2IE MaEzge| 1480 %e
i HE ML= 121+ Yoot i HE MizsTe 13.6+ Yot
kel Ea MUP HHe | 26480 gple ke| EHa DR FHRe | 26480 om? -
I+ 2 H oty BHE. 1872 | cmls | AH mes WA, Wrz2e | gmie
m| Fire damper JHREAIZEY 158« geg ¢ m+| Fire dampar JH2FA| 150 seg «

[E 4] AS25 32T JI= Ha [E 5] 282E 7C JI=E Hat
2Z[t] 1-10| 5| 0 5 10|15 20| 25| 3 | 35| 40 { 45 | 50 | 55 | 60
oret[Bar] | 254 [ 263 | 272 | 282 [ 291 [ 300 | 309 | 318 | 328 | 337 | 346 | 355 | 364 | 374 | 383
[Z 6] A2} 2HAED| 2N

RAISE 7CE JIFE22 IGG Room 0l INERGEN GAS € AlHI¥g=st 20 & 71

Z 0| Hold Time 2 NFPA 0lAl RF6t 15 22 &N ZUFOH 0l dMAsEE

124%2 Test & =XIHA 3t 136% BEleE M2 12.4%° A8 LHCUCH
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oaf 1 minuteww

INERGEN Discharge Test [

-~ Location:1.6.6 Room
Test Date 2006-03-14
Test Engineer J H.

oG s | o i 42 | wsAE | HLASA

HN1219 Woodside FPSO ] LR 3 OtE} AS

HN1366 LPG FSO N LR =S4 OtE! FAUS

HN1497 Dalia FPSO T BV £ SHOLE} ARS

HN1424 White Rose FPSO T DNV =2 ot5} LIS

HN1650 Woodside FPSO T LR g goly AL
[T 8] HEAS N8 54

4. Door Fan Test 2} Full Scale Test Cost H| 1!

I BACHUM AHZTE S0ldl O3 HE) QAXNE HES HAGHL,
HdAsE L AASTH oHA AMEZFEDI HAJCHHE &EH MH JF 20 AREH=
Door Fan Test 2Ct= Full Scale Test £ Sl Asl&H|S HNEH HIIE s+8dt=

20| HHE XS X2 AIRE L

IGG Room Only [300 m?] Door Fan Test Full Scale Test

Material Cost
Test Al Held

18 59O
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5.INERGEN €Al 1De2iAtg

- INERGEN A-StHICl SHE0 2lst ALY ZHS {6t LEXEE HEF
(D7) M= 22 8591 AXIE Ventilation system 2 0I8EE sl
Ol mx Mg 2539 X290 zM o8 dMAZ(HHESH)IE 10
Ol UHRAXEE &R HEE(C= EE 3N HEEE B}

A=Q/ (P*0.723) 1/2
A= LHIER HIEF SHE
Q = flow of Inergen m*/s, lnergen & SEE2 BE Y 2&7H
fnergen &M E&2| 2.5%.
P=8E3379U &M A 2L (2 Pascals)

- Fire damper = fire detector JI SIXHE 2 KIGHAL OtXF close &&= &tC. Ol
INERGEN gas distribution pipe Ol HHXI= pressure switch & S0l INERGEN &
o &toldglt SAU fire damper = open &) 2F 120 X SO HEE 2 US
2 fire damper Jt Close &&= F&G logic 2 H&A&Ch. O0l= INERGEN gas &
ZIl 12x= OILHOIA g # U= Peak Pressure € HIGHI| |18t A0l

Wy 1O M o

|
a2
Ju
P

HE HIE0t lea O BR= Es7AUS I8 =2 290l £XIstC.
HESH LSEIEE S+ 2ea I 22 &R o122 22dH EX&HE=E 2=
S0 RIXIS fire damper 2+ open=>close=>open=>close H & F ot B3PS
bottom Ol &Xl&l= AR = fire damper = M2 XAl close & &5 8Lt

- HYBERA WOl 2E/2ARE INERGEN gas JF Ch2 §;1<a9
&= Common ventilation duct 2 EESIX L2 AAHE 24

- INERGEN release & solenoid valve &= 60 = time delay 20 S&6t=Xl FRG
control logic 2 & &S&HC}.

6. 2 &

- INERGEN AI&ES] 5= HHQIoH)| A8 LEHZAH HEXHQ AlZSE oM
ANg Z-EE0U=E Full scale test Jb JtE ZHEQ ALY IS ¢ = UL
tf, Full scale test = 2= FR0 HE S X &0 INERGEN BOTTLE +~&0l &
Mo M2 1.G.G Room(6 Cyl.)t 22 AR A0 20IAES ¥E U= O
et ZHOIAIE 280l e ss2Xds & = UL

- S0E ZRH Z2)HE 0(85t0 #EAAUL IS E2EE Jd

Alla ’é"éé&é

= = S|
gt Hils: ¥ sMAsTE ZHSD, Fire Damper & JHg
Pr E E480H Z2HO 2= Full Scale Test 8 6
A

- 150 BAR, 200 BAR, 300 BAR AIAEY = Woodside FPSO H&E& At 22 300 BAR

=1}
INERGEN AAEES M ZSHCHY JtE HI"*O' HATEEE L = AL
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® NFPA 2001 2000 “Standard for Clean Agent Fire Extinguishing System”

® [MO MSC/Circ.848 1998 “Revised guidelines for the approval of
equivalent fixed gas fire fighting systems”

® NFPA 12A 2B “Door Fan Test”
® AS 4214-1995 “Gaseous Fire Extinguishing System”

® ENFIELD FPSO Fire & Gas system Cause and Effect Diagrams Hull fire
zone 125 2005
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