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Abstract : This study aims to improve domestic fire-fighting regulations for naval surface ships by analyzing
and comparing international standards. Focusing on the NATO Naval Ship Code (ANEP-77), which presents
a goal-based framework for naval fire safety, the study conducts a comparative analysis with the fire safety
provisions of the International Convention for the Safety of Life at Sea (SOLAS) and relevant naval rules
issued by major classification societies, including Lloyd’s Register (LR), DNV, ABS, and the Korean
Register (KR). The analysis highlights inconsistencies, omissions, and redundancies in the current KR
regulations, which are primarily based on SOLAS and therefore insufficient for the operational characteristics
of naval vessels. Based on this comparative review, the study proposes concrete improvements to the KR
rules, including the introduction of classification standards by ship type, functional-based zoning criteria, and
verification methods. The findings are expected to contribute to the establishment of harmonized and
internationally compatible fire-fighting equipment regulations applicable to the design and construction of
Korean naval vessels, ultimately supporting export competitiveness and operational safety.
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Fig. 1 Research flow diagram
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Table 1 Examples of specific links between regulations

ol

Table 2 ANEP-77, Fire safety code content organization

Item SOLAS ANEP-77 Naval rules
(Convention) (Standard) (Rules)
Installation of |Fire extinguishing | Detailed design
fixed fire systems adapted | requirements for
extinguishing | to the specific fixed fire
Fire-fighting | systems is characteristics of | extinguishing
equipment | mandatory ship spaces are | systems by
requirerments | (1-2/Reg.10) | necessary classification
Pt 2 Ch VI soci
Reg9) (LR Vol 2 Pt 9
Ch 9)
Fire detection |Detection systems | Installation
and alarm should consider | standards for fire
. systems are | the operational detection
Fire mandatory continuity of the |systems by
detection | (11 o/Reg7)  |ship classification
system (Pt2 Ch VI society
Reg7) (DNV Pt 3 Ch §
Sec 9)
Essential Detection systems | Design standards
power must | should consider | for power supply
Power be muaintained |the operational and contingency
supply during a fire |continuity of the |against failures
maintenance | (-2/Reg.11) | ship (ABS Ch 7 Sec
Pt2Ch VI 3)
Reg.10)
Passenger Maintaining Ship-specific
. evacuation is |combat capability | damage control
Actions the primary  |is mandatory and response
during fire | fo0yy Pt2 Ch VI systems
oceurrence | (11.2/Reg20) | Reg.10) (LR Vol 2 Pt 9
Ch 9 Sec 3)
2) ANEP-773} A5 SAFaHFA 7o) 1
ANEP-778 2445 314 QS 9l B3, 7]
B 2, A5 TR e, A
HQ AA L AF AFE AFIHAL ok W
W, AT SAERTES ANEPTT) A% 87A
& F2A717) % FAAA A4 9 A4 A)E
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o] EAoltt,
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ANEP-77 A 6% 48lebd FA-E thA] 74 0
~ A 142 EREed, 24 48 P L, P2,
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H
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Pt 1 Pt 2 Pt3
Category (Performance (Solution) (Validity and
and Criteria) Analysis)
Application Methods for Comparative
of applying study and
Reg. 1 mandatory fire-fighting application
General fire-fighting | systens by targeting
requirements | Systens for ship type based on
each ship existing ship
type types
Fire source Minimization | Fire hazard
limitation of fire case analysis
R_eg, 3 and hazards for and
Fire preventive electrical and | assessment of
prevention measures fuel systems | preventive
effects
Efficient CO,, water Performance
operation of | mist, and validation and
Reg. 9 fire-fighting | foam system | research on
Flr_e . equipment emission optimal
extinction and systenss | regulations system
application
Fire-fighting | Fire control Feld studies
systems for special on
Reg. 13 tailored for zones such as | fire-fighting
Special special ammunition systems in
requiremments | purpose storage and special
ships and explosion-pro | environments
spaces of areas
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Table 3 Comparative analysis for general requirement regulation

Category ANEP-77 LR DNV ABS KR Improvement
Application | - Type A: Over FIRE, - Comprehensive | - Applied to all | - International Applied to
scope & 240 crew FIRE*, application of naval ships(Pt 4, | ship & cargo special and
ship types - Type B: FIRE % % ire prevention Ch 7, Sec 1.1) ships over 500 etailed ship
60-240 crew (Vol 3, Pt 2, | and extinguishing tons (Pt 8 Ch 1, | types (define
- Type C: Under | Ch 2, Sec 2, 1.2) | equipment in Sec 1 Type A/B/C;
60 crew (Pt 2, engine rooms of require more
3) naval surface detail)
ships (Pt 3, Ch
5, Sec 9, 1.1)
Fire system | - Allowed (Pt 1: -Allowed - IMO - IMO -IMO Submission of
evaluation & | 1.41..7) (Vol 3, Pt 2, | MSC/Circ.1002 MSC/Cire.1002 MSC/Circ.1002 assessment report
vibration -IMO Ch 2, Sec 1.1.3, | evaluation evaluation (Pt 4, | evaluation(Pt 8, and vibration
assessment MSC/Circ.1002 | Sec 3.2.1(d)) - (Pt 3, Chs, Ch 7, Sec 1) Ch 1, Sec 1. 3.1) | study; need to
evalulation Sec 9, 1.5) establish detailed
(Pt 3.13.16) procedures
Fire safety - Based on - Eight clear | - Fire safety - SOLAS-based - Adoption of Necessary to
policy ship's Concept fire safety objectives and detailed SOLAS present detailed
of Operation objectives functional objectives: objectives (fire and clear fire
(Pt 1.1.8) (Vol 3, Pt 2, | requirements (Pt 4, Ch 7, Sec | prevention, safety policies
Ch 2, Sec 4.2.1) | specified. 1.2) protection of life | classified by ship
- Explicit and property, fire e.
mention of layout suppression, and A clear
to prevent fire control) (Pt 8, addition of fire
when handling Ch 1, Sec safety policies
machinery spaces 1.I.1 - 1.1.3) based on the
and flammable Concept of
materials. Operations (CoO)
(Pt 3, Ch 5, Sec for naval vessels
9.1.5) is required.
Training & Training - Include - No specific No specific - No specific Training/evaluatio
personnel guidelines are operational personnel direct training personnel n rules needed
requi rovided in Part | concept, requirements requirements requirements
for reference. | personnel stated stated (assuming | stated
(Part 1, 1.3) | competency, and proficiency in
training equipment
requirements as operation).
part of the - 3 N
system operation Sec 1)
concept(Pt 3, Pt
Sec
3.1.1)
Standards - Fire Safetél - As a principle | - There are no - SOLAS apply |- (Pt 8 Ch 1, Fire safety
for repair & | Analysis (FSA) | of applyingag e | direct training Sec 1.3.2) analysis standards
retrofit is mandatory latest standards, | requirements, but to be considered
(Part 2, 1.4 and | special permits or | system
Part 3, 1.16) alternative design | proficiency is
compliance assumed
reports are (recommended to
required(Vol 3, Pt | refer to IMO
, Ch 2, Sec MSC.1/
4.1.3) Circ.1321 for
training)
(Pt 3, Ch 5, Sec
9 2.1.6)
el axds AAskL e Wb, KR 4 3.3 78 9(Ast EX|)
SOLAS 7]yt vt A4H S49 7|Zo s, 4%t AE 23, ANEP-77& M3 2 =4 7%
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Jat] Eoke AL ShelEch mebd Adds W SA9EE, A5 84, AW HHS FRH
AR AR 24, 29F RS W RS V)% 2 n8ste] 23419 5, £, A 9A 4
Aokl 2 olgq7 e B & A As A" AL ZE 2A g AFHoln FAHY JES
g 5o Ve 84e WEsde RN, sl AlAst ldth ®hE, KRS SOLASe] 7]uhet
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Table 4 Comparative analysis for ignition risk regulation

oI5t ZUITY A ot e

Category ANEP-77 LR DNV ABS KR Improverment
- Use fuel with flash | - Comply with - Follow - Similar to - Same as - Add explicit
point above 60T ANEP-77 (NSC) | SOLAS SOLAS SOLAS fuel use conditions
- For marine diesel, | and SOLAS regulations (Pt 4, Ch 7, Sec |(Pt8 Ch?2 for specific
Fuel Usage | spove 43C (Vol 3, Pt 2, Ch 1, 3) 101. 1~3) operation/environm
Restriction - Under special 2, Sec 5) ent (tank
conditions, allow arrangement, quick
43-60°C fuels shut-off, etc.)
- Immediate - At leakage, - Protection of |- Require leakage |- Same as - Review
detection and control | install shut-off in | high-pressure prevention and SOLAS mandatory
of fuel leaks fuel system pipes shut-off (Pt 8 Ch 2 implementation of
. - Pressure 0.18 - Prevent leakage |(Pt 3, Ch 5, - Minimize 102. 1.3.4) leak detection and
Fuel Drainage | Ny/h- equipment and block Sec 9, 25) leakage system system for alarm
and Leakage | _ [ngtall valves at (Vol 3, Pt 2, Ch design(Pt 4, Ch 7, automatic
Control accessible positions |2, Sec 5) Sec 2, 1.11) activation
- External tank shut
-off valve required
- Use approved - Approved piping |- Protect - Approved pipe |- Same as - Need to add
piping and valves required high-pressure required SOLAS detailed pipe
Pini q - Protect high - Protect high fuel piping and |- Minimize leakage | (Pt 8 Ch 2 protection and
Vllimg an pressure piping pressure pipes and | Leak prevention |and protect high 102.5) quick shut-off
Ra ve - Leak detection on |minimize risk required (Pt 3, |-pressure piping design criteria
equirements piping is mandatory |(Vol 3, Pt 2, Ch |Ch 5, Sec 9, (Pt 4, Ch 7, Sec concerning
(Pt 2, Ch 6, 37-8) |2, Sec 5) 1.4.5/2.54) 1, 13) accident scenarios
- Separate ignition |- Separate ignition |- (Pt 3, Ch 5, |- Require - Same as - Need to clarify
. sources and sources and Sec 9, 2.5.2) separation of SOLAS and strengthen
Separation of | sombustibles based | combustibles ignition sources (Pt 8 Ch 2 | minimum safety
Ignition _and on clear safety (Vol 3, Pt 2, Ch and fuel system 1023, 5) distance and
Combustibles | gigtance (Pt 2, Ch 6, |2, Sec 5, 13) (Pt 4, Ch 7, Sec barrier installation
3.12-13) 2, L.11) requirements
- Dedicated storage |- Dedicated - Follow - Follow SOLAS |- Same as - Consider
Dedicated for main hazardous | storage and SOLAS regulations SOLAS supplementing
Storage for liquids/gases, isolated | isolation required | regulations (Pt 8 Ch 2 detailed storage
Flammable from hazard zones |(Vol 3, Pt 2, Ch 102. 3 (1)) standards reflecting
Liquids and (Pt 2, Ch 6, 2, Sec 5, 13) ANEP-77 criteria
Gases 3.14-16)
A Eel = Ao BARAT wey @ BAH S8 AEAA, JEE s 78 A
Al 712 S gEstar Aol 2% A, dejhla 9 Aga askde] V), dEed
shel 3N A" 52 98, Y 53 7l o &9 aAR SolAY EYA7E ERlE A o
AAA n=st7p agtgoh A7 asbgaer B o ek S 7S =4 e S g
gh B34 ZI= Table 5 3 Table 63 2t Hatar #%@ Ao Fasle= desed oA
AAS skl AAdll, 24 Hs 2Ah, 3E &
3.4 8 13(EE2TAR) Tr7lt, Al 71Ead 9 @87l HiE AE
AE ZA3, ANEP-77 ¥ F& AF FACR, Id =3yt f5ET 47 5E AR G
DNV, ABS)& $4ke & 884 Agst 4 Aol tidt vla-245 Table 7o) Web et
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Table 5 Comparative analysis for fire-extinguish regulation I

Category ANEP-77 LR DNV ABS KR Improvement
. . - Utilization of |- Use SOLAS - Install at least | - Minimum - Same as | Need to add
Fire-fighting | § AS, . standards as the two fire pumps in | pressure SOLAS clear
regulation classification baseline, with each damage requirements when gPt 8 Ch 8 | requirements
%2319}’ d society rules, additional requirements | control zone two pumps operate | 101.3) by
S1gn an ¢ and alternative | applied by naval gPt 3. Ch 35, Sec | simultaneously, compartment
capacity o rules authorities . 4.1/53.4) separately specified size
mam - - ?Pt 2, ch 6, ol 3, Pt 2, Ch 2, for lar%:hslnps
Sﬁ?{i‘ggh““g 9.1) ec 4, 1.3) SP%)4, 7, Sec 3.
- Maintain - Follow SOLAS - Remote - For unmanned - Same as | Enhance
instant pump ol 3, Pt 2, Ch 2, operation from engine_ rooms, SOLAS reliability for
start_or ec 7 the MCC maintain ﬁPt 8 Ch 8 | auto/standby
. continuous gPt 3, Ch 5, Sec | remote-operated 01.2) drive systems
Rapid water | pressurized 5.2.4) pumps or and
supply device cond21t101}11. 6 contmuou.? emergency
, ch 6, ressurization response
?Pt)él, Ch 7, Sec 3 PO
- Set pipe - Ensure sufficient - Set the pipe - Ensure sufficient |- Same as | Minimum
diameter to diameter accordin diameter to meet | pipe diameter to SOLAS diameter
. meet maximum to IMO and SOL. the maximum meet maximum ﬁPt 8 Ch 8 | standards
Diameter of | water supply standards system demand required water flow | 101.3) need to be
mam when two - (Mol 3, Pt 2, Ch 2, g 3, Ch 5, Sec s 4, Ch 7, Sec 3 established
fire-fighting p'LIIITHS operate | Sec 7) 5.34) 7) according to
piping E)i’t 2tanﬁ016151y ship size.
, Ch 0,
4.3)
- Armange fire | - Mandatory to install |- When a damage | - Install fire - Same as | Reflect
h%/dmnts so that | at least two fire control zone is hydrants at . SOLAS watertightness
af least two can | hydrants in eve s%ace closed, two fire locations accessible gPt 8 Ch 8 | requirements
. supply water to aocordm%[to SOLA hydrants must by at least two 01.5) when
lQuantlty atlld all spaces ol 3, Pt 2, Ch 2, supply water hydrants in each controlled
t%%at}lg/r:hgnts Si’t 2tanﬁogsly ec 7 su{l}tlﬂtaneoufily S| acz Ch 7. Sec 3 (zignes a(rje
, ch 6, with ensure X , Sec maged.
8.4.5) accessibility 3 9) .
Pt5 %,S)Ch S, Sec
- For Type A | - Meet SOLAS - Follow SOLAS | - Ships over 6,000 |- Same as | Clarify
and F.shlps: Mllmgmlm 0.48h Némnf) regulations tons, must maintain 0L %h q detailed
maintain ol 3, R \ minimum pressur ressure
minimum ec 7) of 0.40 N/mn?; 501.6) lé)ta.ndar,ds
R}essure of 0.40 below that, 0.27 according to
Pressure /mn; for N/mm? ship type.
requirements | Type C ships: SPt 4, Ch 7, Sec 3
for fire maintain )
hydrants minimum
eressure of 0.27
e
., ch 0,
.4.6)
- For Type A | - Af)%ly SOLAS - Two fire pumps | - Minimum of 2 - Same as | Differentiate
and B ships; g\/o , Pt 2, Ch 2, must be installed | independent ﬂpur.nps OLAS detailed pump
minimum of 3 ec 7) for each damage | required, reflecting ﬂPt 8 Ch 8 qtlﬁlntlty
independent control zone ship size and 02.2) standards
Minimum umps;_for gPt 3, Ch 5, Sec olgteratlonal concept based on ship
number of ype ¢ ships; 5.2.1) 4, Ch 7, Sec 3 size and
fire pumps minimum of 2 5. mission.
independent

3, 2 71EE A4 F49) SOLAS Ao 7wt oE Wiebom Awd wele] Hane ol
Sl Qlof 4AME 4o RYW AW B, F= Lol JEsidnh

4 B4, &8 B4 F8s weix et 1) ANEP-770] BRATY AAZ @ 4
BA7AE Btk W, ANEPT7 W o o AF  § A4 QA 12 =9 Bast At
o g% AT, GALA A4, GFE A8 o AuWEd. o2 Ba 2 s)ee] 1z
73 B8, £470d A% 5 B9 woh 45 Jwe AT 4 de Ao=w g

T ARA A5)E AAS whhsin ok A 2) AT 39U Lfd w45 48
o= vepgr AAE 728 Bart At Aow A=

S
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Table 6 Comparative analysis for fire-extinguish regulation II

Category ANEP-77 LR DNV ABS KR Improvement Needs
- Place approy - Follow - Clan quantity b - Follow SOLAS | - Same as Strengthen
andpn SOLAS o by i

Quantity quantities regulations SOLAS regulations to
specﬁcanao?% of extmgulshing regulations (Pt3 2?1 %9, 6) ggﬂéi, Ch 7, Sec gPt 8Ch38 distinguish quantity
of portable %eents acoordmg to ol 3, Pt 2 Z {.51.13)/3.5, Sec 02) and type

fire .

|
2, Sec 7

Finghily
inoui on risk fevel
extinguishers (Pt 2 clllj 6, 9.10) of ship spaces

- Position - Follow - Specify extmgmsher - Follow SOLAS Same as Mandate the use of

extinguishers near SOLAS locatlons and types in | regulations non-conductive
Placement entrances; use regulations 4, Ch 7, Sec SPt 8 Ch 8 extinguishers in
and non-conductive ol 3, Pt 2 (Pt3 Ch5 gg 9, 6) ) 2) electrical/electronic
limitations of | extinguishers in 2, Sec 7) spaces according to
fire electrical/electronic surface combatant
extinguishers spaces environment

( ch 6, 9.11)

- I , foam, - Follow - Define fixed - Same as Speci licable
T and orAvpvaPtgr%%sia SOLAS extinguishing systems | - Follow SOLAS | SOLAS epeucqgflynsahplg
i edl%non of | methods on regulations and automatic regulations gPt 8 Ch 8 SKlstem types by
el;dinguirsehing space—l specific risk ol2 3,SeP;t % operation conditions by ) 4, Ch 7, Sec | 301~303) p space
systems (Pt 2, ch 6, 9.13) ’ %?Ceaas Sec.9 7~10)
Operating - Ensure sealed - Follow - Include alarm, - Follow SOLAS | - Same as Detail operating
conditions of | spaces, alarm before | SOLAS evacuation time, sealed r?%ulatlons SOLAS rocedures tailored

based fire | operation, and allow | regulations desi, and re—enny Pt 8 Ch 8 or surface

£as:
extmgwshmg evacuation time ol 3, Pt 2, | con 03 / 401) combatants
systems (Pt 2, ch 6, 9.14) 2, Sec7) | (Pt3 Ch5 Sec.9, 7/8)

. - Install fire system | - Follow - Clari and - Follow SOLAS | - ly FSS | Add ship stabili
Requirements | punps and po%i/ser SOLAS power fglou%ugp regulations Agpy evaluatld)n S tyds
for sources outside regulations mstallatlons outside 4, Ch 7, Sec gPt 8 Ch 8 when operating
‘tii’rz{cter'based pmte_&tg:d Z0nes; ol2 ,Sé’ct % protected spaces an('i:S 1) 01) drainage systems

L Vi , dramaﬁe emen
extinguishing izargilities (Pt.3 Ch5 %g& 9/10)
systems (Pt 2, ch 6, 9.15)
- Instal] suitable - Follow E?hcitly regulate - Provide - Same as types and
extmgl.ushmgelsysterm SOLAS wder or water spray de SOLAS mstal ation
Other oam, powder, gas) | regulations or -risk spaces conditions_ of
(fe ) 1t hi; k SPt 8Ch38 nditi f
machinery n high-risk areas ol 3, Pt 2, | (Pt.3 Ch.5 Sec.11.1) stem stang;ards ) extinguishing
and highrisk 2, Sec 7) high-risk %/stermkfor different
paces -1isK §
S iBi Ch 7, Sec ca%ggones pace
Fire - Require customized | - No, - No class1ﬁcat10n of - No, Establlsh customized
suppression extinguishing systems | classification ShlpS into Type A, B, class1ﬁcat10n of | classification | exti
systes for I on ship of ships into r C ShlpS into Type of ships into | stan b
“1y A, B, | classification” (Types Cype A, B, or A, B, or C Cype A, B, or c1a551ﬁcatlon (Types
and C ships | A B, ©) A B O
- Mandatory - Follow - Detailed requirements | - Speci - Same as Speci
. automatlc/nnnual SOLAS for extinguishing autgr?}caltti}c/: and SOLAS aii)tei)cnfr};tlc/manual
Fire extmgms}gugl regulations systems 1 other manual E‘Pt 8Ch8 operation,
Suppression ol 3, Pt 2 hﬁ%h-nsk spaces extmguishmg and | 4.) temperature control,
measures for errpeia 2, Sec 7 (Pt.3 Ch.5 Sec9, 11) | control and power cutoff
other detectors, and power conditions for devices in detail
high-risk shutdown high-risk sj
spaces 5 4, Ch g?cgec
5)
ol% il W AW B P FFHol  AWY b Bus} MY Ao werHh
T A8 45 o7 g4d mol B AeR 5 s29 U 3% 9 1F % &
wehE A F7F AA mhele] dagh Aow AHES]
3) thAl AAS wE AA ARE BUHAACE  th ol s2d AXSA SPA-SAFY AA
A3 afdo] es] Feld dart ok olF A Ao =Fo] € Zow VtfHh
o, AA A4 71e AFEAEE FAlO R A719F 2 A=A A AbE 4 I
¥ 4 9le o Agt A 712 ArAT 71ed $EAe Bol:
4 AT AREY) Al AW SAXAA £ FACl A A1EB ARG Huge BE
A(FSA) Aate] A=strt dast 2oz AEE Sy 24 9 UAde Vled At 25 4
AUtk ol & Fal ¥ AA-Ad2-&-IME AN Y ool JoAT 4 S Aew ViEh
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Table 7 Comparative analysis for special requirements

HYTR - 0|X|& - MEL - 0IXHE

Category ANEP-77 IR DNV ABS KR Improverment
- Utilize international | - FIRE» rating | - Requirements - Alternative - Same as Need detailed
conventions, when fire protection | can be met designs and layouts | SOLAS specifications
Verification | classification society | system functional through altemative | approved by naval | (Pt 8, Ch 12, | for specific
methods and | rules, or additional requirements are met | design and authorities are 101.2) alternative
alterative standards recognized | (Vol 3, Pt 2, Ch 2, | arrangement permitted standards.
design by the navy Sec 2.2.2) (Pt 3,Chs Sec |(Pt4, Ch7, Secl,
(Pt 2, Che6, 9, 1.5) L.1)
Reg.13.1)
- Comply with - Apply hazardous | - Specify required | - Apply the IMDG | - Same as Subdivide
general hazardous materials transport documentation and | Code for hazardous | SOLAS standards and
materials regulations and approval materials and detail | (Pt 8, Ch 12, | approval
Hazardous transportation requirements in procedures for standards for Table procedures for
materials irements accordance with hazardous hazardous materials | 8.12.1~2) the transport of
transportation | (referencing Tables ANEP-77 and materials transport | transport spaces certain
conditions P2-VI-15, P2-VI-16, | SOLAS regulations and (Pt 4, Ch 7, Sec 2, hazardous
P2-VI-17) (Vol 3, Pt 2, Ch 2, | design 7.3) materials.
Pt 2, Che6, Sec 5.1.5) (Pt 3, Ch 5, Sec
Reg.13.2) 9, 32552 3kl)
- Install dry powder, | - Establish clear - Provide - Present standards | - Same as Specify spacmg,
CO2 extinguishers, placement and placement and for fire SOLAS capacity, an
and foam fire capacity standards performance extinguishers and (Pt 8 Ch 11, | types of ﬁre
. suppression devices | for fire suppression | criteria for fire fire suppression 401) suppression
Fire near helicopter decks; | equipment on suppression systems in the equipment for
SUPPIEsSIon | additional equipment | helidecks and devices (foam, vicinity of helidecks.
devices on required for multiple | surrounding CO2, etc.) helidecks
flight decks | pefidecks equipment installed on (Pt 4, Ch 7, Sec 2,
Pt 2, Ch6, (Vol 3, Pt 2, Ch 2, | helidecks 53)
Reg.13.15) Sec 5.1.4) (Pt 3, Ch 5, Sec
9, 13)
- Apply structural - Set standards for | - Provide relevant | - Provide fire - Same as Reflect
fire protection, fire resistance and | standards for fire | protection design SOLAS international-leve
ventilation, and fire | explosion-proof suppression criteria for hangars | (Pt 8, Ch 11, || fire protection
Hangars and | detection equipment usage in | devices and maintenance 201) design criteria
aircraft requirements for special facilities (Pt 3, Ch 5, Sec | facilities for hangars and
storage and | hangars and aircraft | such as 9, 13) (Pt 4, Ch 7, Sec 2, aircraft
maintenance | Maintenance facilities | (Vol 3, Pt 2, Ch 2, 53) maintenance
facilities equivalent to Type A | Sec 5.1.4) facilities
machinery spaces
(Pt 2, Ch6,
Reg.13.18)
- Require operation | - Prepare operation |- No separate - Detail training for | - Same as Strengthen
manuals for aviation | manuals for aviation | specifications fire response SOLAS detailed
facilities, safety facilities and provided personnel and (Pt 8, Ch 11, | procedures and
Operation inspection checklists, | provide guidelines safety operation 701) equipment usage
manuals and | and continuous for fire- ﬁghtmg regulations for standards for
fire-fighting | training and operation | service aviation facilities. operation
services of fire-fighting (Vol 3, Pt 2, Ch 2, (Pt 4, Ch 7, Sec 2, manuals and fire
personnel Sec 5.1.4) 5.3.6) training.
Pt 2, Che6
Reg.13.20)
= 7| Author contributions
oAl FofpARR WA | oFAtal el 4R B. G. Jung; Conceptualization, Data curation,
59 dAd] Yo R £3% 'AE&23Aur 7|4 Formal analysis, Writing-original draft. J. U. Lee;
ZHHEAF (20200615)' 9] A2 1) Y o} Funding acquisition, Investigation, Methodology,

Validation. J. W. Lee; Project adminstration, Resources.
V. Q. DAO; Software,
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Supervision, Visualization. J.
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U. Lee; J. W. Lee; C. O, Seo; Writing-review & editing.
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