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A Study on Standardization Development of

Fire-fighting response for crew safety on ship

Sim, Hyo-sang

Department of Coast Guard Studies

Graduate School of Korea Maritime and Ocean University

Abstract

The verification of the fire-fighting drills and the standardized response
procedures (scenarios) are necessary because the magnitude of the damage
may vary greatly depending on the initial fire-fighting action, level of crew
fire-fighting drill and captain’s appropriate situation judgment when a fire

occurs on ship isolated at sea.

Through analysis of the status of fire accidents at sea, investigation for
ship’s Engine room that has the highest fire accident occurrence rate at sea,

analysis about disaster characteristics and reason of fire is performed.

The identification of current status whether the fire-fighting drills have been
conducted at a satisfactory level on ship and the examination of the
fire-fighting scenarios deployed and used by fleet of shipping companies are

performed to analyze the limitation.

And we analyzed current fire-fighting response status of crew on ship

through the crew’s awareness survey on the fire response system in operation



on each ships.

By derivation of the time required for gathering crew members to muster
station and fire scene and the time for wearing fire-fighter’s outfit through
experiment using a training ship and analysis of actual ship’s drawings, the
level of fire spread when fire-fighters arrived on fire scene is deduced. And
we judge extinguishment availability by crew in the Engine room by the
calculation of fire-fighter’s travel time depending on the place; on flat
ground, stairs and hydraulic pressure acts on fire hose within the fire scene,

and through the estimate allowable time for fire-fighting by crew.

To compare with the time fire-fighters can. arrive at fire scene and fire
spread level over time, we develop standard fire-fighting response scenarios
and propose situational minimum required time to provide a basis to stop
extinguishing by crew and decide the time to operate fixed extinguishing

equipment at the discretion of the captain.

Chapter 1 for general information, In chapter 2, the need for this study is
described through the analysis of the present situation of fire accidents on
ship in Korea and disaster characteristics, causes, specificities and previous

studies related to fire on ship.

In chapter 3, the present situation and limitations of fire-fighting drill
scenarios of each vessels are investigated. Through the questionnaire survey,
the crew’s awareness of fire-fighting drills was reviewed and the problems of

current training and scenarios are analyzed.

In chapter 4, the time required for the fire-fighters to perform the
fire-fighting work was calculated through the movement speed experiment of

the crew using the training ship and the analysis of each vessels’ drawings.
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Table 2 Emergency Drill Scenario of Shipping Company
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Table 3 Emergency Drill Scenario of Shipping Company ‘B’
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Table 4 Emergency Drill Scenario of Shipping Company ‘C’
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Table 5 Category of deficiencies type for 3 years

st 2= 2009 | 2010 | 2011 | Total | Rate
A3} obA ZA] 47 45 32 124 | 20.5
T4 A 37 16 16 69 11.4
ISM & 24 25 18 67 11.1
244, x s 4H 21 13 8 42 6.9
PIPN E=ay| 8 17 19 44 7.3
=T 9 Bx 77 16 14 15 45 7.4
SNALQ AAHR| 17 3 22 44 7.3
S AFQI Y OF A ¥ oF 8 12 5 25 4.1
Al 15 4 7 26 4.3
AN ApA 9 oAl 16 6 1 23 3.8
gofl QotA 13 6 8 27 4.5
71Et 33 15 24 72 11.4
Bl 265 | 176 | 175 | 606 | 100%
(Source : Yun, 2012)
$tH, PSC= Tokyo MOU 187)=, Paris MOU 277§=, Indian Ocean

o T

MOU 167f=<& ooz 20129 4&7] <44 (Concentrated Inspection
Campaign, ©|% CIO)& A&ttt Fig. 5= 20161 =2 duke] PSC
AR sods AH AS £/ Aotk Kim, 2016) °o]& Fa &

A=o] CICE T3 A3 Ax"He Oidt HFHHS T oF
2016\30l = =2 A9ke] PSC HA STUAd A At & &3 A9
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: HE =
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(Source : & 945 2016)
Fig. 5 Category of detainable deficiency on 2016

Fig. 6& =7 Advto] opd USCGE 2016 %= Sthddr A& A
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ol 2009d%-E 2011d7tA 8] FEE SIFAEA A SAe Wsw

Ao wol 4sh Aol BAR PSC A Aol AAHOZ N Be
Ae & & gk

(Source : 3 k45 2016)
Fig. 6 Category of deficiency type by USCG on 2016
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Table 7 Top priority action for fire-fighting

H= HAE

ddsel B B Fx 7 8.0
Z2713A4 Kt 47 53.4
BEA 51 9 10.2
HAAR &9 25 28.4
3t 88 100.0
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Table 8 Comparison of extinguishing efficiency of seafarer and sprinkler

B T HAE
~zHEYrt A9 A 52 59.1
BA R A 43 2 27 30.7
£ o 2k 9 10.2

A 88 100.0

Table 9 Mandatory installation of sprinkler device

TB Hs HAE
~xZy gy AR o3 58 65.9
g3 A EEL 25 28.4

nE 5 5.7

A 88 100.0

LA Aol sRds AF AH &3 FAPHTE oRFHoz At
A= = Anlel ofdt 43 Alo] H& AAHolH LA Zlow
A28k Itk

(3) 2 AATe} 3)hA)A) o) & A(Fire Control Station) 9x]¢] AAHA =A}

Table 10& @A) 2WATe] WA Fart AAFAN G S7
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e Felate) 61%7 2LRTe] WA Fart 23 FrERE YR
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dol EHsA AZtel @Wel Ay EAVE v SHEstd o,
2L 2AY AR FRAA A EUT 5 Y nRPes ¥EE
Azt of e SR AE= 59%0] P A aUE EAUF Qus
o)A-L 22% B33t
Table 10 Properness of the location of fire-fighter’ s outfit
T (AT vA L) = HAE
& e AV D5 54 61.4
Z A4 8l 33 375
A 87 98.9

Table 11 Proper location for fire-fighter’ s outfit

TE (LA AR HA Ao ) e, HAE
A IR 32 36.4

Bags HEAHA 92 59.1

B ) ) R 4 4.5

A 88 98.9

=

2 AR G2 Aol HAAE AR FH Fo| P 9o
MAHolop Frhe ojde] 714 BUTLGIW VA atE MATH
oA 36%0l ESAEEl Table 12= 7PE HAT Ao ae)
A e sFUSe] g5 Aol
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Table 12 Most appropriate location of F.C.S

T35 (FCS $1A) A= FAE
A4 T 32 36.4
Q)R 7tdhol| ME A X 52 59.1
a2 sle] A 4 45
A 88 100.0

A 23k Fdoly Al &3k A]] Ao 23] ARE Hel sle
T wA Aaeh A A M= R4l
Ay

THAEY AZE U Aolth. sHAEL sFdEdd o8l &3t
5 = Z7131A(38%) P A (56%) HZ7HA e
Azste 2o g2 =dRn 53 sk (6%) ool thdstAH(1%) LA
Sotthal A7 SHA = 7% Edstdth

5 B
Hoop

Table 13 Fire size to be suppressed by the crew

T Hl= HAE
Z7)8HA) 33 37.5
28317 49 55.7
FH3A 5 5.7
o] 3 5 A 1 11
A 88 100.0
Table 147 43} FHo] AA st Al &37F A=A W 35

Adpolty, 23t T AAY &do thsiM= oF 8% TF-dol &3
TS AAske Aol AAl A Aol &3 S Aoz A4san.
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Table 14 Effect of fire-fighting drill in actual fire

TE (&3} Fde &3 W HHE
AA A A 23 A 68 78.2
AA A A 'R Y 19 21.8

A 87 100.0
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Fig. 7 Ease of movement and extinguishment with fire hose
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Fig. 8 Effective fire-fighting when in a fire-fighter” s outfit
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Fig. 11 Necessity of improvement of fire-fighter’ s outfit
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Table 15 Fire-fighting Emergency Muster list

A3 R A vl # (FIRE-FIGHTING)
Rﬁﬁl‘( AmAAN A9 BRIDGE, OVERALL CONTROL
23t NS 9g 4gs, Eaam,  dAgns

2 | 5 BRIDGE WATCH & RECORD KEEPING, TRANSCEIVER, ASSISTANCE TO CAPT.
s BRIDGE
A A HA@ 3 9 xE BRIGE WATCH &  STEERING
OMA | 3
A} / A4 FAAF, ¢4 &3 (REMARK 6 =)\

COMMUNICATION, PASSENGER CALL (REFER TO REMARK 6)
g | ® G4 %A

GE | o | 7w | 7184 240, =aA ENGINE ROOM CONTROL, TRANSCEIVER
214 | v B 7] 2, (HAHASH IS, ERAY

G B OPERATION OF EMERGENCY G/E, OPERATIONOF(EM'CY)FIREPUMP, TRANCEIVER
i pRTy | B A AA 53
rdd BRIDGE, MADE UNDER MASTER’S INSTRUCTION
184} ) ) A 23} 29 A 3F, ERNAH, I 43 AX
o @445 | ON-SCENE CONTROL, TRANSCEIVER, ~OPERATION OF FIXED FIRE EXTINGUISHER
I AR T8 ey A9, EdAm

1E ONTRQL | SUPPORT OF FIRE FIGHTING, TRANSCEIVER
R RFFCRT | @4 A9 A% 8 E5ag

3E | @ CUT-OFF THE SCENE ELECTRIC POWER & VENTILATION
T | 5 3 As] 1A | 28 52 2]

BN 45 | FOREMAN OF NO.I FIRE FIGHTING / PREPARATION OF FIRE HOSE
2B |/ T | 28 A9 [ WelE e (e
OMB | O FIRE FIGHTING / PUT ON FIREMAN'S OUTFIT (IF. NECESSARY)

#ABC | N NO.1 23 A4 [ 23 32 FH FIRE FIGHTING / PREPARATION OF FIRE

QMC HFIRE HOSE
2B NG ™ 5 291 | %3} 52 =] FIRE FIGHTING / PREPARATION OF FIRE
SIRB | T HOSE
=13 | 23} A9 00 | 23k B2 @)

NIAR | 43 | FOREMAN OF NO.2 FIRE FIGHTING / PREPARATION OF FIRE HOSE
T 20| ash Ael wsiE A8 @A)
WhRA FIRE FIGHTING / PUT ON FIREMAN'S OUTEIT (F NECESSARY)
[ o | S
o I P FIRE FIGHTING / PREPARATION OF FIRE

SIRA . FIRE HOSE
FIEET) AGHIN [ 238 &4 | &3k 52 =0 FIRE FIGHTING / PREPARATION OF FIRE
WPRB | N HOSE
3gAL | E Szt TRV | FFAA, ERAH

30 #% | LEADER OF RESCUE PARTY / FIRST-AID KITS, TRANSCEIVER
) I = -

s soup | TR mE B2 FIRST-AID TREATMENT / BLANKET, STRETCHER
6561401'(? PARTY | F24<¢ | 2%, =3 FIRST-AID TREATMENT / BLANKET, STRETCHER
[ REMARKS
1. B9 574 ol9]9] 7]} Q1Y SAIA] Fofuke updulx] 9ix|ol|lx] AAke] )35 W=t}

THE PERSON EXCEPT CREW SHALL BE UNDER MASTER'S COMMAND AT MUSTER STATION ENDOWED AT THE TIVE OF ON-BOARD
2 WA Tok SRR F TR QI8 SR 5 Rl 497 RS A9ols A oAk ohe Tt 2

ADUAL YIA2FAL2IADIFAN A 2912 FaA] AAo] Y5 Fofgith)

IF ANY KEY PERSONNAL. ARE INURELYUNAVAILARLE TO TAKE THER POST IN THE EVENT OF AN EVERGENCY THE FOLLOWING ALTERNATIVE
(REW SHALL. ASSLME THAT FCHTION : CAPTSCOCIOS2/02/0-5YO(THE OTHER CREWS CAN BE ASIGNED BY CAPT IF IT'S NEEESARY)

3. 247] 71 AR FHRe= Bkl s A Al SA] A 3 ke Folg AS)E ARE s dFeE &5
SR} 271710l dstedof shr 27)ZIeF gl Al Al URE B

IN SPITE OF ABOVE PERSONAL DUTY, ALL FRE FIGHTING CREW SHALL GO TO THE SCERE WITH PORTAHLE FRE EXTINGUSHER AS SCON
AS FIRE EREAKS OUT, AND DEAL WITH THE FIRE, THEN QCME BACK TO ABOVE PERSONAL DUTY WHEN THE FRE FIGHTING S FALED.

4. 3732 &8} AR WA AAke] ol of3)] 2HgE|ojof sk, 144 CO2 48} AR= s Foll REEA] QI9IF7 o) o] Foiz{of
sk

FIXED FIRE FIGHTING EXTINGUSHER MUST BE OPERATION BY MASTER'S ORDER, AND FIXED CO2 FIRE EXTINGUSHER MUST
BE OPERATED AFTER CALL THE ROLL.

5. 28} 4] B AYAR= 184k GO IS RESPONSBLE FOR MAINTENANCE OF FIRE APPLIANCES,

6. FEAP} Pl A o] I AFE s, AudRAE GVDSS A -85 Egtsie] AS Bajsiofof itk

IF MO DOESN'T BOARD, CAPT. SHALL TAKE HIS DUTY AND THE OFFICER IN CHARGE OF WATCH ON BRIDGE SHALL ASSIST
HIM INCLUDING OPERATION OF GMDSS EQUIPVENT.
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Fig. 13 Route_2 (from Muster STN to Muster STN via F.L)
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Table 16 Measured movement time
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Fig. 15 Moving route with fire-fighter’ s outfit
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Table 20 Moving time with fire-fighter’ s outfit at stairs

& A 25 A AT Wz Al A
1= 31% 28% 59%
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3% 24% 20% 44%
4% 35% 28% 63%
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Table 22 Moving time with fire-fighter’ s outfit at stairs
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Fig. 16 Fire hose handling test with water pressure on hose
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Fig. 19 Fire Locker storage area of Vessel ‘C’ (CNTR)
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Table 23 Distance to Muster station from each area

T F.C.S - Muster Station FL - Muster Station
105,000DWT
Product Carrier 8.8 €] 43.01 €]
314,000DWT
Tanker 13571 1557 €]
321,000DWT
Tanker 26.67 & 57.0m] €]
105,000DWT
Tanker 9.691 € 17.47] ¥
35,000DWT
Bulk Carrier 21.6W1H 25.41) €
32,000DWT
Bulk Carrier 27.69H 20.81] €]
33,500DWT
Log/Bulk Carrier 34.6W H 41.8v] €
General Cargo
Carrier 5.271H 36.67 €]
General Cargo
Carrier 16.67 €] 29.41] €]
B 18.27 €] 31.97 ¢
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FgAke] o F A8z Fakel Ul Aute 2de

iR =
Bulkd& 27K % 180K, Container A2 Z+z} 4,000TEU, 4,600TEU,
5,300TEU, 6,500TEU, 8,600TEU, 10,000TEU, 13,100TEUG°]™ LNGAl&
135CBM %, VLCC+= 310,000DWTH ¢ Xutol| sl ZAFsHSit).

o

s AAIRE 115 9] Mdure] A& Table 2494 2t

St

Table 24 Specification of vessels analyzed

Sl AE Afol = AdM | FE=7(E) | ERER | AT
1 Bulk 27K 225.0 37,550 3 4
2 Bulk 180K 292.0 93,152 3 5
3 | Container | 4,000TEU 289.5 01,754 4 5
4 | Container | 4,600TEU 255.2 45,169 3 4
5 | Container | 5,300TEU 279.0 65,184 4 6
6 | Container | 6,500TEU 304.0 74,906 4 4
7 | Container | 8,600TEU 335.6 91,621 4 5
8 | Container | 10,000TEU 349.7 113,412 4 5
9 | Container | 13,100TEU 366.0 141,754 4 5
10 LNG 135,000CBM | 280.0 93,769 4 5
11 VLCC 310,000DWT | 333.0 160,492 3 3

B 300.8 88,069 3.64 4.64

4R A%, 27 Be Avle) A 114e BAaE Ay di
B S0080IE, $ES 80608 WA £ AW AY3Hd
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Table 25 Moving distance and time of each vessels

o @ A E) o] FAIZHZ)
A Al A Ad Wd | Ad &5 A

1 27.8 19.3 71.3 665.5 120.6 928.7

2 30.3 34.2 7.7 1179.3 213.8 1548.5

3 - 21.1 - 727.6 131.9 859.5

4 9.4 23.8 24.1 820.7 148.8 1017.7

5 10.2 27.2 26.2 937.9 170.0 1160.3

6 18.9 19.5 48.5 672.4 121.9 891.3

7 14.8 22.4 38.0 772.4 140.0 988.4

8 17.0 21.6 43.6 744.8 135.0 967.0

9 24.8 32.2 63.6 1110.4 201.3 1438.9

10 22.1 21.4 56.7 737.9 133.8 985.1

11 12.3 34.9 31.5 1203.5 218.1 1484.6
Bt 18.8 25.2 48.1 870.2 157.7 1115.5
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SUECEZHE vty HAE7kA] WA 188 HIE, AT 252 HH
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Table 27 Standard Fire-fighting Scenario_1
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Table 28 Standard Fire-fighting Scenario_2
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