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JIHKERE) OERICE LT, ZOMIERREZHRET 20D TH S,
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IHNETHEEAMEZESK (LLTF, SOLAS &£/)) IcBW ik, a7 FHR—1 Ko
[ 7 ATH K & L C CO2 VB DN ER S T &7,

— 7. Ny F I S—FRRE N S O KA ORI & 5 B0 K& S0 kA O HE
BOLRIORMNG, FIXKEIIT 21 K IEE O 2 @R OMENLRIEE THLH D
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DB, NK (X SOLAS 0 THE S D CO2 THAEE & DRIZMEIZ DV T ORERED
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2 C, HILREE, fGEyiEEEME, KL EEMZO ST 2 IV A7 TEARA
R~DBIE NI TH N ETEEZ 2N S, BT T v 7 I EE ORI, NKITMkHS - 5
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2 AT s O K S - SRTEEHL
1 KYE - JRFEHF I ORGT

AT Z AT 2I2H720 | FHARELETY R 78 A A M FET 5BOSEB &k &
T o720, EFE AT TER O K - SBREFEOFRIZOWTHAE LT,

AREI\CFRHE SN D HET —Z1X, 2016812 12t ClassNK=2 B v7 1 v 77—
B A DOURFEIC & 0 iE LR R ZERT S E 0 £ LT [V 27 GRS IR 5 %5
{KIETEE S BIfR  ARAAOWEEE S SO A B K O B O e B 12 B9~ 2 AR ZE(= o 7 iR
)] AU KO [V A7 FHIE RSB T 2385  EEE 10 BIfR  Anfino kK - 18
FEEHDIEABLE K OB E R OHEEIC BT 2Est] BMI2licES< b D Th %,

FEOSLMAF 211, #£2.1.2, F213DHEVFEL,

#2.1.1 BGOSR E SR

R 6 SR T

DOz 73T (Containership)
SARTFELT THS 1 Fairplay 8807 — 2 ~— A COMTER /3 (2 HEHL,

M - HIRAF HART : 1978 4E~2012 4F (35 4EM) . HEMNG : 5 £E

K& SKo5(MF 10.000 DWT &
T Dfth At hifin CREICAR L
H A D FRCAR L
RS 1978 4ELAREIZAFFET DT C oMM Gondfs « BEEAR)

# 2.1.2 IHS Fairplay 1T — % ~— X O EFEEH DX 5>

Collision (RS War Loss B i E

Contact Hfh Missing WA - T4
Foundered i Wrecked/Stranded FERE - EE
Fire/Explosion PSR =t Miscellaneous Eaaliil)
Hull/Machinery damage | #{f - BEPEHE £ Loading/Unloading b ok - 1RIE

#2.1.3 HEEEHOTESR

(a) *HEIARIA O FTEMInE
(b) MEEERER O MR 5
(c) MEFEERIERI DI HH

(d) MEEERREER] O Sl A AE
(e) MEBEREEER O FE L& 56 AT

: #1¢ Shipyears (7% %4

: F PO Casualty Number (Z5% 24

¢ 21 Lives loss Number [Zi% 24
: Z @ Casualty Frequency |Z7% %

. # O Lives loss Frequency (Z5% 24




#2.1.37, (@~() OFMIILITOMEY ThH D,

(a) TFIEMANEL (FEEOMNEO A O - [#4 - shipyears])
(b) VMEEERERTR OB AN (FEOTEREMFEOBIRAN O - [ + Number of Casualties])

(o) MR O CHER (FEOECEROHRADOKF « [A + Number of Fatalities])

(@) MR OHHREAEHE ((b)+(a) - [IFEFE])
(e) MBEERBERIOECERERE (@) - [IHEFD

S7)

TR L LT, £2.1.4 LUK 2.1.1 OFEREHT-,

#2.1.4  HIBNOBE OB EHRE R

Year 1978 - 2012
Size DWT
>=0 <1000000

Shipyears 79280

Casualty  Collision 742 ||Lives loss Collision 37

Number Contact 181 [Number Contact 0
Foundered 25 Foundered 128

| Fire/Explosion 198 I | Fire/Explosion 56

Hull/Machinery 7 Hull/Machinery 0
War Loss 13 War Loss 4
Missing 0 Missing 0
Wrecked/Stranded 358 Wrecked/Stranded 2
Miscellaneous T Miscellaneous 0
Loading/Unloading 9 Loading/Unloading 0

Casualty  Collision 9 36 E-03||Lives loss Collision 4 67 E-04

Frequency Contact 2 28 E-03||Frequency Contact 0.00.E+00
Foundered 315 E-04 Foundered 1.61.E-03
IFirefEprosion 250 E-03 Fire/Explosion 7.06 E-04
Hull/Machinery 9.04 E-03 Hull/Machinery 0.00.E+00
War Loss 164 E-04 War Loss 505 E-05
Missing 0.00.E+00 Missing 0.00.E+00
Wrecked/Stranded 452 E-03 Wrecked/Stranded 252 E-05
Miscellaneous 8 83 E-05 Miscellaneous 0.00 E+00
Loading/Unloading 1.14 E-04 Loading/Unloading 0.00.E+00




X 2.1.1  HIFEN Ol O 5B E b 5

Casualty Frequency M Collision Lives loss Frequency W Collision
L.O0E+DD W Contact LO0E+00 W Contact
M Foundered W Foundered
1.00E-01 1.00E-01
1.00E-02 W Hull/Machinery 1.00E-02 W Hull/Machinery
WWar Loss
1.00E-03 e 1.00E-03
W Missing W Missing
1.00E-04 W Wrecked/Stranded 1.00€-04 W Wrecked/Stranded
. E Miscellaneous
1.00E-05 W Miscellaneous 1.00E-05
Year 1978 - 2012 Year 1978 - 2012 M Loading/Unloading

M Leading/Unloading

W EERERE DR O SRR BN I TR, AR - B B0 X 198 - & 72 v | 18722 742
PR IR - BEBIFRS 717 {4, JBRE - B 358 FRIZIRVN T, ShRds A= BEE () 3 i \ VI B =k
ThoT,

W EEREEE R O B A (I TR, KK - RIS L D EHIL 56 4L 720 ., Ik
128 44 ITIRWT, FEEEFRAEHE P EWVIBEFSL Ch o7,

24 BRI I1T 2 KK - 1EFEF DY 2o
F1ECHEE Loy 7 FERIIC R B KK - R ER ST, ARFHCEE T 55
Ik 72 10 T, BBEES . 2 TCoM EAREEA TS, LIEICBWTIE, KK - 1315
DIERERAG IR L, Bk CRAE Lo kK - IR E AR L,

HEORMZFK 2.2.1, £2.22080EE LT,



#22.1 HEHEHDOTEH

(@ REMMAOGEBAE PO Shipyeus (23

- (b)-1 A IS o BRIE R O FE A : 291 Casualty Number by place D ¥IZ5%%
+ Fire/Explosion

* Loading/Unloading

(b)-Z kﬁi f%?»%?}b’l@gﬁ E-t»E;'JFJ r%']ff)?%i{’fﬁ N : #F2tH @ Casualty Number by place M IZ5%Y
(Fire/Explosion [ZJE %) * FX Cargo Area

+ FX_Engine room

» FX_ Pump room

* FX_ Deck house

+ FX Deck space

* FX Others
+ FX_Unknown
(c)-1 K - BB PEH OB EE : FZH @ Lives loss Number by place D RIZF% Y

» Fire/Explosion (k5 + 1836)
» Loading/Unloading |Z7% 24

(0)-2 K - BFEFELOIELGATHI O CHE : #2tH @ Lives loss Number by place (Z7% %
(Fire/Explosion [ZfR %) MEEHE A IEMb)-2 ER T
(d) k¢ - BREIFEFEAMTOFEEGHNOLE . TP O Casuvalty Ratio by place [25% 2
(Fire/Explosion (2[R %) AR 7 1E ()2 EE L
(e) k{}i f%%& 513 EECD ?E I_ %@ICD 3% Hif»nn Fﬁ H'J 1?) H: i @ FZH D Lives loss Number by place [Z3% 2

B4 P REEMIX D)2 ERIC
(Fire/Explosion (2[R %)

#2.2.2 K5« 1B RO ELFTOX Sy

Cargo area T A

Engine room (mncluding boiler space) BM= (R4 =50
Pump/compressor room Ry Zilary7lyth—=E
Deck house (including accommodation) PFEZ (BEXED)
Deck space 2k

Others £ Dt

Unknown B

FEROFEEREEL LT, #2.23 KX 2.2.1 OfERA2E-,



#2.2.3  HBIN OFE O FLE RS 5

Year 1978 -2012
Size DWT
>=0 <1000000

Shipyears 79280

Casualty _Fire/Fxplosion 198 Lives loss ire/Explosion 56

Number I FX_Cargo Area 52 JNumber I FX_Cargo Area 18

by place FX_Engine room 106 |[byplace FX_Engine room 24
FX_Pump room 0 FX_Pump room 0
FX_Deck house 9 FX_Deck house 1
FX_Deck space 0 FX_Deck space 0
FX_Others 16 FX_Others 8
FX_Unknown 15 FX_Unknown 5
Loading/Unloading 9 Loading/Unloading 0

Casualty _Fire/Explosion 1009%l1Lives loss _Eire/Explosion 100°%

Ratio I FX_Cargo Area 26% JRatio FX_Cargo Area 32%

by place FX_Engine room 54%| by place FX_Engine room 43%
FX_Pump room 0% FX_Pump room 0%
FX_Deck house 5% FX_Deck house 2%
FX_Deck space 0% FX_Deck space 0%
FX_Others 8% FX_Others 14%
FX_Unknown 8% FX_Unknown 9%
Loading/Unloading 100% Loading/Unloading #DIV/ol

[2.2.1 HIRIN DK « JRIE FM O FE AL OB H L D3 AL BT O bk
(e« TR, A ETER)

Casuaity Ratio by occurred place ] Lives loss Casualty Ratio by occurred place B
100% W FX_Unknown 100% EFX_Unknown
- - s = B
BO% FX_Deck space B0% FX_Deck space
70% | N EFX_Deck house 0% | N HFX_Deck house
60% | 1 WFY_Pump room 0% | 1 W FX_Pump room
50% S0%
M FX_Engine room M F¥_Engine room

40% i N A0% i N
30% | 4 W FX_Cargo Area 30% W FX_Cargo Area
20% 20%
10% 10%

0% 0%

Year 1978 - 2012 Year 1978 - 2012

22T FIEWC I T DI AT S - BRI O AR TIR, KBRS
198 D 5 B S THA L7 KK« 1B 1T 52 MR(RIED 26%) & 72V | 106 D KK -
1BREN D > T HEBIR (R D 54%)ITR W TRWEIS L 72 o7z,

F iz, FAGATHIKK - B ER ORI CHERIIB VT, MEIC X D2 CHEHD 56
D HL, BRI CRAE LTSS - IBRICE D L DIX 18 A (BIKD 32%) L 72 0 | 24 4D
FECERDIRIR & 725 T-BERE R K K (RARD 43%)IZIRWTRIVEER & 72 o7z,



wIZ,

U A7 %ET 2BROE LS LT, IMO I8V TV —/UHERDBRICS S i1 D 7
A K< 4 >”The Revised Guidelines for Formal Safety Assessment (FSA) for use in the
IMO rule-making process (MSC-MEPC.2/Circ.12)” %# W+ 5, WA N7 A4
Appendix4 & " Appndixb 1%, FEAEHE, HEE, VA7~ U 7 AKMENY 27 OFF

REHZ2 FNEFhF# 2.2.4, % 2.2.5, % 2.2.6, £ 2.2.7DHEV L TW5D,

#2.2.4 BAHE

Frequency index
FI | FREQUENCY DEFINITION F (per ship
year)
7 Frequent Likely to occur once per month on one ship 10
5 Reasonably Likely to occur once per year in a fleet of 10 ships, 0.1
probable i.e. likely to occur a few times during the ship's life
3 Remote Likely to occur once per year in a fleet of 1,000 ships, 103
i.e. likely to occur in the total life of several similar
ships
1 Extremely remote | Likely to occur once in the lifetime (20 years) of 10°
a world fleet of 5,000 ships
* 225 PEE
Severity index
Sl SEVERITY EFFECTS ON HUMAN EFFECTS ON SHIP S
SAFETY (Equivalent
fatalities)
1 Minor Single or minor injuries Local equipment 0.01
damage
2 | Significant Multiple or severe injuries Non-severe ship 0.1
damage
3 Severe Single fatality or multiple Severe damage 1
severe injuries
4 Catastrophic | Multiple fatalities Total loss 10
#226 VA~ RU IR
Risk Index (RI)
SEVERITY (SI)
1 2 3 4
Fl FREQUENCY Minor Significant Severe Catastrophic
7 Frequent 8 9 10 1
6 7 8 9 10
5 Reasonably probable 6 7 8 9
4 5 6 7 8
3 Remote 4 5 6 7
2 3 4 5 [
1 Extremely remote 2 3 4 5




#2.2.7 ANV A7 OFFE#HHSE ALARP fHiR)

Decision Parameter Acceptance Critena
Lower bound for |Upper bound for
ALARP region ALARP region
Negligible (broadly | Maximum  tolerable
acceptable) fatality nisk | fatality risk per year
per year
Individual Rask  to crew member | 107 107 |
to passenger 10° 107
to third parties, | 107 107
member of public
ashore
target vall‘le.s for | 107 Above values to be
new ships ) reduced by ome order
of magnitude
Societal Risk to groups of | To be denved by using econonuc parameters as
above persons per MSC 72/16

o T FIERAR O KK - B O TR A E )X 2.56X108 TH Y . FOEWIXIL TR
ETDEIRIT 260 TH -T2 2 b 2 v T T EMRI O &YX D kSR AL 1T 6.5%104
(per ship year) & 72> 7=,

#2.28 a7 T EMKIRO K - BREFEAEREIT LD Y X7 #iH

Risk Index (RI)

SEVERITY (SI)
FREQUENCY 1 2 3 4
Fl .
(per ship year)
Minor Significant Severe Catastrophic

) oo [ N
6 78 o 10
5 Reasonably probable(0.1) 6 _
4 5

3 Remote (1073) 4

2 MEFREHE (6.5%x104) 3

1 Extremely remote(10) 2

a2 T FEW O R KB A B Z 20 A~35 AT 556, a7 FEWRIBIZEIT 5K
S BBREDY 27 1L, £ 2.2.8 DIEHES As Low As Reasonably Practicable(UL . ALARP)
FEILL FICIE > TV D 2 & AR ST,



H3E ATy 7 EERTEIE K E O

551 [ E A Va T O E R BBER 7= PCTC 1 —A— /L R[ji))
1. BEERTOTE kK E OB

i E 2TV K 2 1T SOLAS §5/0 0 kS 2 ik fi D 7= O EEE = — R(FSS Code)# 6 &
[ E AR AAEE T W TR B X, BB IXIk, B T AR X, RRER SR
Kk L O m— Ay« m— L F 7 IO RE D72 OEERJAIH LR & L TRES L
TWD, S TIZEICEEAEO KIS T 2HAEETHY . PIHIEGHAFERE L
TOHKEEEMWCREBIZE D ANHKL, U —F— I A NaPriE LR T3 2
22 KB 2 K E LTSNS D TH D, ZOEELFHIIED &, HAXMNE
DI AV KT D @RI S U S 3, REBEM A B VS L TIHKT 5, ZOHAME
fgaRTaIE, FEEITD AR CUIIEAK) & AR o KR (G B ETEEAD TEH D kI
BUVETH D, O, KA ERZBEMET AMKOBIT O EF->TRBY, B
AR EEBEIREZF > TWD, H—, KEPRBELIEGA, RENHH LiEOHICE
DIEESND EJIOFITITRBET AN G ENDARENEN H D %, WRIEEFELE Z 770 8 0fE
a5, X, ORI TIEARTA 7T MREIZRYHEREEZ RN TR E LD fERE &5
Zy BREBLH T BEITES B | EROFE S &R XD 5 3 B OIREEZ ZR LTV 5,
EERJAE BT A A R 7 — AT U A N7 —H o ZFEB
T2, A A FT7 —HRUTEITHBE BB AR 7R 70 8O S 75 FEIC 5
ME, 7 b A P 7 —FRZEBHFERMB O — LA - m—b A 7 KU S
NTWD, Zhud, 2 A MOZRMBEZT Tidel, A A F=T7—FXOBIEGBN AT
L— 7 RV b OVAEIR DOMEFITPE S FEfEZE R THRIAT 5 DI LT, 7V Mo R 7
— 7D FE Vel LR B & T TR XIS 0 225 & il AL i As L TR 5 2 & 25
ko A YA FT = SRR TEZEOWRZ BT 2 2 LB TEL0T, HEHIERAR
D —)LF v« B —)LF 7 KIKD X O IZFFIZRENVEMICE L TWDH Z e ELHB &L LT
WD, 2B, T U MYA R 7 —HAOREIRITIL, FEass 2 R X B P A E L Tk
DCHEIN T Z U2 & 0 & 8 Tase 2 R X AMIGRE L CE I 28 U CIRE X E AN
WCIE KB E MR T2 50 T HEENFEL TS, B U T v 7 A LT 5 TaT
FHThb,

2. WA HEEEE LI

BRI, BN 10mm BEDY ¥R EROWMAVAOESETH D, LM
DML, AR 7R SRR VA A R (B RS S M SR Ve IR) & K CUIIEK) DR G
TETED L, A & ZEMEICEN - OREESD, SRR, BB O KRR
B AFEEL T T00~900 {5 DIa & AT D 2%, D EOK & KR CREDI & FIREH CIED &
NHkD, EEERT., REIESE VO TIRWZERIC S B BICRENRR L, BREED & 5 -
TIHAKT D2 ERHPRD, Ml ShicmgsRiaid, T ORiE U IR XK E A % il



T 5, BWIRE TR ZE S 2 LIC X VIRIEER MG 2 El LT, EEMEKEZERT
5. £i2. BEEMIT. SENDKDTE o TREM ORI ZHA L THAZIEE L., 7
BHREPE, BIZEAAEZHAL CRIC L 2BEAIET 2R OIFFCE 5, 612, &
TR, BAE B2 U<, KEGET S OB AR IET 5, EEREOMAk T 1A
Z[3.1.1 £[X38.1.2 1277,

3.1.1 HEhEAK O ERIEIC X D TEK
(70 b A 7 — SR

Fire Test using

High Exns ion Foam.
:

Fire Test using_
High Expansion Foam
.

Kashiwa Co. , Ltd

10



3.1.2 Ta—Erz oY kKKOEIERERIZ X DIEK
A YA R 7 — A F R
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3. [HE AT KIEE O

[ 7 AT T AR (3K CUTTEK) 2% 21K > 7 KIZIRE LTtk IED & 510 2 1R
% 2 DA P TEVER 2 Ty &3 D KIR, TR a2l DHKIERY > 7 KR ZK
WIRET 2 HIZEET DHKIER 7 KEHKEEZIRET 28087 4 —, RELE
HEIIC —EICRHSH A Y7 T L s 2 bu—A5, AEGEOROSEE R, RiEE
g £ CEDOREE, RIAGURAEL), B R O SRR R S i
Bea R VR K OVE e~ THERL S D,

4. iR O
4.1 WkAR 7 K)

BB T SRR IS T 2 AR v 7OV, BRI CHREBI =4 O &2 & XKk I C 3R 1 &
NIEIEFREAR L 7 ChHLENRBBMNT O, A7 id@ms, W HAREEREER L
BENVR Y 7AW 5, BEHERBOEM A EOLAITIE, MAKR 77 L
OFEALFEOD LN TN D,

4.2 HKHEH T

MR, LR THY, BRUENDDT-OICHAO X v 7 12T 20BN’ H D,
BE., XU 73 MRASR THEISENKRE LT a7 R RFva—7 4 7 & L LT
HbH, S TIEFRP ¥ o 7 4 A SN TWD, B, Z v 71T kik T ORH D45
ZRHIET 2% L, RO LDEHEOAEEIET 58I Ly vy — - NFxa—AL- Y
U—T7RBRREIND,

4.3 KRR 7 K OEZER
HAEERAEBOY 7 X —(TaR— g )55, MARAKIEALTRATS
TeOIZ, KRR T HIEfmL TN D, Elo, AR T T A AR T ARRIZI T INE
ZBIET 2 2R ERDHT Hiv, @EHHEDS IMPa 282 255 1E8 L, HAKE
H U7 S D,
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44 HFAXYTTharyba—ILFR

ZONNVTE, =X B2 =R OWEKCUTIEARNE S & =& 7 2 —RiEKIRIET % HIZE
JEIZPROERE & FF o 7o BENE D HBIHlEFR ¢, =& 7 ¥ — L AG b THKRIEE LA
HORAIRIE D OZBALICH LT, FIZ—EDRGICHET 2 b0 TH 5,

4.5 Flag(uFEELR)

REREGH T HAT L— 7 v, WWEERT 2%8WRy NN r—2 o 7 b
FEAEZRT, HEE L72RAKIZ L » THEHOZESEZWS L TRIET 24 A4 7O %A K=
T —HRGIAAR L X7 b &l U R XA O 425 & A TR G T AT T R
A =7 —FRFERER O _FEPFET D,

4.6 THKIKIRAERE
(A FTaR—va=v7 417 bR

YA RTaR—ra=r7 - Z4 07 MEROEBFEEE LTI 8.1.3 IZ7-7T &80,
T H—NERZHE AR CUTTEK) EHKIROTEEZRET HHICAFY 7 4 ANRET BN
THEY, ZOWA V7 4 ROV XALT 5 ZEEZ I —EIRD%, ¥4V T T L0
TERTONTNWD, XATYTTLNVTIEIEA YT T L0 ERHEDICHA[AY 7 4 A
O—WAM, FEHEE G A Y 7 4 2AO—RMAEN B IMD D& L 72> TEB Y | K
AOESPD, BAEKEP2), HKIRADEPI) & Liziha, WKKEOEEIZLY
P1>P3 1272 o 7= W, EEMDICHEKIENIIMb 0 HRHKENHFICE DY P3 IX ERL
P1=P3 L72%, ZOHIZ P1 OIENEENT,EN P8 OJENTHFIC PLICER L CREE 72D
REEFHIC—EIHROLDIZR D,
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(3813 YA FNFuR—ra=v7 21417 K

gkEr A HMFIATHYS-
| I".I | #)
) !\ - \! -
It U wamrya
A P
. Da

lﬂﬁ\{f A 7761807

VA FTaR—yva=r7 - V) —75K)

A RTaR—a=7 - V=7 FAOFEEFEHE L TIXK 314 1IR3 TEBD, =
B0 2 — NI HE KR CUTIEK) E MK O B ZRET D524V 7 4 ARFEIT BN T
B, ZOWAY 7 4 A0 EE XRLT D EELZFIC—EIRDRH, FATT T LNV T
ERTITHD, FATYTTLINNNTEEAYT7 T 20 EBHEDICHEKPIA Y 7 4 ZAD—K
i, FEMEDITHKEMA Y 7 4 2O —RMAFE AN D L 72> THY | WAKADE
F1(P1), IRAWEESP2), MABAREAPI)E LIZHA. HAKKREOLZHLY P1>P3
(272 o 72 WE, EEMDISHEAKEADMD Y A#BREONLFICEY P3IL EA L P1=P3 & 72
%o ZORRIZ P1 OFENZEEIZF B P OENTEIC PLITIEEL CRE L 2 VIRGH A
IO b DI D,

14



X314 YA RTaR—ag=r7 01 —7k=

EKAA742 J#ﬂ{Fjulﬁﬁﬁ—

—

- (P2)
Ak T &Y Ll T
I | ARt 74%
P I — 3
Pl

ARSI

| M S4495L07

(i) BB
il
AR 7

4.7 SEREHRAEH
I L R B O SRR S BB S, R ORI, P, 45 0 BRI,
HHORE, ENGRETS bOTHD,

DA 2 TR — b R [ E A Ak E

1. =7 FaR—/b R EERTE KCEEE OB 5

O T FEMBANO 2 T AR =L RIZRBWTRAE LIk RICk LT, BEfFEHAERE TH
% CO2 HAKEEEITTE K - BEKDOIMDBEENHH EEDLITEY , HEOMIEL Y FH
HIESE DN E TN Tz, CO2 HAIEE THANETH 2B M E LTIE, Ny TFh
N—JED OBRARIER Y D D DIREEH A DI 2N X DIRE DK TR b T,
—J. MANOZERZREEERTHD S Z L2k > THRBEEROMR 2 K45 = &
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TTE, THICE Y KKz ERHERD Z i D,

2. AT A=V FATEERTEEKIEE D > 2T SO

a T FAR—L R EERVAHE KERBE O S 2T AMZHOWT, SEOMETEZ T
AR Z LU FICERE T, M 3.2.1 (2= 7 R EERIBEREE 2N T 2 58 O RN 2R
o B—/L ROMREER/ZITAR—/L FNOBMKANCEEHE & 47 SRS Tl =
DX NOFEZT Y M A R 7 —HFXORaMERO T 526032, ¥7 O
WO D LIEROEDRHY . WTNDIIR T > THIREMTIY FFF e T
b b, BAGOMIZIK 3.2.2 1T7T, £, TNENORKROZ 7 MIFIEa 2T £+
LDWHEGDAA—T %K 3.23 LK 3.2.4 18T, WERHIX 7 b OJEEIZIRY T S %
TR ORI F > h &l L CTR—/L FNOBKII Th b 08, 1HAME % E8) L5512,
Flaarn b AR —/L RNICEERIES i &b, EEE Cbs S 2 E5a Vv TET
570 MA R=T —HATH L7720, FadmOIMIMNaICE b & LTHIaT 52
EDHR, A=V RNATE T2 2 &N TE D,

728, ARIOIE TIXFERIZRREETIT - TR WS, FEIEEHT DU IR Xl N 0 22
K[EWMALTRATIHA I A =7 —FRIC LD REEMET 52 LT, HBAEEE e
T AV RICREOIEREA T D AREEN B D, o, Hiassas T v b
A R=7—FREA VA FT—hFRDarvx—y g 0 Th—/b RICEE 707 k3
BEEHRETHIELTED, BABRDLITHOND L RAEXERATERL DD,
HIDERII A=V ROf FEICHRET 2 EORITRIET 20BN H D3, 20 X 5 75wk
b IR EEE T H D,

THAKFIR IR AHEE IR =R 7 IR E S, IR HEE THA L2 1aiEiR (/K 98% +1d
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CO2 {HKEEIE TaH KAEE T3 5 B AR
Reg. No. Subject FRs FSOs FRs
1 Application This chapter details the specifications for fixed gas fire-extinguishing | NA NA
systems as required by chapter II-2 of the Convention.
2.1.1.1 Fire- Where the quantity of the fire-extinguishing medium is required to protect | EC | sufficient quantity of
extinguishing more than one space, the quantity of medium available need not be more medium
medium than the largest quantity required for any one space so protected. The )
] ) ) appropriate
system shall be fitted with normally closed control valves arranged to direct ) .
] ) ) S discharge into
the agent into the appropriate space. Adjacent spaces with independent
o o protected space
ventilation systems not separated by at least A-O class divisions should be
considered as the same space.
2.1.1.3 Means shall be provided for the crew to safely check the quantity of the | SR | readiness of quantity
fire-extinguishing medium in the containers. It shall not be necessary to check of remained
move the containers completely from their fixing position for this purpose. medium
For carbon dioxide systems, hanging bars for a weighing device above each
bottle row, or other means shall be provided. For other types of
extinguishing media, suitable surface indicators may be used.
2.1.1.4 Containers for the storage of fire-extinguishing medium, piping and | SR | safe storage of
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CO2 {H K EEE TEVH K EE & 564 2 BN RE Y
Reg. No. Subject FRs FSOs FRs
associated pressure components shall be designed to pressure codes of medium (considering
practice to the satisfaction of the Administration having regard to their highest room temp.)
locations and maximum ambient temperatures expected in service.
2.1.2.1 Installation The piping for the distribution of fire-extinguishing medium shall be | EC | uniform discharge
requirements arranged and discharge nozzles so positioned that a uniform distribution of
the medium is obtained. System flow calculations shall be performed using a
calculation technique acceptable to the Administration.
2.1.2.2 Except as otherwise permitted by the Administration, pressure containers SR | storage position of
required for the storage of fire-extinguishing medium, other than steam, medium (outside
shall be located outside the protected spaces in accordance with regulation protected space,
11-2/10.4.3 of the Convention. behind forward
collision bulkhead,
entrance from
preferably open deck,
fire protection as fire
control station)
2.1.2.3. Spare parts for the system shall be stored on board and be to the satisfaction | SR | spare parts for

of the Administration.

onboard maintenance
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Reg. No. Subject FRs FSOs FRs
2.1.2.4 In piping sections where valve arrangements introduce sections of closed | SR | avoidance of
piping, such sections shall be fitted with a pressure relief valve and the overpressure in pipe
outlet of the valve shall be led to open deck. and safe relief
SRP | avoidance of
overpressure in pipe
and safe relief
2.1.2.5 All discharge piping, fittings and nozzles in the protected spaces shall be | SR | 925 °C fire-resistance
constructed of materials having a melting temperature which exceeds 925 of components in
°C. The piping and associated equipment shall be adequately supported. protected space
robustness of piping
and accessories with
adequate support
2.1.2.6 A fitting shall be installed in the discharge piping to permit the air testing | SR | readiness of
as required by paragraph 2.2.3.1. maintenance test
2.1.3.1 System control | The necessary pipes for conveying fire-extinguishing medium into the | ES [ avoidance of

requirements

protected spaces shall be provided with control valves so marked as to

indicate clearly the spaces to which the pipes are led. Suitable provisions

inadvertent

discharge
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Reg. No.

Subject

FRs

2.1.3.2

shall be made to prevent inadvertent release of the medium into the space.
Where a cargo space fitted with a gas fire-extinguishing system is used as a
passenger space, the gas connection shall be blanked during such use. The
pipes may pass through accommodations providing that they are of
substantial thickness and that their tightness is verified with a pressure
test, after their installation, at a pressure head not less than 5 N/mm2. In
addition, pipes passing through accommodation areas shall be joined only by
welding and shall not be fitted with drains or other openings within such

spaces. The pipes shall not pass through refrigerated spaces.

Means shall be provided for automatically giving audible and wvisual
warning of the release of fire-extinguishing medium into any ro-ro spaces
and other spaces in which personnel normally work or to which they have
access. The audible alarms shall be located so as to be audible throughout
the protected space with all machinery operating, and the alarms should be

distinguished from other audible alarms by adjustment of sound pressure or

26
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Reg. No.

Subject

FRs

2.1.3.3

sound patterns. The pre-discharge alarm shall be automatically activated
(e.g., by opening of the release cabinet door). The alarm shall operate for the
length of time needed to evacuate the space, but in no case less than 20 s
before the medium is released. Conventional cargo spaces and small spaces
(such as compressor rooms, paint lockers, etc.) with only a local release need

not be provided with such an alarm.

The means of control of any fixed gas fire-extinguishing system shall be
readily accessible, simple to operate and shall be grouped together in as few
locations as possible at positions not likely to be cut off by a fire in a
protected space. At each location there shall be clear instructions relating to

the operation of the system having regard to the safety of personnel.

27
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Reg. No. Subject FRs FSOs FRs
position from fire in
protected space,
united arrangement,
operation manual at
each control position)

2.1.3.4 Automatic release of fire-extinguishing medium shall not be permitted, | SRP | Prohibition of

except as permitted by the Administration. automatic release
2.2.1.1 Quantity of fire | For cargo spaces, the quantity of carbon dioxide available shall, unless | EC | sufficient quantity of
extinguishing otherwise provided, be sufficient to give a minimum volume of free gas equal medium
medium to 30% of the gross volume of the largest cargo space to be protected in the
ship.
2.2.1.4 The percentages specified in paragraph 2.2.1.3 above may be reduced to 35% | EC | sufficient quantity of
and 30%, respectively, for cargo ships of less than 2,000 gross tonnage where medium
two or more machinery spaces, which are not entirely separate, are
considered as forming one space.
2.2.1.5 For the purpose of this paragraph the volume of free carbon dioxide shall be | EC | sufficient quantity of

calculated at 0.56 m3/kg.

medium
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Reg. No. Subject FRs FSOs FRs
2.2.1.7 For container and general cargo spaces (primarily intended to carry a | EC | discharging speed of
variety of cargoes separately secured or packed) the fixed piping system less than 10 minutes
shall be such that at least two thirds of the gas can be discharged into the L i
o ) ) ) o stepwise-discharging
space within 10 min. For solid bulk cargo spaces the fixed piping system —_—
unction
shall be such that at least two thirds of the gas can be discharged into the
space within 20 min. The system controls shall be arranged to allow one
third, two thirds or the entire quantity of gas to be discharged based on the
loading condition of the hold.
2.2.2 Controls Carbon dioxide systems for the protection of ro-ro spaces, container holds

equipped with integral reefer containers, spaces accessible by doors or
hatches, and other spaces in which personnel normally work or to which

they have access shall comply with the following requirements:

1. two separate controls shall be provided for releasing carbon dioxide
into a protected space and to ensure the activation of the alarm. One control
shall be used for opening the valve of the piping which conveys the gas into
the protected space and a second control shall be used to discharge the gas

from its storage containers. Positive means shall be provided so they can
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COq 1M K AL &
Reg. No. Subject FRs
only be operated in that order; and
2. the two controls shall be located inside a release box clearly
identified for the particular space. If the box containing the controls is to be
locked, a key to the box shall be in a break-glass-type enclosure
conspicuously located adjacent to the box.
2.2.3 Testing of the When the system has been installed, pressure-tested and inspected, the
installation following shall be carried out:

1. a test of the free air flow in all pipes and nozzles; and

2. a functional test of the alarm equipment.

FSOs FRs

SR | necessity of operation

test for installation
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