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Abstract

The danger of the accident occurrence for offshore units and
support vessels (such as petroleum, petroleum gas and natural
gas production facilities) is considerably high, because of
hazardous gas, explosive gas, flammable material and so on. Also
the importance of the ocean development have been increased
recently, and the petroleum development which is buried at the very
deep sea have been realized. Then the risk have been enlarged
gradually with the scale of the facilities for petroleum production,
separation and purification.

Such offshore wunits and vessels have been applied various
regulations such as international standards, rules, practices, etc.

In the case of naval ship, the countermeasure about the nuclear,
biological and chemical warfare is desired more.

The equipments to remove such danger is safety ventilation
system. However, the technology and regulations about the safety

ventilation system are not equiped sufficiently in the domestic.

Therefore this paper arranged the result of the review about the

various rules, standards and guidances for safety ventilation

systems, and analyzed the example of the vessels to be built.
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Table 1.2 Verified and alleged instances of chemical warfare
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Table 2.3 Summary of protective measures to be taken in the event

of failure of pressurization

Flectrical apparatus installed
Classifi | Apparatus . .
. pp. Apparatus suitable for use in Apparatus not protected for
cation | suitable
Zone 2 any hazardous area
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7 1 No action |Programmed disconnection of Automatic interruption of the
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concentration of flammable gas is |needs of a programmed
rising to a dangerous level shutdown
No action . As for Zone 2 apparatus in
Zone 2 No action necessary bp
necessary Zone 1 area
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Table 2.4 Basis of design for ventilation in compliance with ISO
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Aolojof sl RS0 gk H Al ] FH(Weather louver) 6=

sxdol Ay AFete 79 2 VIAEATE Ao dEs AE
slofst= FHole AER VIAA SIAHRE FHIstoloF sk, | Aol
U BGAIE vl gk oo A 2Bl (Redundancy system)S HaloF ghtl,

ZIAA FEFAARE ulstolof s 73 8= F52 Table 2.59
Ky

Table 2.5 Mechanically ventilated areas and air velocities

Velocities in duct system

Area Maximum Preferred
Living quarters 10 m/sec 6 m/sec

Ar to be 1 rati
Nonhazardous| o> 10 Pe i operaling 15 m/sec 10 m/sec

during emergency situations
Extract & recirculation in
living quarters
Auxiliary system area
Hazardous |Drilling area

area Substructure
Areas with contaminated air

area
7.5 m/sec 5 m/sec

15 m/sec 10 m/sec

AZFED AP A e NNITEAE TF L 9E $1F
g sAG AgEEE 7144
dampen)E A-g3tl, 9% Feiste] o7k Aok WHHES SEAFS
Fgslor @tk B719 FATE AFesh METe Wl wold Qolok o
v, 09gTEe FoE MAETIoR WEsolor Bk 99Ty SR

A3 (Pressure control mechanical
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wel 37 FTel AAEe FH, wAdE 9 e TR AYe] g
Aw AR P8-S Table 2.63 #t}

Table 2.6 Air suction components of mechanical ventilation

Area Air suction component
Living quarter, central control|lLouver and dust filter
room, sensitive electrical/controllassembly,
equipment room Filter(F7 class to EN 779)FD
Workshop/store, equipment room,
switch room, emergency/temporary Lpuver,
. ’ . Filter(F5 class to EN 779)
living quarter & office
Generator room, fire pump room,
process area

Louver

i
Y,
&=
e
of
-1
=2
rir
rII',
I
>
ol
jgl'
_\i
S
o

JIAA BES Y3 AHo)
damper)E& AX|soF 3}, H]FA] ZHE4A 8 E WO 4% oo AFo=

29 % glojok .

1.2.4 A 934
AaAA AL WA AL ekHS EHEH7] ek ShA Tl o)A

o
Z(Temporary refuge)& AAsoF spH, AAA aegjsiop & AL thaa}

2.
D sw3 35387 g5e A% eS0T AA9A R
2) fr7ks A sz B FFAH AA Bad ARt
3) WatEv o] FA =4
)

AY7hs wEA AA VAT JF

1) 54 19747+ ?i%L(CENM]H A A3 Filter standard
(2.2 AT A0] W2 dE &/ F)
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5) 18733k WA AA] o gAudlell e A
6) 184 AR T3 AddEE =7
7) A7), Asks 2 el BAL neld 5537 3 F
8) kg 7h5g71e 9%
2.5 F3A0 A B FA
A wlE BFAN Y Z4ze] THE s AFHUE @AFa
&= A|2Elo] A x| Eo]of &1, A% 7]5LS Table 2.73 72t}
Table 2.7 Requirement for control and monitoring functions of
ventilation system
- Control & monitoring
Equipment function
All fans Start & stop
Controls |Standby fans Run/standby fan selection
All fire/gas damper Open & close
All fans Run/stop/tripped
Filters Filter dirty condition
Indicators Electric heater, etc On/tripped
Fire/gas damper protecting
fire-rated bulkheads Openy/close
Pressurizing area Loss of pressurization
Fan Tripped
Electric heater, etc Tripped
Alarms — —
Pressurizing area Loss of pressurization
Fire/gas damper Operating-mode failure
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2. 374 ¥F 2 AA

2.1 NFPA Standard

NFPA 32 W= National Fire Protection Association, Inc.2] 7] ¢
A3 A D AASG T 10,111. sty A~ S A ZHEEE A
2 olo] the thEHQ EFAE NFPA 496 Standard for purged and

AN

pressurized enclosures for electrical equipment®A4 1967\ H%x %
A7b AgElon, FatEle Ji8e AA AAe ZEAE A Aok

e 979 A, &5, 4RbEQl a7 ANl diEl 1+
W, HE wm7]delA AR FEA AR SF B b Aduel] gk =4
F+ 2 =9 ZF AAA Ve Be FAEAE ARRHEE 8% 1

=

¢ FI

ofr
o
=
hoss
o

MN

o

2

2.1.1 A& wg 2 54
NFPA 496&[10] 7o E5rd AQd A A, A9+
ok dEslel 7HAA 71Ay 7hae] ATEe T ool fIxgh A, 4
d79eR Z7E ol AAF 2Tt B AN 7)A 7Hse] BTk
o FHAPE AT

WBGet IR NYALE WEE AU BHEE 45 R st
o}

2.1.2 1979 5 2 7k FF
Aspgrs 2 Qdarize] vl 9 wa wEel e 9197
AgH] 2 AAE B3] 9

3 AT Swel wet wATS s 4AF e sFea ek

ol

fa A
=]

tlo

4
ME
of
oK
&
M
e
ols
o
=2
30,
o
2
N
-~

S
2
rH
B
ol
2
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2.1.2.1 9849 =7
NFPA 4969 4= 98F+49E A4 Class I, I9 Division 1, 2 2@ Zone

0,1, 2%

=

O 2 FEste] Table 2.8% Zo] F 77H4 F9o= AHelstal 9l

Table 2.8 Hazardous area classification in compliance with NFPA

AT e
= LN R
o H
Class I |81 gule] 2Re el F4d 7kt dsshe 7+
Division 1|-578], ¥4 T Tl o8] ZukA 7127} A5 dhlsl= Gt
T |=Re] ageluy eabEd| o8] kA st AFEE 7Y
Class I [-913Md Al Zub4] 712} Hg e AREE 79
Division 2|-%-34du0]9] 17go|u} ugad=el 2ol gdate] Wae 4= 9= 9
79 |-Class I, Divisionl7*ell 3l 2lat, FHAn7t gl 749
Class Il -] Aol 2HsdelollA Q1ekd WA7E g5l Eakd -
Divicion 1|~ 81181 318l elal 8%l Qlsiy 7k A 4 9l 7
oo PR e 2] Qe mal el i dne s 7
-
Classl |[dubqoz 3l w7} 23 T 4 E|AE AYAZ oF S83
Division 2|#] €1, ¥ix]9] &4 o] Az du|f 7|e} o) Ag=tsol Folig & v
79| FEeH &
Class I o181 717} SEEAL 27 07 AlEEle 1ol
Zone 0 -3} 71t TIER REH o s 7Y
oy -Q13}d 7hart EIPEE Q)7 AEehs 1
=
Class I -3} 7127} A g2 EAT 5 JE Y
Zone 1 -3} 7127} ) S/ ell ol A5 e Y
o -37dsel Aspd7izol s A age] LAE gl
7 |=Class I, ZoneO79el Aallglar, eFerdn7) 9l +49
-3} 7hso] WAEE el GhAlRE Fekt EAlehs Y
Class T |-Q1sMd ALY 7k27) HFEE 79
Zone 2 |-&3/dn|e] ael o8] AgEe] MAE 4 & e Y
79 |-Class I, Zonel7-<ell A3l 9lom, FPAn7t s 745 Addsto] 24
@ % gl 7o
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2.1.2.2 7pgke
7hhE st Thay WA T 918AEs AN ¢ e 7IAY A
7b BEataAsts R FYEA eheS
S FEshe S wetd, A VA E FEET
1) Type X pressurizing : BB F 799 G55 Class I, Division 17
o ¥+ Class I, Zone 179oA H9S FHo 72 FHAA7]7] 93

7k

T

SAE AEH e Ay

2) Type Y pressurizing @ B RE3ZIFAe SHFL Division 1A

Division 279 T+ Zone 1914 Zone 279 = 7AA7]7] Y3t 7kt

3) Type Z pressurizing : AR EF99] 535 Class [, Division 27
o = Class [, Zone 27904 vYd Fdoz 7+AaA7]7] 93
7}k

2.1.3 7htTele) 87zl
Class | ¥ [I79& B3T87] Yol e FxdozA, 7oA A8 2l
Aol @7z 71k 1A, 7kt nle] =00 dlsl] st

B>

Hodds Rodd AH7h gsEs et 9 vl

Pa o9l JHIUIE A&HOR fAsor Tk wep, u

T

B
A

FAEA F& Aol AX7], Br7], v (Cutoff) £ dE2
(Interlock switch) & &&A7F §A1 de& FAskAH FE9dd Ao A

S ABHOR AR F ol AN Folol @k Ase] AgHE A

25

Stol

foi

-

o2
2o

e,

K

© ol ds A EEA g Adololok ajn], lte wEAY B
5t Foz 23] UF 7|¢te] dA FFolA AEEA YT = Division 17+
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dow HiET F Ae FIEAE viE A (Excess pressure relieving
device)7} A A ofof gttt

olu] AFEE = JIhE HIVAE ZEAoR o EHo odow
Aok ahe, AspA Tho] FS WA gofof ity BE UGS HEY

Ao e 092 AXRT & Yu A stolol Be.

2.1.3.2 7kHdnl o] a2
7hpAn o] FREE AR 87208 AA
1) Type Z pressurization : 7|3
Aeetd AR AAIZE Hojof gkt
2) Type Y pressurization : Type Z pressurization® &%

o H3WE 749 Division 279w A-&F},

)
o
MN
o
ol

3) Type X pressurization : SFSQFAFEIS] Fx]o] A# e A= BT
AuUle] e IER2RY AsFozE AYAES 3 5 Q= cutoff

switch7} 1] ¥ ofof gt}

—
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Table 2.9 Pressurization requirements for enclosures subject to

internal release

Pressurization Requirements for Limited
Internal Release Under Abnormal Conditions
External Area . —
e Equipment Limited Release
Classification . No Release Under
Suitable for " Under Normal
Normal Conditions .
Conditions
Class I, Div. 1 None None
Class [ Div. 1 (Class I, Zgne 1)
Class I, Div. 2 Y Y
(Class I ,Zone 1 (Class I , Zone 2)
Unclassified X X
Class I, Div. 1 None None
Class I ,Div. 2 ((;,:llass II’ %gne 21)
ass I, Div.
(Class I ,Zone 2)|(Class I, Zone 2) None z
Unclassified Z X
Class I, Div. 1
(Class I, Zone 1) ooe None
ClassIl Class I, Div. 2 None 7
(Class I, Zone 2)
Unclassified Z X
Class I, Div. 1
(Class I, Zone 1) R None
None Class I, Div. 2 None 7
(Class I, Zone 2)
Unclassified v, X

2.1.3.3 Class [ 7949 7t s @+%4

Class T7-9ue] 7ol mas A &trAl

Aot e

B URE QAT 4 AES FAHelok Bl ek gake Welee o
7L A28 4 glofok g,
FUHFAN Aol FuHTe] AAH AW AT FPHo

Fusvelst QA AR, sl A%
FE 5 ofo} gtk
9% o] gkel w8 W% 71ske] Az 25 Pa o4
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& fASEA RENAS AT AHe] A 48] ol¥ 2% FFL U
A wsda gee) A9e e e Qra,

Type X 7F192 Type Y, Z 7Fb99 2102 358 458 w7}
A AYDFHFE WA 5= A|7HAA7](Timing device)7} A X & ojof gh},

2.1.3.4 Class T+HeA2 7kt e +x7

Class Oruie] "Ha-ol A3pd HA7}F =42 Fgole 7Fdstr] A
of dHl7rE Este] UAES AAdMF s, WA Wimo] wE U
ool A 7htE7e Table 2.107 ).

Table 2.10 Minimum enclosure pressure versus dust density

Specific particle Density Minimum Pressure
Ib/ft? kg/m’ in. H20 Pa
< 130 < 2083 0.1 25
> 130 > 2083 0.5 125

gelob @tk I 2Rgow ogloly 9
e faf mE Buby JARRE BEHNES B A8 Sgoyy
A48 WEH T P17k WYRA hofof G,

AAA 3

G
ATl A Fde Al AL A <, Ao T



A,

5fodof

A

el
=

Do

A]

e ko] HA 25 Pa oS A4

o 7}

3.

afof

H2 F% 0.305 m/sec o]Ae F

o JNF7F A= oA LE=

o] slojof

= =
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2.2 API Practice

ul= A7 3]l API(American petroleum institute)oll A& Z=rujjol] A
A= Ao A, olF 2 By fEE Ao gid 159 AXE A
gato] Agsta o, A= sAZEToIY A= A AAAl A Al
Aoz Sgxa AuH[13,14]. APIO] ¥AM T A Add &g+

o] AA, AA, A7 el aaord ke e ezl g
EAel T2 2 AFE Table 21137 2ow, APl 248 HLYT2E &4

Table 2.11 API standards relating to safety ventilation

Standard

Standard name
number

Recommended practice for analysis, design, installation
RP 14C |and testing of basic surface safety system for offshore
production platforms

Fire prevention and control on open type offshore

RP 14G .

production platforms

Design and hazards analysis for offshore production
RP 14J o

facilities

Classification of lacations for electrical installations at
RP 500 o

petroleum facilities

501 Pressure vessel inspection code: Maintenance inspection,

rating, repair and alterration

Classification of locations for electrical installations at
RP 505 |petroleum facilities classified as class [, ZoneO, Zone 1
and Zone 2
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AL F71E WA)Etar 9tk API 5419 ¢hdol tiak B% AAlo i3k &
2

A&l A 7]4:3 NFPA X549 A8

2.3 HSE Guidance

HSE offshore installations : Guidance on design, construction and
certificatione 9= AHo Health and Safety Executiveol4 |43k
guidanceZA][15], & =] AFuANA 7]t = Piper alpha 3%
TxEe FAbale] gk SExAR fYTes o2 R Ak hd

P
& Boshy] 93 ex2d5s vs kst WAska i

2.3.1 9379 7 2 Ao 1A
A9 BF 9 Fule] 44 APl ¥ gAETS

o ebFellA 7=k B A3 Fdsith

o
k]
frtl
)
o
[

& 7P 71249 872712 Table 2.129F Zth
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Table 2.12 Basic requirements relating to design of safety ventilation

g5 a7 =4

A8 |[AGTFIRAAE 48T 498G 352 AT A0 74

ey (SRl S ASH/SIR RS Fakelt AlA
AA |8 e A 3y

T AR AS/SRE AU AF JaT
3

oA |93 v APl FAlEY] 71 &bl frAl
e | Fed PEASORTE X9, AAEH BSE 9T
WA YA

WA B 24 9 7498 A% AN, 4RA2Y

TR AR » o
R e e Bon = VA e L = R il S e
Hodfd A dul 74
2z |7 sl AFehs Hisig Tl e &
[e) a-

4 Ase A Av] 74

MG e AGTAoR MEHIME S, Boss 9
Fhom MET Aol AT Tb MAEToE GFHA @u

S WA s AFANE Fstelor g,

2.3.4 Y987t WA g
Ao At v gL Aspy 7t farkae 92 WA s
7IbET HA 50 Pa o] 4bS Aok st} o]k

o
A2 AEH T WA HAA A7 A 2 e A B

{1

O
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THAA FE FHORE A&
AAFGo) A HYAFTH o2 Eae EYTE 753 AAsE sty &
7Ha) gk 7 $-o = Table 2.133% o] oojgh(Air lock)olv} 7|HES A ]3]

oF B},

Table 2.13 Adequately protective equipment for access openings

Access opening Adequately protective equipment

Zone 1 < Zone 2 Air lock or
gas—tight self closing door

Zone 2 <> Nonhazardous area

Double door air lock or

Zone 1 < Nonhazardous area upgrade pressure differential
(include 100% standby fan)

9L 4 50

5L
U

=
o
o
1
2
o,
to,
o
b
ity
rlo
olr
Al
o,
Ho
il
-]
12
=)
O
r°1'
o

Pa ode] ¥ehg FIshokstE, J1% Asizk BAEE 302 ool 19IY
T Sxsle] AFsE A8 AFZLE AR AE 5 ook Frh,
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T8> Fig. 2.13 o] Aupizel] AREH = A2

L
=} =
| FE AlZtste] ARERA, AJAEle] gk AA H HA] 942 T A
Axbol djsl] fAlstaL k.
=
ttificate
= | System | =
“|Approval|
=i Component
Certificates
Material
Certificates E
Fig. 2.1 Hierarchy of classification certificates
Aol 7z, sz, dvtax] 24 Td e s Autoly Y2 E
o FREE AZ vE THS A8k A%, AGTI B BF 3

So| M7 9 AA 8TRAL A7l FHE Rgo] Al FAE] 4
o

EAY FHE ABOE Fo] AR Aolsh he FEE wlusto]

F+2) FPSO : Floating production, storage and off-loading
FPS : Floating production and storage, FSO : Floating storage and off-loading
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3.1 DNV Rule

290l M33 39l DNV(Det norske veritas)oll Al A|4e 1125 93
TN FAYgstAY &sfste Mdutel gk 4+2>  Offshore service
specifications(0SS), Offshore standards(OS), Recommended practices(RP)
s A VMR FEEw16,17,18,19].

Offshore service specifications® 3| ¥ 7+%%, FPSO, FSO & A
At g Auel LNG/LPG % 7FAaAAbdn] 5 Zhzke] AMubdelel &
Fol wet 87Ee 712A] AALHH Al oS skl 9l
Offshore standardst FHAH]|, Aspdu], AN 53 o] A7 2 X
Aloll Agafjopet AF-AQ 7leaT2AES WASL o™, Recommended
practicesi= Offshore service specifications 2 Offshore standardsel] o

g VA=A = ARSI

« Service Specifications

io Operation

e Construction

*Design

Fig. 2.2 DNV offshore code approach
ol#3t DNV 7|&wA 2 FAFolA dAdnld s 2 Hoe]a A+
Aol QFzAS WAE 9 FAE Offshore standardsol® o] 5ol A

53] Offshore standard DNV-0S-A101 : Safety princeples and
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3.1.1 kx| 7]

TFERE Ax B wjAe wbee] Weks aejste] Ay 7bee] HFES
s sfjof she, gl A HS o 2t

D AHFg o2 iE o g s A

2) A7l da) FEF 5o 2 A

3) 7kt FEE Ao FEgEs JosE 4

4) 23pdu] 9 u)doge] 7hsd A

5) B4 d 2 v EgAl Js/EA 7HsE A

6) AU thE Abae) At ZheAde Haste A
=l

A

8) & AlEdelds Agd A

3.1.2 1799 &7

AT A A BT ZFEV| ] whe} 37pA R RS T
B0l 9ol i3t SHEFE IEC 60079 F=A 9t frAlsA 9147
A o] MAYF71S Table 2.149F o] FA|H o2 WAEaL Q)
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Table 2.14 Definitions of hazardous area classification in compliance

with DNV-05-A101

Classifi C . Duration period of explosive
. Definition
—cation gas
Zuby 2o A|7 AlER o2 &S HW=(Continuous  grade
Zone 03] AAY, = 2 #:7|7F £|source)= ki 7 10004 7ko) 2 AF
Aaks 79 =37 Ur 7= A
Zulbd B3| A7E AAACl FH1S5H %(anary grade
Zone 1|38 A 750l Qllsource)® A7 10A]3Fe]4F 1000
£ 9 AZv] R £
ZulA]l S35y ];qp]. 7(4/\]- o] Z}
7 =2 O  H R Y =
253 = (Secondary grade
A A} S HL/L Z] ok7
Zone 2|1 OEHC.)ﬂ 1 14 ‘EO} ] 4 Source)i WZF 10A13F o]3F &2
‘ﬁ‘ﬂ%ﬂfﬂ-‘i?o—,ﬂ o e

Table 2.15 The effect of openings and ventilation on hazardous area

zone classification for areas with obstructed ventilation

Open area with obstructions to|Enclosed area with no internal

Grade of ventilation or enclosed area. Both|source of release, but with
with internal source of release opening to external zone

rel

elease AdequatellnadequatelAdequatellnadequate
ventilation ventilation ventilation ventilation

Continuous,

. Zone 0O Zone 0O Zone 0O Zone 0O

1.e. Zone O

Pri r

. tmary, Zone 1 Zone 1 Zone 1 Zone 1

Le. Zone 1

Secondary, Zone 2 Zone 1 Zone 2 Zone 1

l.e. Zone 2
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3.1.3 "uref o] FHA 8

A&7t~ FU7FsA ol UAY Zone 1 EE Zone 27l X3 dsd
a9 S Aok s, BF Aue FHgE kHe
jH elob @k, Ewk A7 FAEQTNA BAHE ARt FE
A7 hes Add 5 olok drh

N
o
rlr
i
>
=
onl
2%
dlo
o

A5 5ofof g, oln) Walrdoz 94 Fa

H
_?l"
Mo
ofo

A7F MRG0 R FAL A7t 7k F9S WAs7] 98
oeojghs AA ok gttt dlojge EANI AEEd 71U (Gas tight

self-closing door)2.Z ¥, o]&3ke] A= HA 1.5 m o FHU
2.5m oJHjo]olof &} Zone 27 o® wHET ool AHT AP

A3} o F-ol Hla) ZAETA o3 FHe rAEor it

3.2 Lloyd's Register Rule

J2HNFH 3¢ Lloyd's Registero|A] AAZ A% AuF 2 g rtxE
of Qb gk qhAL Aol T, dH ol Wt oY TR o, =
A4 = S A& weh kA AWg DNV &5 a3 3 13
frAkslth. Lloyd's Register rule®] W&
71 Q42400 [20,21] tis) HEstar A skt

of

-

3]
N

OFO

ofy
r [}
)
:‘_I‘
r ol
(e
i,
offt
ol
il
)
2
=
_?ﬂ

3.2.1 S99 i
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AFTLAL Zone 0, 1, 2 5 IA 37 E BFHY, AREF7 o3

ol ARF FATFA EC 60079743 95 A¥elA AQH HSE A
CREREEE-SERcE

HN
flo

3.2.2 B AANE
3.2.2.1 gute x4

A FFE AT F Ud=F Yo(Standby) M E FIFE A sfofof 3§
e

oo HI T AR AETHRY A2 50 Pa o

3.2.2.2 )T BE
Do AT AT FHA 129 ol 7L HEE FEI &%
o] FFAHE wjAstar SISk vl AT el wls| #HA 50 P
(Underpressure)°] A% LS A|~8S EFAGIe]of it} Qo ulgjr=
ATl A s #FAleke AR 37 ETS717 AEekA &
5

oW FHEZF7IVF AEeA &= E ds(nterlock) A& F712 A =] 81

7] BRABY FATE A8 shao] waTelel 9oz
2 3 m o4 Mol sl Telo] wA o sk, B METE Ak 45

m o) oA Ak Tk T Ful7] AEe TEFU Adewol U xS
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3.3 718t A58 3] Rule

A 3332l ABS(American bureau of shipping)oll Al A A g Aute]
obdS gt FFAu|o] gk 22 guide for building and classing
facilities on offshore installations, rules for building and classing
mobile offshore drilling units ¢ ASH[22,23], A=l AFE3
(APDSF AW 3|(NFPA)S Eos Faste] A9 &7, &5 AA7I
= o9 T8 W&o| Al A H A

A58 3] Q) KR(Korean register)oll Al Al sk &1 o] 52 3¢
T8 o] dlem[24], AF- W& &= Fo A3 A FAF
Al T E o] Sk
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o

HE e v= oA A3 General specificationd} A A A 2 A <]

WA o ZhEe] FrpelA

Azl Far R 7)E]

M
1%
oX,

30,

al

Naval ship's technical manual®]t}. General specifications 4% I
a3k AMAQl 9 F2AS WAskaL glow, dhje} AlzEoe| gk AR A
Z1¢l Naval ship's technical manuale 27, &, FAHS 0 Q3 7]+
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Table 2.16 Configuration of pressurization equipment for naval ship

Bl 715 R A
. I AN E BS
Antiblast valve (oF 50 kPao] oFelo] 7t 1/1000%0ke] 2H%)
Prefilter 3715 3 WA E AA
Preheater 3715 X3t 7] AlA
Dirty side air |[Z8]ZE(Prefilter), AW g9l wA E= A
plenum chamber |H| S 9J3F &7+
st filter  [SHAWCl o3 299 2 7E A3

Clean side air
plenum

Kot
0%,
o
il
o
o,
=
il
Ho
rot
of
)

High pressure -
: H] o]@?_oﬂ o] oFolk
vane-axial fan

o
T
Precooling coil |5 &7]9 &% x4

TN FFATL dolghs B3 FITAF 720 m/hr, FYF, FE, SA
5)

m’/he B WlE BEFS wdstel vl FAUEIL

Paol 7|4ollA deleE AAE 794248 WH (Pressure control valve)Z

4.2 Naval ship's technical manual
Naval ship's technical manual< H] 9|3 1+9S H33517] Y8 a3t 3

Al o] AR A e =S AlASkaL Y5

4.2.1 BZA0
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Table 2.17 Types and functions of air lock for naval ship

Type of

. Air
. Function
air lock sweep
Type 1 [H]¢dT oA Zatgoz Bl 2ol X |720m’/hr
a @A A JHA S oRsle] Ao w uko 5
e Mooz gap a9 44 reom o
H9 P g FIoR Eole 9ol A
Type II|X3HH, 9174 H]98TFo] 2" A$ type | air| 720m’/hr
locke] &S T3
PresrCla el pekaAE AR ET 44 28
OC

View port

&

—Door safety latch

r—Air seep

Fig. 2.4 Typical configuration of air lock for naval ship
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#3) AHU : Air handling unit, FCU : Fan coil unit




Table 3.1 Detail function of AHU

Sequ . .
en((;le Section Function
) Mixing ~ [Manual damperE o]&3lo] Q7¥w 4l4l9]7]e}
section |UF $327)9 H|E 24 7Y
) Filter  |9]7] B UlF 3374 23d HAE delFe
section |79
3 Heating |57, 7], al&s, A& o= o8t 71&
section |7}EstkeE 4
A Cooling [W&7IoA alE&d vl =& W25 o] &8le] &
section |715 WAA7IE Y
Humidifica- - N o
0 tion section /I e Eskel A $VIE Ve 7
g | Dehydrating sd7] WAads Sdstis 5E =o] AHU
section [0l HHEE AL UA ] 9% T+
7 | Fan section |Fang o]g3le] 23l 37| wj=et= 79
Distribution < L
8 section HEAoRE 23} 37|E ductE FH3te 7Y
[ |
AR FILTER SECTION sﬁ
S m’ ,,// — HUMIDIFICATION SECTION SUPPLY
SECTION "\ / / ~ FAN SECTION /Al
N =/ 7
sy L TTE [f =i =/ 3
AIRT T - Sht B {0 {.I f DUAL
’:> I :z;f::i it }ﬁ—,’? pucT
3 N\ PREHEAT cOILS \. \-REHEAT COIL
\ MIXING SECTION \DWFUSER PLATE
FLOOR \_%
il \

Fig. 3.2 Configuration of AHU

FE7)E F)RTe, War)a, e, SelE B3
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=9 A=F 7] fs) AAHAY, ATl el HAste] BAHA]

o] g F v FoR FEHr dojgte] V|EE J|dE Al
o] 1AL Adurrog 15molA 25m AERE AAEH[16], 7|EE I
W Fol FAHE HHETgor FFajof dhrt olojgte] e A
g Aoy =AY 7Y EY =& FUS fAEok s, dybAQl

1.5~ 2.5m

Air % Non-hazardous area Air

lock

Hazardous area

Fig. 3.5 Typical arrangement of air lock
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2. T¥ 4H|
MR T oR FFHE ¥719 FUTE AWTANA s de gol

A Ezghpel X3 ol AHolu, vhael Wapol} o)yl x)

o sprls, AR, WA Fel §94E P54l dtk oldd AHl
dulste] E71% FUsHE nUYSE/L AHU 37 97500 26E 33

S uPEA R E (Shut-off valve)E P} BRI uNE AFeH

2.1 ZE9] F7

HA ek 3t 7l 1 ~ 100 pm, 94713 0.3 ~ 0.001 pme] ZAYA=
THAH, Sl 2 RAYAE 1 ~ 100 umé] A= 7Y wekA F 7
deE AAsuAEE 7hau WA QQake]l F7)o) wlel Table 3.33F 7o)
IA AR EFE F o, Z2gAE(Pre-filter) 7D E (Medium
filter) s YWrdog yAs FH BILEOR #F& WAZ AASE=H o&
%™, HEPA(High efficiency particulate air) &+ 0.3 pm " HAko] of
& 99.97% ¥HES 7FA FE o], ULPA(Ultra low penetration air) ZE]
= 0.1 um o] dApell sl 99.999% o©lde] LHE&S 7H 14%F ZH

o|t}H[31].
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Table 3.3 Types of air filter

Type Range of Efficiency Operating air
P particle size| (0.3umzZ%) |velocity(cm/sec)
Pre-filter >5 um Low(40~80%) 100 ~ 250
. ) Medium Lower than
>
Medium filter| =1 um (30~80%) pre—filter
: High
> ~
HEPA filter 0.3 um (>99.97%) 1 6
. Ultra high
> ~
ULPA filter 0.1 pm (>99.999%) 1~6
A A8+ THE HEPA ZH o] 45 a3t 9on,

o

Fig. 3.63 £t A2 v@dy9e] AFo] el vl

2FEE o] gol BT AT Ads] A,

Hadardous
area

[1as
filter

area

i Mon-hadardous
I
|

Fig. 3.6 Composition of NBCF4) filter for naval ship

2.2 AR WE dH L7

o
F31 =7kl AAAY @

Al

CENol| A=

F4) NBC : Nuclear, biological and chemical
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o1 EN 779%} EN 18225 Al|4d3ste] vl & 2kq] Hubo] Agslal glom,
A A BEFals Do ME ALY Table 3.49F 2t}[32,33].

=5

Table 3.4 Filter classification according to the EN filter standards

Standard Clas | Pressure Type ||Standard|Class Pressure Type
S drop drop
Gl Medium H10
G2 | 40 ~ 60 |efficien H1l
G3 Pa cy H12 | 250 Pa Igipfl
EN G4 filter EN H13 lte
779 Eg Fine 1822 | H14
o 60 ~ 140|efficien U15 ULPA
rg | fa cy U6 | 115 Pa | o
F9 fllter U17 lte

aage dHIFE ¥ 5719 fggAdszr A9, oz s g g

<
Fo FH FF717F ek mebA dEH AAA S o dute] 8% 2

Ho
ool
ko
B>
M
1%
o
o
%
0%
~
s
QO
=
@D
Ao
T
k=il
2
B=)
)
N
s
o
2
2,
e
i)
A
i
rx
o
ol
ol

_49_



A|719k AT ol 7]
7

1

SH=A

I

5134 & B &
Aoy 77t EA)

3. 7]e} Ay
#relel 3
Tolo] sha) A

~
X = "
o X i
S
_,AO
o 2o = 2
—
mo__m ~x W T Ld% x
e
: MM wﬁ X Mﬁ Hn,uﬂ o M N W_m Ho
o ﬁ = ! K = \@E uwm )
- mu o a ol ok = 7 5
M- o_ t 1 M
&« : , o A mro @R
: : : X = & < o0 = o
jins o : . O
0 | m° To I m :
M ~ Hlo K . =4 z
— Jv 1_1
2 & = ww T NE o % ;
| zo : z T !
E.o a ﬂ_1ﬂ EE iy X,._ ) (ap] [
o Njo h - .U X
— N o T 1 m 2 = 2
I, ) =W £ :
— \ B
S Gy Ho - s X ~
1 = N\
NE 1 3 2 ~ T ! J)J
T 5 oy b £ a V. : _n_on
o & 760 a b ~o mﬂ e .
: 3 ﬂﬂﬂﬂ.i%%@
&l |- =) ﬂA_I ~ o o i ﬂo 3 EE
il G oF . B ~° o el ? s x
oy " N Ml JM £ =0 w3 o - W E
: : 5 I el = =~ of — ™ T
—_ | : : @
W%%ﬂ %%W%umc%%ﬁ
el i° [y = ﬂ = o S b :
. RS0 ¥
B wm ae G ?ﬁ = ) mE wm -
R W = W 2 ¥ Tz 2 3 o
5 H e in X w0 iy S
plo —_ = ! R " w o=
o Ho oF E - ;
o = oy g L
C L2 R
W 5# 5 ©
o oo o I
0 zo

_50_



Mounting plate

1

Actuator

)

1

R

s

A1)

Plunger valve
Actuating air

5~ 10 bar

2

Solenoid

4

Fig. 3.7 Typical pneumatic diagram of fire damper
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Fig. 4.1 Configuration of FPSO and support vessel

= =] HEWY FPSOT ml=e) &R (Exxon MobiDARF 58} al
Az ol Axste], Molxelgl =gl 54% 370km 3421 Kizomba
fieldol] ®i=] 3 &F¥= Aulojrf, ALH= HF2 =290 HF33d
DNV(Det norske veritas)o]™, 58 Al 2 372 Table 4.1, Fig. 4.2%
2.

Table 4.1 Principal dimensions(approx.) of FPSO in kizomba field

TR Ao
Length overall 285.0 m
Beam 63.0 m
Depth 32.3 m
Light weight 85,000 tonnes
Complement 100 persons
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Fig. 4.2 FPSO in kizomba field

1.1 dubuj=e}] 54
obgf o] AbS aEste] FPSOC| dwhulx]7} A4 H ).
D Ao AR F3A2H
2) Al=gle] qbdol gk Adu] B x2FAA o] A
3) SHAEA A 2 A3k
4) AP EET2 v

5) WekAE 2 a7 43
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1.3.4 A97HA] A2~

AFTee] QARRe 2EF] AT AL o8] BAHR,

& AT AAAI)E BFRAE ANHW FAFA Axrharh

%% (Control module) AFAFET AJHel fxatH, BiduE =

F/EASE Toon g WA ms@Tdol Wy 2zl
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2. G FAH

Aol vidE A A

r

7yE AlFskE ARl SEAFAS AY g
T1(Jack-up rig), WFE4A 2 71(Semi-submersible rig), A5 (Drill ship)
s A AR FEEH 34,351, AR AlFAl BAEE st Tk
B4 o) a4 F TS kil gl Aulolth wEbA 7S Wl
=y AFTHo R ARV FYEA Kot S she T AH e A
agxAo] v dAsith. £ = HENY HFAFAS v=e BPA

(BP America production company)”’} W38l the-Faglola Axslo]

)

HA]ZEe] Thunder horse fieldoll #ix] 2 &QJ 5= w342 g 1ot} 4
L5 = AFL 145839 ABS(American bureau of shipping)el™, 5

8 AY 9 YAS Table 4.2, Fig. 4.10% 7t}

Table 4.2 Principal dimensions(approx.) of semi-submersible rig in

thunder horse field

7 R
Length 122.9 m
Width 105.0 m
Height 57.0 m
Weight 58,767 tonnes

Fig. 4.10 Semi-submersible rig in thunder horse field

_64_



2.1 A9 £/

A=A e] el ABS 774 2 APl B4 Q78 Zone 0, 1, 2 =
PIAe) Sgion BRssa, A2el 49T AR ALE Table
43 2o AETeles e AdL A3 Ikl vle 50 Pa ool
Adokele], w @ T Ak Fhae] f918 WAes] 8 o)

5

‘IQI‘
71k A 50 Pa ool FUe HAFES aTsa Yok

=

O 0)o
v H=

Table 4.3 Area classification of semi—submersible rig in thunder horse

field

Area classification Room name

Living quarters, Mud pump room,
Non hazardous area HVAC room, Access trunk,
Warehouse, Control room, etc

Zone 1 |Subsea equipment room

Hazardous area Jone 9 Mud pit room, Battery room, Air
lock, Liquid mud tank, etc

2.2 FFAn o 4
AFTAL Fd799 A+ sl SRt Qo] kS 93k
FAn o] AA7} Brbyleit) weks AHUZS o] g3te] A AFFHo Yt

2 gUe S A% $1E FESA Qom, AN, 898 B

i
k1
o,
=)
e
op
oft
~N
e
i
ﬁ
_O‘l’,
9
a2
i)
ot
ot
~ ol
o,
i,
k1
fu
o,
iui
>
an
-
o,
k
~N
oo

ATl A 2F3F GEFEGA(Access trunk) H AT H
Fig. 4.113% o] o] ZHE FRIY Ve F $FVE AA,



&7)1%74 y(Balancing damper)”7}

717 o5 WA ot

Motor control

louwwer

’-é Link to monitoring system

Weather side

:

Fire damper

Link to monitoring system

Exhaust

air

<

]

Motor control

Loxc)

@&

Supply
air

Welding shop

Fig. 4.11 Schematic of ventilation for working area
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/ﬁ\ Air outlet
Weather side

ZX100%
® Dubyi=tandy Pump room
; Centrifugal fans
[xc] .
Fan §|
control J
Link to Exhau
monitoring [} Fan control e
Hem Sound
g attenuator
-2 Eire i ) | Ballancing damper
WEther dan'per
louver ¢ —~ Supply air

Fig. 4.12 Schematic of ventilation for hazardous area
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3. AFTEE AL

AT FE AP (Well services maintenance support vessel)S A

AT/ AYE S, FA/RE FE S sEsY FEdTE At

AAe F2 gl we Auaen BRAT,

Company”} Watal AFadolA] Ax3 Ao Fa A 2 FAas
Table 4.4, Fig. 4.13% #omw, AHLHe HAFH3|= vxgAd3g3]d

ABS(American bureau of shipping)©]t}.

Table 4.4 Principal dimensions(approx.) of well services maintenance

support vessel

T A

Length overall 75.0 m

Beam 17.0 . m
Service speed 13.0 knots
Deadweight 800 tonnes

Fig. 4.13 Well services maintenance support vessel
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3.1 Aol w

A3 7k = F717F F2o) 93l o5 Axr 44
< Ao s sy, ST ow ERHE AT 4

D) 7% A7A71E Bies 94

2) 3t&E0|% HZE(Cargo pump room)

3) 71E8 0 ¢1A3st 3 A (Cofferdam)o]rt &3¢

D AL S A Fgwolu ¥4
5) /189 AT, BZE AT 2 =sRe] v 3 moldlel A% 2

P
FASe] Au o) A ARIATE WRE WY RS s

3.3 TFAMe 74

Auk ool A Agase] de YA Hor H4EE 5TA
H]&= AHU, 71A14) 3 7]u]& Al 2~ 8l(Mechanical exhaust system), 71414 &
S A12~®l(Mechanical ventilation system), 7FA7A] 2 AH A|AEH Sow

T4,
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3.3.1 AHU

AHUE ARrfii-o] miejd-gol Wby 51 dbs wA8H] flal 371=
e HE 7 ebd 1) = % 5dl¢] AHUE wix|star, A
71 (Converter room)# 7|#x2FAd = HES] AHUE W33t
71ES) FHdds Feer vt Jhed @@k WAE Z#S= EN
filter standard®] F7 class BHE AA|etaL, HHTF A AgFol wjx] st
Qv ZERAS ©Rehs AHUE 99-37) 25%, Ul 3h87] 75%9) ¥

T A Faet, AFTYS g9ets AHUE 9FF7] 40%, W

EL._,

of
ol

_L
H
ik

i
ri&‘

oH

100% &) vd8 JAAnE F7t= AAste] vl 25dE 5 %
= AAEAYG AFFG] Afdde sd Aol Wi AAHo] AEE YR
o F7IE £3A77] 93 Fig. 4.149F #Ze WHEo A&k $E7)

(Re-circulation fan)S A3l AR F7|%3}7| AR A-SA T

Fig. 4.14 Air Handling Unit and re—circulation fan

3.3.2 7144 #MEA 2
FlzRTqe] AAY 2T, AT, AGL, Fa, 4YTYG ¥
B3, A1 3 S A WAL AP AR F7) HEA 2
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of slom, fd7ol AR NPT st 50 ~ 100 Padl Fo=
FAstaL & EUHPEY, 715 e PR e W] d
ol FErwAe kT F3tel AAH| vt ARFAL AAl TEAIA
glofl ofsf Alzbg FHA 129 o] 3]t

71A12 B3 A 2~H(Mechanical ventilation system)S Z&3t= 24 2

A7 71882 Table 4.15¢F 2t}
Table 4.5 Mechanical ventilated compartments
Supply/Exhaust ) )
Compartment upply/Exhaus Guidance air changes
per hour
Bow thruster
Supply . .
compartment to suit permitted
Engine room Supply temperature rise
Propulsion motor (or minimum 10)
Supply
room
t
Emergency generator SR 10
room
Battery locker Exhaust 30
B i '
oat, safety, bosun's, Exhaust 10
CO, stores
Heli locker Exhaust 10
Garbage locker Exhaust 10
Producing store Exhaust 10
A/C machinery room Exhaust 10
Paint store Exhaust 20
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3.3.4 7k=3kA Bl B RAIAE

7t A 2 AHA|2E(Gas detection and alarm system)< 5ZY ]
HE HEAHoE AHAHW, T 24709 A7 e FIE(Master
paneDell AA® TAFAR FAEHS A TFEAAVE @EELATRE
(Hydrocarbon gas)”} 20% LEL¥} 60% LEL7MA HFo] AW, HoS7F 5
ppm % 10 ppme] HW Azt B FAAFRE WA sty A 7|7F gL B5-

o= Faldel] AAHES Fof 3

| F-2d zoly g4 (Joiner type)o|H, =X o2 5= 9F £
71" B i (Air/water tight type)s AAIsal glvh Hgh Adube] uje)R

H82 Aotd g AEF dlojgte] o= #(View port)s AAEF3AH
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Air lock
in accommodation

izt WAzt wAsEE AGTH AwEd FAAE|A

=
(Propulsion motor room)ol+= $&AsF LAl 221 bAS HEE 4

JEE =9hE 7] ¥35E7]9 7|9k dW B (Pressure regulating valve)

o -1

& WAste] 50 ~ 100 Pa®] ¥9S FAsh= g4l Fig. 4.16% 22

oojgte] dFQl UA A A(Temporary refuge)= HiX| 53T}

Inside of air lock

y P " .

- ;

Pressure
uppl .
SEELY i regulating
valve

fan

Fig. 4.16 Air lock in engine room
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N

o

o

Ventilation
Exhaust fan
Exhaust fan

Compartment
fire fighting room

workshop
store/ammunition

Battery store

equipment room
CO2 room

hangar

B e B R ]
—_— o — — —

Windlass machinery room

Boat gear locker
Deck store

Paint store
Chain locker
Bosun's store

He
He
He
He
He

Table 4.6 Hazardous areas of naval ship

Hazardous
area

4.6 gt}

—_
fi%e)

K
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2 zEIAo = gi7)gE 500 ~ 620Pa] et §AEH, 4 HAAE
TUFGAN met 3 ~ 479 5HE F9Zone)o 2 st 17] 9
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e
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L
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=,
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i
2
>
-
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é
OSL'
rU o
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>
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ol
Jhu
ol

Appeel MglETor BRE A9t Q4FY FF % Aasta
Wy 5 ofusb BAMe] WAy

715 S ¥V FF 2 7bRE wEARIL B A FEE ALvter)
AFFaor Adshe A& ¥As] fs I AFTA

Pa W& 400 ~ 450 Pa®l 4she #A%} Fig. 4.1

o o|A g AEFSHe] v A AR FUAH o) 47]<] H] 9]
grdos FaFo] gl

!‘ - P73

PZ4

Fig. 4.17 Non-hazardous area arrangement of US navy Aegis

destroyer
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frtl
Bjiy
¥
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=
il
1
oX
_O‘L
9

A 2~¥l(Pressure monitoring system) 2.2 T4
= Fig. 4.18, 4199} Zron, 747} w9jsleid
A gy,

il 18 A%

1.Louver
i 2.Pre—filter
& heater
3.Anti-blast
flap
4.Dust filter
5.Ventilation
| 4o flap
. " 6.NB-filter
7.Gas filter
:_\ i % i 8.High pressure
—3 — o
e J° RATINGS MESSES o 9.Non-return
L flap

o I \% s~ 10.Grease filter
—— 11/12.Exhaust/
) ol supply air

OFFICE device
13.0Overpressure

CABINS i LQBE% flap

ACCOMMODATIONS 13/ I

FAN ROOM

2

Fig. 4.18 General schematic diagram of overpressure equipment for

naval ship's accommodation

_76_



i B |

lier! Prefilter) ‘v’vD Ouer presairg yalve
a Water dif cgoler @ : Shut off_valve
@ T Control valve

=1 : Water Separator
e - Veided duct

Fig. 4.19 General schematic diagram of overpressure equipment for

naval ship's engine room
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4.4 FF2R e AT
441 BEZYA
e = A (Filter assembly)= A B (Anti-blast valve), Ze]dH
(Pre—filter), X~#]3]E](Pre-heater), 3FWLE(CBR filter ¥5), L¢SF
7], TE]ZH I Y(Pre-cooling coil) 2% FAFEC FHxwid:= HZ
HE 2 Q)Mo Ay 3l olES uol WEZUAZ BIE] 9§ A
Aw, dubA ol WIEFH (Vent louver)?t F-AS FE|Z 95 ot=of] <3
H 1

o] @705 (Vane)o] &4l Wiy WEor 23 dHe 9

98] A=, W47])(Chilled water plant)old &gF3dke= W4E o]&3t 4

W3] (Heat exchange type)S AR&3Hc},

CLEAN

SIDE AIR
PREFILTER SN PLEN UM
PREHEATER|

PRE-CCOLING
COIL

VAMEAKIAL
ANTI 5 | HIGH PRESSURE

VALVE 5UPFLY FANS

CBR
FILTERS
DIRTY

& SIDE AIR}
FLEN UM

Fig. 4.20 Filter assembly for naval ship

#5) CBR filter : Chemical, biological & radiological filter
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Fig. 4.21 An example of 3X3 filter housing for naval ship

4.4.2 FCU

pass air damper), ©E=X47] oz FAEo 9om YEIXE Fig.

4.229F 2t

Fig. 4.22 US Navy type Fan coil unit
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4.4.3 71A1A SSAI2=H)
vl Fuell 1xs HAPE, s, Al FolA HAsE o FE Al
Astz] A&

](Engine enclosure) W Z71%F 7hsste] AAFVE FFE
4.4.4 oojgt
ghgo] dojg BT oA fFFFoer FAS & AAHH,

Fig. 4.23 Type 1 and I air lock for naval ship
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4.4.5 71924 3 A A 2H
sk Ul F-2] Feto] 620 Pa o] kA sl AXE Y e B
Hell o3 s AwsEe WEIF Ay A9 Ssbel 3 FAHES sk
A7} 719k d W H (Pressure control valve)o|th, &7 UlH-2] et A
= FH(Localel AXE  SkEAS BT AAE AAAIAE
(Remote monitoring panel)ell o3} FHAI=™, H7GH e o]st= "oAH
5

N7t e A7 AnE sk $240]

Fig. 4.24 Pressure control valve and monitoring system for naval ship
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Table 5.1 Typical area classification

H =
T

Zone O

11 EAee ol

Zone 1

Zone 2

A&7k A
L ﬂﬂa}

L]HO]’L :FL—I

IEE

7

QA ARl Fei 7}*7}

Table 5.2 Comparison of rules for area classification

4|74

b 5E

Gik=y

3

ﬁ_

=]

[EC

ISO

NFPA

API

HSE

DNV

LR

ABS

Zone
0,1,2

Mz 4 {0
i 18 oo

Zone
0,1,2

Zone
0,1,2
(Class,
Division
o=
A3}

Zone
0,1,2
(Class,
Division
o=z
A3}

Zone
0,1,2

Zone
0,1,2

(S1g7r=

LEAIZE
gD

Zone
0,1,2

Zone

0,1,2

oA AA-E I[EC % ISO

Holl =

M
B
ol

N

1%

3}

oizke] Apol7} 91
o] mlmol N AHH FAL 37449 9]
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1.1.3 9= 7]+

Aoleke wARTNe Fe AATIA wa AP TIoR FAT
el A=, FA4ol W HA7]| =L Table 5.49F 7t}
Table 5.4 Comparison of rules for air lock
= A7+ 4 AFE3] 3 A A
1SO DNV | LR | ABS |da)e A}
S i
o nggTen Are Aole] 29
Door
Aol A ] v +4 1.5~2.5m | WA v +4 vl +4
Gas tight, | Gas tight, | Gas tight, | Gas tight, Gas tight,
Door manual
self- self- self- self- :
type ) ) ) . quick
closing closing closing closing .
acting
AF4
71E} til;lr;r—'aj/ S L _ air sweep
A} o 712
K refuge 2%V A
D A AR A 9] giada
2) o] &3l AL 4 720m’/hre] FF 4
oojztel A gut Tl UG apEde FAFH, AEHs A
of AgHE FAANE A5DINeS aFsta gout, WA T @
ESAT R TFsgol A3 Y FANE AY & YRR ] 9
714 Fewe 8okl ok = A weskd vlE] AT o] AHA]
she WA el A7) wiel STy AR oefgtel v Algkd
tholl gt} webA EYPEA)Y] HAaAT AS Fa YA gor gty
o7 1 m Wz AAE st Utk
1.2 AUk S A BEAA
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Table 5.5 Comparison of safety ventilation systems for vessels to be

built in the domestic

Semi—submers| Offshore unit .
FPSO ible rig 2] 91 A ut Naval ship
A2 | AUEEd | O9EEd | auesd | 9eeed
Owner | ==WAF | BPAF __|ARSH %9314 a
AR DNV ABS ABS -
89| Mobzelst | HamE | FEAY -
okotxH 25 Pa 50 Pa 50 ~ 100 Pa 500 Pa
Jkebadn) Pressupzmg AHU AHU or Fan High pressure
unit fan
Fan type| Axial fan |Centrifugal fan| Centrifugal fan Axial fan
opet 77 Fire darpper, ‘ Pre§sure Pre§sure
%3] pressurizing | Fire damper |regulating valve | regulating valve
° unit (pneumatic type)| (spring type)

Kizomba fieldo| A &%+ FPSO+= #AdAF 2 288
T7F Ba AFFYe] dAo] Y

2l webd AHUR O R Q715

2 v
of HHPTY nEES
COERS WEAZ 5

(Pressurizing unit)S AHUS| &7]

el v} FRHOR FEAe

2~ 3L =] O
glong E3r|e] 98
FUSol F

Yol 1007 o]Ato

R

Fashe AR

e At w3 kg
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