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FORTAN RIGASTER

B—F MHESUKEE D ENH

' R EOKE B E B A

1. EHKEERDERIHE

E#KEH Y4 (Ballast Water Management Convention : BWM Convention) HH i
5o KBt . HARIESCH 220 H, Mtk RS S SR 24 N0 i e o, Bt
B AR R Bk BIE B AN R BOKE BEIC R R (GR1—1— AR AN 30K & B0 E 1)
B, EZ5%)

N T IEBOKE B ERIHAT, LUK R IR IER AR LR AU, 4554 B 50 (8]
FIAFZEAE RS, SARREL. IMOAN TS —, N1 EEstk, FHE 7 14MER. (§SHE]1-
1-B&k E1-1-A)

SEUFE VISR AR M MR S WA IR (G2) , ABEEE RN (G8) iF
YA BRVIE SR (GO R INATEE (G10) N T bRt vk (G7) , ZEHda e
R BoE (G14) DR ZIZHE K (G13)

Fhh, SMERM S VISR R R AR N (G3)  REUKEE RIS (G4) fin b
EBOKIIZE S (G6) , bt ks (G11) , RMTNULEMIMERE (G12) 4.
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R |-1-8 EHKEEY E TR IR

i RBOKEELDNE IR MEPCZ Y+

G1 A RUTEV BT B % 4R T Res.MEPC.152(55)
G2 |[AREBUKAMITRIIIERE Res.MEPC.173(58)
G3  REUKFESEAKT HfE R Res.MEPC.123(53)
G4 |5EEOKE L PR T RS B R Res.MEPC.127 (53)
G5 55 s BK BT it SO 5C B 4R Res.MEPC.153(55)
G6 | HEBOKZHAN KSR Res.MEPC.124 (53)
G7  |EBOKIE DA - ASFHUE KA SRIEA R IR Res.MEPC.162(56)
G8 HEBIKRGEAH KK Res.MEPC.174(58)
GO |5 S R SR AR R S8 U GIEAR SRR PP 1 FE Res.MEPC.169 (57)
G10  |FENUR K A B S AR R 7 HIIE S AR 38 K 4R F Res.MEPC.140(54)
G11 |5 EBOKA Hise & KA IE SEHEA 5 10T e Res.MEPC.149 (55)
G12 A RMARVTIED A BT SO G S 1 i e Res.MEPC.150(55)

N T B OU R A T AE S KR L 7R N RS SR A 5 4R

G13 - Res.MEPC.161(56)
G14 AR ERBUKZ B XI5 # Res.MEPC.151 (55)

G2 Type Approval (MEFPC 53, 58)
=8 Active Substance Approval (MEPC 53, 57)
G100 Technology Program Approval (MEPC 54)

{(MEPC 58)G2 Sa

(MEPC 56) GT Risk Assess

(MEFC 56) G13 Additional Meas
(MEFC 55) G14 Designation of Exchangg

G3 Equivalent Compliance
{MEPC 53) G4 Management Plan
G6 Exchange
G11 Design & Constructic

MEFC 55
( ) { G12 Sedimant Cantral o

1-1-A EBUKEBEPE TR
6
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2. MEPCH) EH21Y

HprigHEA (IMO) MR ZE 02 (MEPC) LT iRIFiiE 1 5 R 80K E B 24 5247
RIS FPFERE . XTI MR T 212010412 H NIEFIMEPCF ZE LU N 25 -

2.1 MEPC59 (2009.7) £i{

2.1.1 5EAKES B REELY B R FIMOE A E K& & AR IR
1) MEPC 58 I, fEBWM.2/Circ.16(2008.10.17)H B4 1 #% P64 5 ) A UE B
W BJa, REUKALEE RS0 b I FE v = AR S A P 5 1) B MR B 5 S AR DR I IMO Y
Basic/Final Approvalff]H 3L BWM.2/Circ.#*B Ak kAT

B K il 7= i FR IE FARI A RE
HHE PARE T EcoBallast FAINIE | MEPC59/2/4 )
I Aguaworx Agua TriComb | #AAUE - MEPC59/2/8 YFA]
B COSCO Blue Ocean Shield | ZEAAIE - MEPC59/2/2 )
HE NK NK-03 BlueBallast | HZ\iE | MEPC59/2/3 L)
1 E RWO CleanBallast RZINIE . MEPC59/2 )
HA Hitachi ClearBallast wZ&INIE | MEPC59/2/5 Al
fii= Greenship Greenship Sedinox | &ZAIE | MEPC59/2/6 PPy

Note: #E [ Techross?t MEPCH 59k 2 LART st #5487 AT

2.1.2 HRKAKRE RN AEAE SRR R4 R
L 3R, AR A A== B A W] DAHEH 5 AR KA 9 s K RAE I
W B R BOKE AR . HEEMBLGIETFR I “H K EBOK AT VLT
7
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R SERUG, WIRHISE BT AT S .
2.1.3 FR2010FFEEN ERHMARFAS000m3 L FHIFMHID—2 (B KRG ZEH) S A
FRISIE 07 AT BB 1 5 R
1) WA XB-3. 3HIHLUE 1Y H I RE I bl 2048 JE AT A R o 50 BUI WAk, JF Bt Bseh
TRt BT R GT A, Bl E20104FFrdiE iMn, 38 BIMO Res.A.100
5(25) DR RIE -

2.2 MEPC 201043 H#75THRkeil

2.2.1 GESAMP-BWWGY FFIER TR PIEAINTT, RENTTHRBME

ESER il 3 7 P AR VGl AR A RE
i [ PANASIA GloEn—Patrol R ZANTT MEPC59/2/7 VNG
12 ] Ecochlor Ecochlor &N A] MEPC59/2/9 [ RikwT
1 ] Siemens SiCURE FEAA AT MEPC59/2/11 iAW)
MaE Resource Ballast Tech. Resource AN MEPC59/2/10 AT
FH&£ ATLAS-DANMARK ATLAS—ANMARK FEANTT MEPC60/2 FRINTAS
HA Toagosei JEF AT MEPC60/2/2  HAT]
] Sunrui CFCC Sunrui FEAAT] MEPC60/2/3  i\"]
A DESMI Ocean Guard FEAAT] MEPC60/2/4  iAH]
& 5] 21t &0 i A BlueOcean Guard  |FEAATAT MEPC60/2/5  i\®]
3 [ PR E T HiBallast FHAINA] MEPC60/2/6 VNG
i [ KWANG SAN En—Ballast AN IMEPC60/2/7  HAWAT
E71192 Qingdao Headway OceanGuard FHAINA] MEPC60/2/8 AT
1 ] Severn Trent DeNora BalPure FEAAT] MEPC60/2/9  [A#]
& 5] WAREL EcoBallast1) wZINA] MEPC60/2/1  HATT

D: BAREGESAMP GEVEIMRBHER K& /N -BWWGBGEIE K &, [HMEPCHS9X W E, A IEAIL
AR A, CLBEPFN e et (160 b, KRR AT i 45, P& m]Ja{EnT

2.2.2 5 IMO Res.A.1005#2% 1 )5 5245
1) HIWERE R XA TR RS KG S E R BEURSHH R, EHE25KIMDES (2007.1

Qo
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D EEfIiE [IMO Res.A.1005(25): 20094 HiE M AHMIE . Rtz 4, A%
FAt SRS I, AEMEPCE 59K W il i g sl MRIEIZ R, 20104 K LLA i
AR AR _E B IS BUK AL BE R G b B E . IF HSi & EE S BUK R G WER, #T

A RER K St o

2.3 MEPC 201079 H 61kl

2.3.1 GESAMPGEFIRERI 2 RKERE /ML) -BWTSH T FIER VIR 85 45\ 0T K& B ZHA v )

Nio
S i) 1 7 i AA] AH IS RE
5[] =% Techwin Echo Purimar HAINE  MEPC61/2 VNEL
i [ Aquaeng Aquastar HAGAR  MEPC60/2/1 NG
H 4 Kuraray Kuraray AT MEPC60/2/6 AT
H =JH&ET (Mitsui) FineBallastl)
B[] 21203 fn ARA Ballast W& ] MEPC61/2/5 VNG
2 Qingdao headway OceanGuard wZ&i\r]  MEPC60/2/2 NG

Severn Trent
1 ] BalPure w4 MEPC61/2/9 AT
DeNora

1 ] Eka Chem Ecochlor w&i\n]  MEPC61/2/8 NG
HA =HFET SP—Hybrid 4N MEPC61/2/2 AT
Fh [ Sunrui CFCC BalClor B4\ MEPC61/2/4 AT
D EIER R A E, AR G8 IBURF I AT RAHAT o
2.3.2 \20104F 11 AXRFIBER R K EH LR AL

D fEER: 2740E %K

2) mEeA EE AT 25.32%

3) FEHEKE RIS SR A B E35% UL E 30 B E i H A& 12 H R4
);‘;&0

9
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BoE EBUKAEERGHI N

1. BWTSHI#E

HI T MR S SR AR B A BT Aol TRl O THEM EREIZ RS, EHREREIMO, Xt
VR SO EEPE R BT R/ DAVEAL I RO SRS VEPD UM R AN AT o i PR B R 48 2 A
5, AT IR AR A HLA AT F K AT B RO B i o & — AL 8 RS IR I O i TM
ORIEEMI A AT AN AT AN ZAA AT R G, AT IS T MEPCHIAGIE

HASIMO AL J fie 8 AR (10 b 225 B 3 B IS 25 [ U2 T (078 K ZE W RE T A5 Fh
TEPERE LK RERf € M AR R, A A0 R A AT i TR OA T IO RR 22, IR SR AR B R G A A ] S8
FHAZ IR G K H PR th 2D — 219 P R IR IE R R SE s 48, H1iE ), A A i
WRORE AR AE ) N EESAT RS0S54k, N T AR BOK A B R G R A T 45 F K [ PRt 24
D—2VERER MR G, BEAERT B SeAT i KB I I UK A B R ST S

54k, 0T S B KA R AR RIS A7 S L S S SR, AR B
EMR GRS, B SIMRNED, WL, R, PR, R, BT
R

2. EEAE/KARER 2 58— MBS T A N A
2.1 — I

2.1.1 RiBEHIEX
D 8K TR OEUR, B, HZOK, P RRE K AR N R R T AE A _E
BB IEEE A A IR -
2)  RBOKABERSGE: N T EREEBOK LUTED TS A E KA KRR, Bk
VIR S HEH LI, PBEE, (LA R B R — B R 2R A B R
3) B (GT) ARHE1969EAANMEACN EAT R E P b 20k 1, I Ja g2t 2 h Tt
F e ) S A D R T B PR K
4) MR (Ship) SRARK EIBATHIFTARASKAGAN, WK, B, G, FSU
GFflrFG) , FPSO GEARA~FE itk E) 5.
5  UUEM: AN EREEK A TTEY R .
6)  EHOKMAE: WiEEBUKA AR 2 @R EAR X, NEBOKIRR, Wiz
R LR B0 A 110 s B 1 i AR

10
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7)) WEVEYIR: A KA B SRR P AR R R, R R EAE )
2.1.2 FREEKBUEH)E X
1 giEadE Mo LA B
a Fl B
b B TR PR ARF 2 A A ) e ae i R 2
CHEAARIAERC 2> A TR T B B 51 1 % — 50 % A (1 fe /b o
d. & TN £ 2 o
2) FEKIERIE NI SuETE I
a. EEOKIEEEA 15% 1A E o
b R AR S AR T 1 15 450
c. HHEFE T TAERIAES AT DUE K 104 BA BT L
d. A HRAFEUN EBOK AL R B AT WIENL: N T HED—1RE, UM
H IR AR SO A 4 B 1 2 i .

2.2 N IR

2.2.1 PLAE HOAEAR
1) XTI o 23 R BoKim stk MG A AnEE . CRIEEKME, Sl T
&, FSU GEfElFE) , FPSO (A FERREE) &) .

2.2.2 BB
D BriFFE, FSU GAf#lFE) , FPSO GERAEfFE I3 E) 4b, 4004
W DA_E BT P40 P RE O 7 B A 9 0 HL A A E S IR o

2.2.38 R ER
1) BRI A i B K PN AR BE AR L 25 7k At 28 RS Rl b HE R K
A AR

2) AR, HE BB FAh A s, T BUFARR AR S5 AR AA -
3) AR BIK I AEAA

2.2.4 &M LER
1) KA E50m, B K ER/KE RS K, (HH T 15 Rk va B (7 WA K 3 E R A
BB FE B R ESRAHL AT R AT HIFE I B B 8T TRk e

2.3 D=1KD— 2800 By ™ A B 3

11
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EORTAN RIGASTER

BB EBKEERGHIN A

2.3.1 NIF R
1D MR EOKE B A 20094 /T Ja, KA RKEEKE TR 258 L D—-1/D-2
FORIMA A, TN RIT-2-APR.  (H, XA E SR ML RO A A
AL P

Ked Laying?|= | BW Tenk{m? | 2002 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Ships whose keel is laid before 2009

< 2009 <1500
< 2009 1500 ~ 5000
< 2009 = 5000

Ships whose keel is lad affer 2009

= 2009 < 5000
2009 ~ 2011
= 5000
=2012 -

® 1I-2—A MEAAEEOKAE B2 BT H4E FE

Reg. D-1 Application of Ballast Water Management Plan according fo the requirements for
: ballast water exchange (Res MEPC. 127(53))

Rag. D-7 Application of Ballast Water Management Syetem which type approved according to
’ the guidelines of Res MEPC, 1 T4(58)-G8

2) BIseE A R 2 AE H (TOPPUE Ry IE H 8128 5 1928 —IRIBWMH e
59 K 3] IBWME JH i 2 (A1 81 e 30K AL 3 R G N AZARIED — 21 2Rk ok 1 B .
3) KT LR MFITA
a. MRS H (K/L) @ 2008.9.25, MR B: 2009.2.23 (IOPP#E:#E)
b. E#HUKIATHAE:  3000m®
c. 20144E /R4 —RIBWM P k3. 2017.2.22
d. 20144 JFIBWMII 5 — e WIREe: 2019.2.22

@ |n this case, Reg. D-2 will enter into force on 2017. 2. 23(IBWM
intermediate survey)

4) RG] B
a. frfar i o (K/L) 11991.8.24, MyARI51EH: 199245 15H (IOPP

12

Fii F S 3K A B R G 4R v LA




~ 4

o8 R RGN KR
U
b. JEHKATHAER: 6000m®
c. 2016555 —RKIBWMK F kL. 201745H14H
d. 20164F 5 —RIBWMIE I : 20204E5H 14H

= [n this case, Regulation D-1 or D-2 enters into force from the date of
entry into force of the BWM Convention, and Regulation D-2 alone will
enter into force on 20017.05.15

2.3.2 D— 1N o i I HK ST bz i
1) E#EIKEFRII95 % LA i #
2) MM Flow—Through Method KT HBIKAZH MR, EE AW & K BOK AR A1 3
R TR A 95 % LA IR AR, A S B R BUL BI95% LA E A8, AT LA
KT AR 3R,

% 11-2-B D-1 SN EHKA B

Exchange Standard
Exchange Wolumetric at least 95%
Efficiency Flow-Through Method 3 times the volume
Whenever possible.. 200 miles from land, 200 metres depth
Area In case unable., 200 miles from land, 50 metres depth
Areas where does not meet.. Designated area by the port State

2.3.3 D-2 Pl Rk e vt
1) /MK SO LRI A AR BO m® B 104
2) /MR 0K B E50TCK LA AR A2 A B BEmIE 104
3) WAEYIER
a. FMEERLFEA100m, Icfu( FEIEE AL LT
b. KWH%100ml, 250cfuld T
C. MR EE100mI, 100cfubl ™

13
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EoB RRALE ARG KR ..
% 1-2-C D-2r#iE ik Bk 22 et o
Organisms Standard
) =504 Min. Dim. less than 10 viable organisms per m?
Organisms - - " -
10gm ~ <50um Min. Dim. less than 10 viable organisms per mé
Yibrio Cholersa Llcfu/100me lefuflg {wet weight)
Indicator A -
: Escherichia coli 250cfuf100mi
Microbes
Intestinal Enterococci 100cfuf100mé

2.3.4 5MAEREAXALMERINER, HSEAHEBEHRRABHC

3. EEUKAE R SR B A INE

3.1 — Mo

PR AR K A3 R GE R EDD R AT« S PR B R 2K AR R G NIRRT GO AR
FEIMOSRZIL, $Rdt BIRIHREE FGOM H =2y T 1€ /& 75 A T VA i 8 b i —Fh A A
S LRSI UL, AR, N R R S K PR BRI AE AR AR 2K A 2 R 4t
PR ) P 1S P VR I P E

FEAN TR T 38 Sp 35 PR RN R K B EE B 240 T R K A B R G BT A — R T I A
Al DABEACA AT BT 33 A RME B o B, BERIAAAZAE IR s 7= 2R (B s, DL
X NAA, R, 0 7E Bl R AT AR I B I TR FE R (R BB

BRZANH] (Final Approval) f@f84 TsFURL, S8 A s o3 s i ol 1) PR 2K Ak
B ARG —FRATT, AR R HUK A R S8 T HE R TG R E (¥ AL 2 A P S5 R AR DG AR
5o WEHEMFGEB AR H B FEEGESAMP L% B FIBWWG, GESAMP-BWWG&$EMEPC
TGESAMPRTEMBANA, B & AL KRR, 8RS PP R HOK AL R S
PR 2 ) R 1R SEAR A B R 2 A

3.2 IMOIAFT IR 7

3.2.1 EAIAEERM RN ERKGE RGN THERF (BATHEFEKGS)
1 JEN B, A RS P B A e 3K A PR A B A AT i B IMO R 2 AN T A e 2%
AT, HEKI P A48 R G Tl IR s T RE P AT, 3RA8 B AR A BUR B 5CAIE
LN
2) ARG R BOKAE B R S, R AR AUV Type.
3) MRAEH A R R G8HEAT M A AR P U1 TR -3 - AFR, B sesa i AREHLC &
KIS ARAELT N RIT-3—Dfis.

14
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Plan Approval - Design, Manufactunng,
QOperation, Performance

-

v

Type approval Tests
— Land-based Test (RD)
- On—board Test (RO)

- Environmental Test (RO)

— Feasibility Test (KR or KS

'

Bzue a Type

[ Approval Cerificate

|

!

Inspechon

{ On—board Ships

|

WRAE L HI4E RS G8 HEAT I R AN IERE

15
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RII-3-D BRI K LI bR iE

Reqistered Organizaiions Test kems Test Standards:
— To comply with D—2 requirements after repealing balkast water
- KORDI (Korea Ocean [.'Il_;b;f:ld ml:hun—!_stnmﬂe—!dim:hﬂne process 3 fimes
Reseanch and € ~ Test omgansm
Development Institute) — Gampling
- KOMERI (Korea Marine —Test cycle - more than 5 times per each cyde (PSU). minimum 2
Bl mmifesrr cycles (iptal 10 times)
Institute) Land-based "
— Capadity of control tank and balkast tank should be greater than 200
- Busan Techno Park Test 3
—Time of sampling - 3 imes shortly before/after ballast water treatment
— Vitration Test
- KIL (Korea Testing ~ Temperatwre Test
S Ervironmental | —Moisture Test
- KOMERI (Korea Marine Test 1P Test
Equipment Research o
Instituie) — Power Varation Test
- 868 Tesco ~ Incline Test
— EMC Test
- KR (Korean Register of  Feasibiity for ship's operafion
Shipi .
ppingl Feasbilty | _ b somance of Alarm Device and Recording Equipment
- KBSTA (Horea Ship Safety Test _ -
Technology Authority) Control ng System

3.2.2 HABEHEYRKEBKLEERAGHNANTEF (BLKIEEG)

1) A S PR IR Bk AL B R e AR K AL B R G A IHE RGO, E e HIMOSkR
FFREAN AT FER 2]

2) PAFHEAN AT AR ZAATT R P I [1-3-BAR 11-3—CHIRiT, FEANTHTE

A EGESTE YA RHE R .

3) BN HEIE SRR I 3K A B AR G RT AF RS i T S A0 SR A i i St D S 56
iR, HERROK R B R R S AN AT PP 45 R 15— 8L S R0 E B AL
4) NIERIE PR L2 G E (42 7 B G, BT AR AR EE t H I BUR RS FRAIE .

16

Fi S SR AR B R Se 4R

LA




~ 4

B RHK AT R G KR
[ Application
- Submission of documents | [Manufacturer]
{Izboratorial level) 1 d
- Assume discharge penod ) y
' Application |
~[Member Siate] |
- Closure of
[ Evauation Result | v

Approval | | Additional
(MIYMEPC] Comments

!
Fvaliation | |
[ . [IMO/GESAMP)

- BEvalation and Analysis *
of Toxicily
- Report fo the Adminstration | Approval
| (MO/MEPC] |
¥

Circulation of
Approval Result |

[1—3—BIRMBEAIN T HFET

[ Apolication

- Submission of documents | [Manufacturer)]
(Izboratorial level) i !

- Assume discharge pericd b ~y
[ Aodlication |,
~[Member State]
- Closure of
[ Evaluation Rasult 4’

A

Approval | | Additional
[(MO/MEPC] Comments

¥
Evalmton |
[ _. [IMO/BESAMP]

- Evaluafion and Analysis 4,
of Toxicity
~ Raport to the Adminstration | Approval
[ (MOMEPC] |
¥
Circulation of
Approval Result )

1-3 - CIRABR LT IR P
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BB EBKEERGHIN A

5) A FHETER 5 ) I BOK AL B AR G0N T REIRASFIMO IR 2T, Br T 21 4R R GBI
FORUAAN, ARSI 2R R B A M PP IE S AOAR G SCAF I R R I =3 —ERfR

RII-3-E RAEIHLIRIHE R GOB N A5 2K

Additional

. ltem Test Standard / Document
Requirements

- Toxicity Test of the treated ballast water

Toxicity Test ) . ) -
- Persistence Tests, Bioaccumulation Tests, Toxicity Tests

Test

PSPC

. - Effect on corrosion of ballast tank.
Corrosion Test

- Data on effects on aquatic plants, invertebrates, fish and
other biota

- Data on mammalian toxicity

Application Form - Data on environmental fate and effect under aerobic and
anaerobic conditions

- Data specifying the name, dosage, and maintained period
of each ingredient of active substances

IMO Basic Approval Bio Test

for Land-based
AT Environmental Feasibility
Active Substances Test e e
On-board

Test

IMO Final Approval
for
Active Substances

. Government Type
Approval

KII-3-D MBUFAS R RN THE-B RIS

18
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Feasibility
Test

Submission of Application

for Inspection /
Drawings / Documents

Drawing Approval &
Revision of Submitted
Documents

Approval of Feasibility
Test Procedure

Feasibility Test
{ Land-based or On-board)

Issue a Certificate

PATT— 3 — B3 W 1% S 4 O R

3.2.3 MBUFSREAAERIFRF
1) AEFETE I S BOK AL B R GE, ARG LITR R GBI ZER,  FEASIA AT S e 28N H]
kR, WEII-3-DPrs@d [ seis, Ar bsek, HEiscls, @nNrEsiR)E, l
MBS R R AN FTHEF
2) WEVEVIR R BOKAE B AR SE,  HIMOZRIS AN AT B 1 5246 2 PSPCJR itk S48 14t
PEHABTURESS, A5 HIMOSRER& N Ja, BT Bk 1) Fag8 K r4Fhsk
W), J7 P ABUR SRS R AOA AT IES
3) W MVE SR h i E EUFACEE, It B N S S s, R E A T -3
—EfrR i fER AT .

19
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B8 BEKLEHERFHIEAR

B8 EEKLEHERFHIEAR

1. EBKAEERG AKX 7 K R

FEIMO H B b2 P REFEHER € < 3T, 200345 HITFEA7EIMO  GloBallast 4t 5T & (&
BRI BT R 58 AT A KRR BRI LN o AEIMO B bR £ P RE S HERE 5, M
200445 AFF UG, 1EB NI AATHISE ZIKICBWMEE 2 ERRKEBKEAR, 15545 R45M
P24 i A A P A5 AR 2

200547 HMEPCH 53Rl b, N T REAE20094FE H bRl 2x b, LEFF AR ) A o) AE 31 H
ALETRMEERE, SATEARRERN, ZRE 78R REAR. T EIMO LR AR
AN PEA) A T 45 7 F 58 R BESR B SR A AR IR S AL TR PE O A3 PR AR A AN
R8Tz R

BUAE A5 [ 50 T I UK A BEBORIIT A S ATT R AR, 18 25 1) 9% FH R e 1 SR sk S B SR 1)
BORA IR, B R T B 56075 T 75 SRR A A

Horp, 509 VEYI S K AIE T 5252 e B R AT R A ) TRl — TR S 1 TR 3 B M s 1)
R SE AT SEROADRE, WA R DI . T R AT MR R R K A B R 2R, AL
BAR B AR IR IR - 1 — A, A R S PR 5T ) S R A B B A IC IR AR G R A 0T, &
feftaERidid .
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& -A RERBRARX K

5 JOELES N AR 3 7 TtE
A+ A Techcross A EBEERIZEY
TyE+HBS4k%  |EctoSys, RBT, GreenShip Meyer A REERIZES

R+ E SRR o ) - AREBEEGNEY
Severn, Mitsubish, Electrichor
A+ T
T+ S FE+ TR OceanSaver, NEI -ANBEERILEYR
dIE+AOT PureBallast R HIRH
A RERBAIEYR
|Panasia, OptiMarin, Gauss, Marenco, =& iR
T yE+UV
Willand A REHEBNEY R
(id3E+) A&, Special Pipe, NK A RERERIZEYR
T+ —E AR EcoChlor -MERE R I
TR+ Peraclean —HIEAR 8 B % B>
10 g bR+ e Hitachi — B>

LI BUK AL B B HE A R

Overboarg” ™
| =—b -TreatedBallast Water = = - Ballast Water |

MI-1.1-A EHAKLLHE RS R Tk
—REFNL, EEUKAAEE RGN - 1.1 - AT~ . RE KPR Ab B ] 8 o i e sk s,
B 50m A KNI AED) KT AT DI S 25 . SRS, 29 R AL 2R v AL B AT DU R
HRKER, REEAHET R KIENEZREN . G, ERRE AN AT R 3K F Ak 3 i 75 2
RARIAL R RS TE I, TEIXSEAbFREE R, BEPaT MM bR . 7EIR 2 RS RAEW aliiiie Y K

21

Fii F S 3K A B R G 4R v LA




—y
$=8 FRALERLNHA KR

NSO B, AT B A DR IR EGE AU O cavitation) GYEMEALIETT AT AN RS
o, I HOAT DA B s TiE i .

TUAE 7 SO T 5 2% T A B 1 = A B I DTV OR SE IR o 2T R E A R AN (UVD) 177
%, KRR R TTE, B B A BA BRI R TE RS R R T

R IEAL -+ O B i

Overboarg/ ™
| = -TreatedBallast Water = = 4 Ballast Water |

BIII-1.2-A i ygAb B+ el db T VE IR EE

IR R R A AE A2 S A . BT 1.2- AR A BT VAL . ok, il
LS TR ACEK RO HK A, AR, i B H T O A BROR A BK T A ) S AT R
WAL, BRI RA AR BT TEER T . ANREROTERL, 'Ry, FE
SRR TN, A G S R BT R SR B B S A LA ORI L
AW, RPN, KER, LRSS BT R ARE I . RS
IKHEAT HER AR BRI, 75 2305 e BRI B R SR PR RAR B

Overboarg” ™.
| = -TreatedBallast Water = = 4 Ballast Water |

|
o . i
1

l@HI—l 3—A T+ TR+ BA
FIIL—1.3— AT~ NAME AL 2224 S O AR BR 7 v RO RE 2 P o VR N A R /K i i i SR Bk 2250
wm UL _E R AP BT o ﬁi?)ﬁk_r_ﬁ/r'( ( cavitation) FEERRNWH, FEMHN =A% E

22
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Ao FEL R AR PR SR R B TR S K P AR B B SRR T

1.4 tEMER AL EE

........... BWITS F----------

~ = -»{ Inert Gas Injection |- - -

e ————
1

Water Quality
Control

Overboarg” ™\
| = -TreatedBallast Water = = 4 Ballast Water |

BTT-1.4—A PSSR KL HTTE
JEHAKENE, P SCHFE (venturi pipe) , FREUKAHFENTHEES A, @ 55
KPR EE T B AT R AR B . i AR D, i R e EE AR B kK R AR BT .

TIRBOK AR T B, APICRETE, I, He A B N R B UM
FFHEHR .

1.5 HLfpALER

-
............................ ! Overboarg” ™
| — :TreatedBallast Water = — - Ballast Water |

BITII-1.5—A HLfFAb B

e bl Cllett

o PR LR P SRR AR S T R B A %, BRI R, 38 I ORP (a3 Ji ) SRl
RARBEE, T SERLR AR . Oy T Bk IS BUKAE N RCEYI R B, B R oK i B — 2
M. HITRARRE, EEKAEARHE, FRE R SRR AR RS .

23
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1.6 i+ Witk o &k

Overboarg” ™\
| = -TreatedBallast Water = = 4 Ballast Water |

BITII—1.6—A WA AE P

JEBOKIEARE, DN 7 B R A BK TR Y, A R R R S8 N TR T A
A28, HEKIRI S B, KRR, SURCA L B R B A A T

I -
' ——
Overboarg/ ™
| = -TreatedBallast Water = = 4 Ballast Water |

BIIII-1.7—A SAMRAFRE

1.7 WP+ RANRAL B I

IR R AR, AN EAE AN N RO S 2 T S T R K R A
VI ROTiER), AR5 PRI AN R BEY A A . AR, G 50 AR TR 2 B RO
B AT LA S AR R EAT AR AL

24
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2. AT TR B R K Ab B B ARRAE

R A s B AR PR B AR B AR SR ORI A A )R I T, B AR R EOR, &
GRS RNEL, EEEIERTR S, PIEEINA, DRIE BTSRRI
FIERRF LS B S LI E & F.

2.1 PureBallast System(#/g/56 /mMEPC#x 2 & #t)
2.1.1 —&FHIW

D ZHE AR NPureBallastAb¥3E &, TEMEPCIHIZS5XK N I, DABGILIE AR T
REEEV RS A S A T %8 AR PRI — IR BION20074:7 H AR5
6IKMEPC&ULH, AR 4 SCRIN 3RS T HANIEM 2. I JEAT Benra
d AOT G EA) K K o

2.1.2 BIRER

D i€ (50mm) MIVTIEY, KA TFREIE A T BR 25K MBORL R e v, i 1 B 8 vk
BT

2) AOT 2Pk 1 (MBS T X o 8] 2 B = A 1R 7K v s e HLA AN
A BT F A T R B B A, Bl R Bk A B R G iz B
R R LA (O3) MpHE, BB Jid A A, 5 MR RR IR S5 R 3 i L A fb e
JIHIHAR . Benrad AOTZ3:E &t Bk HH:1EH 1Rz m R 8RAME LT, st Ak
R MR IGSRARE 7T, I SCIUAE R T S E .

3) AOTRAFAEFTFHR AWM, WRKEAF, SR, A M, @RS
b, AMUEA RS, 7 H S R SRR AR, AR TR
Y B SRR . FEI-2.1-C R [-2.1-D R EH/KAFR (0 G R

Inactivation Destruction of

of DNA cell membrane

K [I-2.1-A PureBallast[w FH 5 38
25
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FORTAN RIGASTER

Light source

\ ‘&
g ®
- F.F F-P
X,
[N . ™
-
Wgte >‘° F:lﬁ .—Radicals
(. . = Pee p./
( !"' -~ [ )

Catalyst :

K MI-2.1-B  PureBallast )3 F Ji7 #

Wallenius
& Valve open AOT unit
O Valve closed
Piping system

L.

Ballast tanks

Sea chest

[1I-2.1-C Ballasting i f&

Wallenius

& Valve open AOT unit

I Valve closed

Piping system

Ballast tanks

Kl MI-2.1-D Deballastingid £

26
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FORTAN RIGASTER

KII-2.1-E sy i i R AO TS/ EL PureBallastAbH3E E i & 1A .

AOT Assembly

= Weght
= plame:

= Camaeily

= Pragsins dnog
= Wantenanc:

= Cafusisds of:

Kl II-2.1-F AOTHIAC & K

CIP (Cleaning In Place)

Sampling Point

1-2.1-E AN PureBallastib 5 B Wk &>

Z0mx10m
g

L

B RN
250
0,34 kar

Levages (1500 h)
Cartalys! [3000%)
Varesior (1500 h

WCD {1500 hy

2 Lanng Drrve Cabineds
1 Rencior

1 Braskar Cabingl

« Filer type: \Wedgs Wire

o Filterfneness: S0 micrors

& Naimisnancs: Inspecbon once
e .

v Prasupsdoop; 0,05 =033 bar

Exampde (1060 nin)

= 2E 30mx1,0m

« Candes TE pess

v Wisight 14000k

= hinlume; 15181

= Bk fush 0,2 mifcycia

Kl MI-2.1-G JiEs

Model Fowar ConSUmption | o, ¢ aoyT unitfe)H X W X L)
(ki)
PureBallast 250 &0 208 X 1{m)
PureBallast 500 120 2X0.8X2(m)
PureBallast 1000 240 2% 0.8 X 4(m)
PureBallast 1500 360 2X08X6(m)
PureBallast 2000 480 2% 0.8 X 8(m)
PureBallast 2500 600 2 X 0.8 X 10(m)

x£ I-2.1-F W FEEE

27
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2.2 Electro-cleen(iE/MEPC 58k <> (FZMIE) )

2.2.1 —RHEI
DTechcross? @ BT IEFF K HL 22 b 335 B Electro-Cleent 4 F— /M f#E2E B, Ele
ctro-CleenfE20064F-3 A 54K MEPC 2 1 F3k1 T IS PEWIIR 1 2 ADUIE, 7E2008
FESTIRMEPC 2 343 T F & AL .

2.2.2 BIRER

D) RN T SR, B TREBES T R EREES. ER@EfEd, kM
BRI 73 T8 I B T RS 1 BT IR AL AR PRI A M 78 20 B L s R ) 2 B A
PR E T B SR R RE . KRR, 2P EEER, IR
W, HREMR, dER, SRR, RA, KERBFZSHUNE T, Xl
PRI RALZE, LT A HLEA AR R DL T AR SN o

2) BT RALKEFHUL ) Z — PG AR A RE M, LB 150, AT g
FEWFIR RS i, TR BRI R IR £ W] DAFFEE IR R K IR BOKAE N A . 1E
R Z AT, MO E R E, SROAEHR K R LT N0,

2.2.3 MRER

1 FrussdldE® (ControlPC) @ il EH/KAE R4 .

2) I HE: De-ballasting W, 7EEBZKPRAAH R IREATSUN RN G H 3
ORI B R

3) HVEERLES: TR R S8 YR K43 B

4) BERAS: B HRE R A O B R AL D v R AR 4R ECU.

5) Hf=EH 0 ( ECU : Eletro-Chamber Unit) : #8820t (10w I i b se B s
AR (VI3 e M R R /K AL B (PR 0300

28
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R N

P o
Desirfecton mechanism by sectne poterial
) g e i
dartecten)| N\ focaie Lo Sl T

P [ree—, et ;-.n- o,
Disinfecton mecharsm by radcal

EE

<K MI-2.2-A Peraclean Ocean FEIIMIRRE >

MODEL T:jfi;" il f;:;";m"m“ Size (W X D X H){mm)
ECS-600 600 3660 2200 X 100 X 1800

ECS-1200 1,200 720120 2000 X 1400 X 1900

ECS-1800 1,800 108~180 2000 X 2200 X 1900
ECS-2400 2,400 144~240 2400 X 2350 X 1900
ECS-3000 3,000 180~300 2600 X 2500 X 1900
ECS-3600 3,600 216~360 2700 X 2500 X 1900
ECS-4200 4,200 252420 3050 X 2500 X 1900

% 11-2.2-B F= 5tk &

Conduciyiy sansor

; 3 L N i
i
Canbral Compuber Diatibulcs | Fachifiar Hasl Exzhangar j

[II-2.2—C Electro-Cleen RIEX]
29
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FORTAN RIGASTER
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2.3 OceanSave ([@/MEPC 584l (HZANiE) )

2.3.1 — =W
1) #EH OceanSaver s ®HF R FIALIEEE B £ 20084E3 A 5 7IXMEPC & L3RS T
FEAHIATT, FE20084FE 10 H 58K MEPC 2=y b 3R18 1 VLW i 1 B A MAIE

2.3.2 HARER
1) 200740, KR TR IELIE, BN (cavitation) R KAE
Yo, i 7N R ORER RO
2) A, WREIMO R E Y A VGRS, MR ARRE . BRI T
/IS
a. Mechanical Filteration Unit
b. C3T Unit : Hydrodynamic cavitation
c. C2E Unit @ Activated water
d. Nitrogen(N2) Supersaturation unit
3) E20064F 2 Hl, HWAC2DHMLE, FEMCITHOVAMEE . CITHL M A
IR TR P R, SRARKAEY), nEIIT-2.3-AFR.
4) WERADRIFR KRN, FEAA 0 R ORGP 1 SRR AR A3, AEHEH I, 52
A AR AR SR . TR M1-2.3-BX&IT-2.3-CHisn v Ballasting #1 Deballasti
ngfid e

30 m? capacity each unit

20 units X 30 m3 = 600 m?3

K [1-2.3-A OceanSaver C3T(600m3/h) 4/ CEE

30
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Air compressor

Juelise|Eg

ﬁ EW Pump i
M, generater

Disposal
(separated organisms] Sea

[I1-2.3-B OceanSaver E#/Kff) Ballastingid £

—l- o el
Alr compresser

| e Ak o
8
e

-

B'l'l' Fump l

I
* M, generator *

\...._._.............._.I_._'

¥
Sea Discharge averboard

Kl MI-2.3-C OceanSaver E# /K Deballastingid 2

[1-2.3-D OceanSaver [FZ3E0t & K

31
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[I1-2.3-E OceanSaver &b 3 E 1A 3554 & 0 i B s

2.4 RWO (fE[E/MEPC 59l (FZNE) )

2.4.1 —E
D) RWOR A H K] CleanBallast Ab¥EE: & EEMEPCH 59K 2 3RS i ZAMIE
K, ZACFEREE, (EANFE AR K ARt AR e DLSE B AN T B A R .

2.4.2 HIARER
DS BORAEEK BN, A 50 225k B P il i i g 4% B DiskFilter 70 8 A A4
B R ERFE I B EctoSyst k. De-ballastingfh, Ab¥FEIS ) T 2 /K F oG
EctoSys (HF3EE) , WEBOKASHNAERREUR A KIEY) , FHREEAT R KIS

2)EII-2.4-Af7x NBallasting i 72, YiiE¥ & 50um A 2B DiskFilter kit i€,
50mUA T I ED MBI ] EctoSys U ER R K. EI-2.4-Bfi7= 3 De-ballas
ting )it A%, AbEIE R EBOKIEE EctoSys/a kMg B 1I-2.4-C, K I1-2.4-DX&
EII-2.4-EN % AMonitor, DiskFilter K& EctoSysHIlf, KT %23 E 1 Spec,
W

a. Power Consumption FEHE&E) : Min. 0.008kWh/m3 ~ Max. 0.1kWh/m3

b. Pressure Drop A% (JE/) 0.6 ~ 1.3bar

c. System Capacities (R&ZAE) : 100 ~ 7,000m3/h
32
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Ectasia®
DiskFilier unit disinfecton
walve poaition
| = open
M oas

K MI-2.4-A Ballastingid £

Ecl by
DiskFiler unit dmrm'l

walve posilion
Ejopen

ballass waer

K lI-2.4-C Monitor K 111-2.4-D EctoSys

33
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K| MI-2.4-E DiskFilter

2.5 NK-03(# E/MEPC 592 (ZAAIE) )

2.5.1 — /&=
1 NKafiE F R FEEARAE 2007 HMEPC 56k 2 BT 7 s PEY B A S A A
iE, 20094E8 H MEPCHIS9R £ E3RAT T A HIAIIE .

2.5.2 BIARER
1) FZEEE t R 22 US4 (0 2 B L AR AR I g 2 rh g Al s R AR AR, 99%
IERRWAE (R bR Rk ANy (A
2) [I-2.5-C MFRP~ANK-O3BRAE 11-2.5-CH ¢ 015(300m3/h)F] 400(8,000
m3/h)VEH 15T 2 AR R SRR HAR LA

1A L

TS T

n
W
—i

=

& 11-2.5-C NK-O3& g1
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Deschiege B0 sen Troatment durisg balastng Dschage o =ca

............. Dischpegs line
il ; ; ’__
v | Lt
| Bl | i |'T*__| ’-
= Hell— |
o N TRty e il
\:\q | afme b | svane /;’/
Lo Lo
Sea Chasd Saa Chest

K 111-2.5-B N NK-03 & RicE W
Model/ Type Flow Rate Ozone Production | Power Consumption | Foot Print

{rm*fh) (g/hr) (kwh) {me<)
ME=-03 015 1502 750 257 3.7
ME-03 030 3002 1,500 46,6 5.8
ME=-03 050 2002 2,500 694 8.3
ME-03 075 FR0K2 3,750 Q5.8 9.5
ME-03 100 10002 5,000 150.2 11.5
ME-03 150 1,500%2 7,500 199.9 1549
ME=-03 200 2, 000x2 10,000 264.9 166
ME-03 250 2,.500x2 12,500 319.2 23.7
ME-03 300 30002 15,000 4.2 260
ME-03 00 40002 20,000 486.6 331

® -2.5-C P mAikgE

2.6 Hitachi-ClearBallast (H4. MEPC 59k & (H\Z&AE) )

2.6.1 — &=

1) HAHitachifi JF &K ClearBallast(Ballast Water Purication SystemfE20084E3 H
157 MEPCL L, -3 TimMY R E AL, FEMEPC RIS59R S L 18T

B HINE.

2.6.2 BAREXR
1

35
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FORTAN RIGASTER

NBEIRGR, BEVEY S, LB SR ORI . AR il FE e SR

D U = RV
KA EIL-2.6-BFFRIGRRFF, 00, PR, ST b A B s R 2.

Firktan hiagnatic
Bastena pedrrder
and Vieuses
o~
o . Mud, Coagulant
Mud, ki r o= ¢ Coagulant Hnd ele.
sand, ﬂc Muognetic powder ﬁ B [“inorganic Magretic floc
"k Organic
Finkian 4
) b
and Winse "'.'lmt.n: o) i &

Flac cross-section
N - The Biue lrnous

Wl g o DSR
w m i A s repesen

glankton and bactena
R wiater (sea waber) Ceagulation Magretic separation

B

Treated water

K [I-2.6-A ClearBallast 1558 5 3

Additive injector

reare: | Magress | Ceganc Magretic dusk. Spray nozzie
] [ . Collacted flocs
; Filter drum
® @ ® 3 .
; ¥ ¥
Flash mixer tank Flocculater tanks ﬂ— Filter separator
Magnetic separator
P Ballast pump

s Purified watar M
FAY B bulfer tank
Intalks (Fr—*Disposal
Collected flocs storage lank

KI-2.6-B ClearBallast & 1) 4b 1 f&

36

Fii F S 3K A B R G 4R v LA




—y
$=8 FRALERLNHA KR

# I-2.6-C FEREHER

Ballast Pump | | Electne

Capacity | Typas Araa Power
{m3/h) | (kW)
200 20 Foot Container 13

20 Foot Container x 2
Maodular Type Purification System {40 Foot Container x 1)

400 | 23
L3.4m x W2.Tm x
H3.5m
300 Unit Assamblng Purification 40m2Fool Printtsts 3 35
System

- Coagulation tank
- Fl lation tank :
1,200 o 58m=Foot Printtets 3 68
- Magnetic separator

- Filter separator

- Coagulant supply device

1,600 - Contral panel

TTm2Fool PrintHes 3 TG

* Note 3:Fool Print:Floor space

2.7 Greenship Sedinox (i =/MEPC 59k & (ZNE) )

2.7.1 — &=
1) fEfi7 2 GreenShip 2 7 JF & B AL B2 B R ol 10 Lo 0 B WL SO DLUE ) 70 B 3 B % FL i o
B E A . AN RIS 250, 8 AR LU 2. 6ppm R ER N -

2.7.2 BIARER
1) AR RSB A B B R DU S TE % Sedimentor (B 1I-2.7-AZ 8D K& Hif#
$E Termanox (& MI-2.7-B ZH) M. KT &ML, ESERE 1I-
2.7-EXHII-2.7-F.

37
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TREATED
WATER
SEDIMENT _!'
goas directhy
overbaard from the Sedimantor

during uptake e WATER

DRGANISMS FREE
WATER

4

to the Terrmanos ta the ballast tanks

K HI-2.7-A JlES S8 (Sedimentor(100m3/hr) & 1I-2.7-B Termanox(100m3/hr)

2) BI-2.7-CHrs N SERfin i B R A B K, EIIIT-2.7 - D s g b 23 B A s

L

. 1% 100m3mr SEDINOX®

i ':.‘ F‘Jl_l"
\\#V / 3 X 100 = 300marhr SEDINOXE

Kl T-2.7-CsEfrik & H K MI-2.7-D 300m3/h# & 1A B
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Name Termanox
(EH21=5H)
Capacity {(m®h) 100
Powar =
Consumption{ kW) 2kw/ 100mefh
L14 Pressure dropibar) 0.Bbar
K 11-2.7-E Termanox(100m3/h)fj <
ZF 301 Marme Sedimentor{Filtar)
T | I Capacity {m¥h) 100
] I T 20un above 100% filtering
LY == e 1iun above BO% filtering
o + Jg 1105 Pressure drop{@ dbar) 2bar
=3 4= |8
3 | i3
'1': 4 | |~
:_- E, &3
a0
V.PLTER . .

A
RENY WAT ER

1-2.7-F PLIES 5% (Sedimentor) (100m3/h) i R ~F

2.8 GloEn-Patrol(Fi[E/MEPC 60¢&k<=1 (FHZAE)

2.8.1 — &=
1) ZAHALE RAE Panasialt K M SEAMR A I RGEMEPCIS 7R =W B3RS T
YR AEEANE, fEMEPC 60K & F3RTG T e &AMIE,
2) 250m3/h%5 & i) pEE A A RS N50m i i 38, TAEE J182.5bar, K TAEED
~410.0bar.

2.8.2 BARER
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D ZARGAAT BT B ARG MR AR G TR RSN UVITT R, A
il FH AL 2250 B PR, DRIk, AN EOA BEME R eSS, MM ECRARLE, B

BA R IREE R R L.
A
i i
i R Control & — |Record|
: Monitoring Panel —  Alarm
; [CsE ; :
E Power E
' 4 ECR ar CCR Sunnly] :
____________________________________ ]
Local 1 '"""""""I:'""‘_
= ! - i : -
@ == P FLTER) Y A —— =
Ballast . - To
'[ Fump -‘x = Ballast
= e N tank
Sea [ , .
Chest Coo T MAKER SUPPLY
EII-2.8-A GloEn-Patrol 4 ¥4 & {7 f2 K
Filzer +—— Mol Ballast Fump
— @, 2
Ballast Pump

W unit —

E/R Flogt ——=

KI-2.8-B GloEn-Patrol &b Hi 2 B )4 445 fir (%]

40

Fii F S 3K A B R G 4R v

LA




B8 BEKLEHERFHIEAR

=y

FORTAN RIGASTER

ClobEn - P50 SO0- GOO B 2.7 23K, 28K, 35K
CloEn-P750 750 120 4.2 45K - 51K
CloEn-P1500 1,500 240 9.8 T, 97K
CloEn - P2Ooo 2, (00 320 9.5 (14.9) 158K
CloEn - PAO00 3,000 480 13.3020.5) 00K

K T1-2.8-CHlH 1 IRGE SRR A 7 KA L& SR

2.9 Resource Ballast Tech. Sys. (FiE/ MEPC 60k (& HIINE) )

2.9.1 — &K=

1) F3ER Resource Ballast Technology ¥k H4b B4 & £ 200843 H iy MEPC 57

KW LG T EEIRANIE, FEMEPC 602 L3RG 1 & HIIAIE.

2.9.2 BARER

1) RBTEAEAEE b ] 7R # (Cavitation) , I HAEFE A8 10 R IR

FURINRILDE . RN 8% 2 MEE L FEORIZEHI ), RN 2B T ECPR #£470.00 1mg/lit

erfJ R4, PHIE K EERSCI IR 4 .
2) KII-2.9-APFr N BAR TARRARR, BI-2.9 -BAIH 1A Hke BARYE A 738

XFFAE I AR A 2 R SRR

10ESS- SNANSE R
& =
REACTOR BALLAST PUMP PRI,
S % ’ 2 S—
2 B T e B [—]m 1
g W:m CRENET oo GmL ————————————— Wl:l'#m
Hg?ﬂ'r L_____
POWER JUPPLY
K I-2.9-ATFREE
41
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DN size mm 160 200 250 300 350 400 450 500 G0
Flow rate mih | 150-200 204-400 404-600 601-1000 1004-1200 1204-1500 1501-2000 2004-2500 2504-4000
Reactor mmgnsmnsu_ 4 H] ) mim lﬂ}ﬂlﬂ- 3Dﬂll 3[":”] 32["] 32[:”] 32{"] 353[] 353!] EBDU
X X X X K i X X X
695 658 703 TE5 B20 873 1018 1083 1253
Filler dimensions [H x @] mm 2075 2330 2330 416 2615 2660 2650 4110 45ED
X X X X X X X X X
650 300 904 1100 1250 1500 1500 1900 2010
System weight ko 1700 2100 2500 3200 4200 4600 51040 G100 400
Energy consumplion kW 4 7 9 12 15 18 2 30 45
Pressure drop over noactors®® Dar 0.4 o4 s 1 B3 R [LX3] D& (R3] D&
Presaure drop aver fiter bar 0 01 01 01 0.1 01 01 01 01

* Langth for tevo reaciors end-fo-end. M digmatiar including junclion box
** haximum projecied prosswre drop
Mobe: 1 Rexciors and illes on suclion and pressure sides of ballis! pump respectivaly
2 Dizia basad on conligueration with one raacke 2ef, one ballast pump and one fiker

K T-2.9-B %M RIKE, s &R/ HE

1-2.9-C #IyEss 1-2.9-D = bz M
2.10 JFE(HA/MEPC60R SN (FZaAT])
2.10.1 —KFEH|
D HAJEFAFIFRIE s E, 208, WM — I rEA. %38 1200
S4EMEPCIHI58 K2 F3K8 T HAGAT, 7EMEPC60WRS W IR IR 20T
2.10.2 HARER

D ERAESOKIME L, @R &R e 2, fE30ppmAR & ERANEN . a1~
2.10-A K&K UI-2.10-Bfff7~ NBallasting mode#ll De—ballasting modelfIid 2.
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Planktons of Sodbum hypochlorte  The chemical s
S0pn of larger o climinate marns rapuclly reeaed and The Blacide is
srergturrmd 1o ciganhorn hinjected.  agRated by vortiier  automaticaliy

the sa, z I?mtfﬂtdlhfwgh cantralled to
. - enturi fubes, achieve pre-set
/ Sprnter g L # Woritr| hubies concentration of \-\
» i chilorine

Betichual chiedine
mgher

o b wgh

(g harge _/

K [I-2.10-A Ballasting #-Fid

Injection of reducing agent
Tor resihaal chirine is
utomatically controlled to
Pk The BaLEEE wated

comgdetely harmiess

A3

i Reducing agent of Besiiusl chlorine
f_ sidium sulphite is ik
1 injected to reduce &0

"‘ :[Eﬂf% resichual chiorine in - ?_

Seawater fiter Control Panel

K] 11-2.10-CAb 3% B 1) 3 EH 1
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Reducing agent (sodium sulphite) tank

cdium hypochloribe] -

———_
Control panel ~

K [H1-2.10-DAbFHE B Sk 7L K
2.11 EcoBallast (§i[E/MEPC 60#&k<=1 (F&AE) )

2.12.1 —FEW
1) BAETIH K MIEcoBallastfEMEPC 60k & _F3R1G 4N 1] . EcoBallast Syste

o I i i e B AR X P B PR SEELN IR G R L S AR
REERIN, FFHRA T W] 38K TS YA R > i B 7 3. 12 A0 PR B2
T T AR A g S AN T, Ik, IR S o

2.12.2 RGHIM K
1) B8 R 480 S B AR Y R4 1 B0
2) HENIEIE (AR ZE HORIKEN R S )
3) HAMLI LGS
4) FAHNIF I
5) BBISRIMIENE K R AN B N E 1 55 1 2%

44
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EQORFAN RIGASTER
1 o~ LAHHH
L e —
[ N,
_m =
S = F WL
|.f'f|_|\ e I-"-='1'-IJG"". Y
- -
L J: St Filtey {E’r:l—’l“ﬁ:
mumr Dm_p e Wi i BEallast Tank ar
Dutlet T I o
TR AT
A .

2.11.3 B3IRMEIE
D Azt

it

1R P

o

TR RN N RIT-2.12-BAts Y. 1 EII-2.11-CHrs At

Back- Mushing Water
Discharge 1o Cerboard

KB 11-2.11.- A PR fE s &

AL DB A A i ) 22 T S R S B LI [R1 F SR SR B . B 3l
uREINE S O

Bach-flush|

K

Paramerter it Walue

Total height . 2950
Housing inside diameter mm TOO
Inlet flanges DN 450
Outlet flanges D™ 450
Max. operating pressurs bar Max. & bar
Approx. operating weight (Equpty) kg 1.655(1.0240)
Protection class IF 55
Power supply ki 44003 peOHz)

% MI-2.11-Bid s s =0

Hangd Wheeeal

Lutiet -
Filter Unit -
Contral Panel
ling Walve -rr.lfet

Ing pump

[1-2.11-CH3h P i1 s &
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2.11.4 UV Reactor 24pk M2
1) BRAMNE [ N2 B an R EITII-2. 11 -DFRIG N, SR AN IS 28 A1FH OC 1 = 22 240

KII-2.11-Efr%1

bl Tk § UY Lareps #

rrrrrrrr

Dutlet

Inlet EcoBallast
et
Drein B
B T1-2.11-DERAMNER e B 2%
Paranetsr Trmin Walne

Miax. power consumption of ench lanmp kW =]
Bflin. TTW Transmission (T qm) B T
Way of installation - Horizantal or Wertical
Toral lengrh AT 2355
Inlet flanges D 200
COmtler flanges DM SO0
Max. Operating Pressure bar T
Water Temperature - =5-32
Approx, Voluns m’ Q.5
Approx. Weight (Empiyv) kg 400
Protection <lass 13 54

F I-2.11-ELRAMNL [ B 28 B 5L
2.12 ARA Ballast(G#H[E/ MEPC61Rk<i (HZil\m])

2.12.1 —fRHEH
1) 21HAIEM FF R ARA BallastibHE RGAEMEPC 607K L3R T 24N

ik, fEMEPC 61R&ri E3RAT T B2 HIAIE.

2.12.2 RGN
D adug: M EMESKENE, BREEKDEHRS50mEL F Y
GESM 11-2.12-A)
2) Plasma Electrode: Mt FE#ZF/KFENR, HIEEKFZAT BT, KESTFRH
(i BT DA AR R B R 0784k, T8I IX AN T ARG BE . (S LA TTT-2.1
2-B)
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3) MPCU Module:

RPN KA F A B, AN ES

IEEZ

k245 . Ballastin

ghiDe-ballastingtf, IXzhHE. (HFSMEE 11-2.12-C)
| Hous No. Items: Specification
- HGewer [ Sevee | oo wanerrner
" |]| . Strainer inset z Tyoez Type 6.18.2 5t06 300
o o 0. Filter uamm 3 Fller glement Cande 1ype
E. Sludge drainage valve a o o canile: 2Bnes Per ciamer
F. Flushing device a3 Mo. of 1
G. Geared motor L Mesh sl Bmicrone
H. Differential pressure 7 Connections N Flamae NP 10
Iindicator B Back-flushing el permanent
I. Solenoid valve 9 Nominaldameter [ 0 260
1=2.12=A it JE 2% m 4015 &
] T Mo, tams Function Specliication
I"' = | L _ 1 | PlasmaBectode | ERIE0N@ER Blectrone 0L : 2500
ke T
J = i BIE: 3, 400V = 10%
¥ s id z POWEr SUDDIY :?IE: ;f; E9:0 - 30 kDI
;J:rm: Capacitor AIr delivery I 10-10 K\Tinterinckl)
slement 3 Capacitar HE 7 WA | SRR RS2
& e Nr RE AN Ma. flow rate: 700 slm
Pinzma AlRctrndn Elgment
Bl TI-2.12-BE 7 I S48 47 K
No, ems Fumction Sepecificathon
S04 EaltermE
1 MPUY Lamp UV & o
2 WPV Sensointensityl Uy E HE SH 2203000, Fea
3 Tem. Sensor HH 1 Ex &3 PT-100L 16
L MPUV Croamber UV Casing STHA16L 1ea
Auto Cleaning
5 Winer HELIE 1Y Teflon, funit
MPIy 22 3
6 [uriz siceve e Quartz, 12ea
[1-2.12—-C MPCU #H i 475 &
47
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B T1-2.12-D%% B KRR -

Model/Type | Flow Ratefrmifh) | Power Consumption(kWh) | Foot Print (m?)
ARA-250 250 30 1.79
ARA-500 500 B0 2.74
ARA-FO0 00 85 2.78

ARA-1000 1,000 125 5.06
ARA-1500 1,500 170 5.19
ARA-2000 2,000 250 10.12
ARA-3000 3,000 350 10.38

* T-2.12-EfR#ER

2.13 Ecochlor (EE/MEPC 614 (HZIAIE) )

2.13.1 — &=

SRR AR R SO

1) f[H EcochlorZ m] JALEERE B N S BRI E . &2Y), 15X EFFH
K, AEIMO_ELAEE 44 LA 1 HAAE, 2008410 H FIMEPCH8K £ L3Rk
TEARRIAE, FEMEPCHI61IR W EIRAG T A MINIE.

2) VRIS AT, Pl fPurate e fEIERIR A5 1 AL A HR &4 SRR S

7 A A SN S BRI B R SELR B R . AE AR A B B A vh EE

I PE MR o
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2.13.2 BIAREXR
D E-2.13- AN BAE ALK, RIT-2.13-CHrn & %R 558 L Bl
o MTAHSMEEERSERLR, g N6KW,

HHIK

aara Dech, Y Fraues ¥ e

H#EBallasting s F& 4b B

U
[

M-2.13-B 5 S0 EA i s oo ) B8
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o mmmnrmt
g NN
25057 20
4005T 400 500 05 45 30
800 LT 800 1,500 10 7.4 40
1600 LT 1,600 1,500 24 7.4 45
2400 LT 2,400 1,500 3z 7.4 50
2400 VLT 2,400 2,500 a2 100 50
3400 VLT 3,400 2,500 50 100 75
4600 ELT 4,600 5,000 76 160 100
Prowssr regquirermants: for 2l mysems & KW
= nitaleclin any convisnignt thip Boatien, ™ Duwring baladng snk
B T1-2.13-C %25 S 15 B T AR
2.14 BalPure(£E/ MEPC 61#%&< (& 8NE) )
2.14.1 — &=
1) BalPure2f[E Severn Trent De Nora/Za &) [abHs & i jess, s E L
125 B A R
2.14.2 HEARER

1) I BORAETE AR, K R —F 703 5 L o] PASRAS i B R, IR IR S IR 3
RE R AR A5 T DA R AEY) . ORI K A N s B R [R] I S UV BE B IR+
IR AR A, WK AP IRAS AR T IR S UCRTR -

2) ZIRAERIERRSE, M R R BOK —H AL B, AR R BOKARYE B 2% I AE AR K
FEHEBATIE RO AR BOKHE N, BRI E, WP AR E AR S, ML
1 s K R S IR EE AR O B vt s A ) s 28K B s 94 58 I AR R o
A AR
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Kl I-2.14-A BalPureXb# 3 & (1) 7= i

3) WII-2.14-A Fizs ANBalPure R HIMEE K 7= . BIII-2.14-BANEAAEZ KRN

TR AN R . BITT-2.14-CRrs AHE B 1 AL E 5 2

LLIZMD
P LR VIVE CFEN &
[oec] apavLvE ELEED BN_PLRE LNIT
— MANBRLALTLNES MELITRAL EEIQH T _f"""'“'“""“‘;
m— TELATMENT SVSTEM LBES [ man e | '
d i A Freme :
sees FLECTRCA i — S[RFPE | 13 i
-- SHD LR i | saene | |OER | i Bt ] S .
! U TRNK

W Imnie 1 e 1 .
i :

K 11-2.14-B BalPure4b# 3 B 1) Ballastingid f2
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LECERD
[ 2 TR
=] merowa cuostn BNPWE’DLN”
— EAN BALAST LM | Py riraiiiatyybaliod prrd.
AT T
—— TRCATMNT SVESTU LIS [

o |
s . — anvcriin |
== S DAY ' SAFTIT ' I monst [
] e i ! PR T !
H I |
I i Dl e —
' [

W PR

S

DI . i P

UL LAET
DISCHARDE

[[1-2.14-C BalPureib# %5 &) De-ballasting /b BEILF2

#* M-2.14-DEARBHEE, HRELK/D

SEAWATERTO FLOWTO REQUIRED REQUIRED  AMPS VOLTS FOOTPRINT {me} PRESSURE  BISULFITE

BE TREATED  GEMERATOR  POWER POWER (K] o) DROP PER HOUR OF
(/) mih (ACKVAL  {AC KW j . DEBALLAST
| | (Liters]
BP-500 250 - 750 f fd 41 500 &0 96 1.2 0.5 a9
BP-1000 751 - 1150 12 113 73 &00 40 96 1.7 0.5 7.7
BP-1500 1150- 1550 18 163 104 675 120 96 27 0.5 115
BP-2000 1551 - 2500 24 204 159 1200 120 126 32 0.5 15.4
BP-3000 2501 - 3500 24 360 231 1200 150 132 57 0.5 231
BP-4000 3501 - 4500 32 fibest] 275 1800 120 132 G4 1 30.8
BP-5000 4501 - 5300 A0 534 343 1800 150 132 5.4 1 385

2.15 OceanGuard g/ MEPC 6121 (FZAiE) )

2.15.1 —&FEm
D ElprR 2 PR B AMEPC 60/ L3RG 1 HARINIE, EMEPC61K£ L
NG WRL:0h &2 SN
2) bp¥EZ P EHeadway Technology 24 ] 5 /R TAL K% —RE & 1EF KK

2.16.2 HARER

1) FR#FEEMHT AOP(Advanced Oxidation Process)miZkE AL A, %A d
KRR, RO Ry 7 ORI A B 1 % KR
2) WK RENESER, S wEE, HCOMEMR, SHEME, R, KA
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B8 BEKLEHERFHIEAR

MAEZ FEALIE T, R R T IR R AL, BOA RES A A WL PR s L F)
Yo BT 5RERAEE R 22— H b 8] 7= A AR 8 W) B i & 1 52 # AT LAk
AW SEHLBRIB] IR R o 34k, I T AR KRR, AT BARR SR K R AR A A o

A. Control Unit  B. EUT C. EUT Power D. Flow meter E. Filter

Bl -2.16-A e TS5 ALK

3 R A L 0 G 0 T L TR AR B 0 B2 PRI 2,16~ AR
MOSCRRE RO E P, PRI BOTIR o 5341 S AL B Ko o RE R 5 2
FKII-2.16-E.

2.16.3 RGHIM K

D) FEHITe: P S Te A 2 F R S 5 R A B RS 50T B sl R gk &
MBI . B RGMEEN MR Fi5b, $2H] R G A& R L AR R SEHE SRS
I BE SRR T R R D e . GES K 11-2.16-B)

2) WuEds: BB pER AR RS 950, 50m A BRI AT, DU K Tz
O s L yEas kR . S MK 111-2.16-C

3) EUT: iZAbEAEE b feh% O I BOR AL h e B S 75 ke B AR, REE S P
TAEF AN SRR K TR R TR A B AT ph b R AR R ORI . G2
MK 11-2.16-D)
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K -2.16-B #=flFoc & 111-2.16-C i

! -?‘F‘I q‘_’:I

pEss KBl -2.16-D EUT &

Capacity Rated
woier | R | iy s oimendon o< e
(m?/hy | (m*/h) 9
HMT-100 | 50-120 100 | 1.5 | 455x300%950 | 150
HMT-200 | 120-250 200 | 25  612x391x1333 | 300
HMT-300 | 250-350 300 | 3.5 | 612x391x1655 | 400
HMT-600 | 350-750 600 | 7 | 698x406x1797 | 450
HMT-1000 | 650-1105 = 1000 | 12 | 636x496x1890 | 500
HMT-1500 | 1250-1650 = 1500 | 18 | 801x610x1952 | 600
HMT-3000 | 2550-3250 3000 | 36 | 1350 x 810 x1952 | 1300
HMT-6000 | 5250-6350 6000 | 72 | 2400 x 810 x1952 | 2600
HMT-9000 | 8250-9350 9000 | 108 | 3750 x 810x1952 | 3900

* M-2.16-EARMM AR, KN FEHER R
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FORTAN RIGASTER

BINE REUKAE RGN KIRH

1. TSI AERE

1. — I

BTV -1 - A S I A2 R A e B el — BB i S AT LA, TV - 1-B AT 2 A A2 i A
PR AR A A A 0 T ST TS T PO P A B AT A 5 T B s, TR 3K — B A

PR B G o BBl O A e O MR A S TR L, AR AT P T R ARALP. TS b 5%
P SRR A O S e S A P 0 I B S IR A 5 A SR TR K Aig . TITRo —Ro ZE 4 i

Fits BRARSERFER DD REIME AR TR IZK, B 5y B At 2R 2 e UK AR -

| Typical General Arrangement{Bulk Carrier) |

o BT
i,

0 i
-
L

ACCOM.
Bosun Stare
s
Sl '.-/-':"".
. o Hotd '.-,E'.P//.'/}.'
e S el B o
5 B4R Cargo Hold cargo Ho : .,/!' i

S

i

'f.-

Ballast Tank

S
Ballast Tank

EIV-1-ABCEE R

A1 B

| Tvpdcal Midahip Section (Buk Carrier) |

Cargo Hold

N

y

4
=

BWT (P} |

BwiE

PATV =1 - ABICKE B fi At o) i &

— RBOR UL B AR IIEHEK, AR AR AT B IR o2 FEALAR P EEC AR TR Bl B 8

FETH B S 3R

(ERE,  HSCHE B MR B SR A S S5 X R AT B 17 2 25 i JE 3 917 A P R R o

BARAL, N T R HR KIS AR HLAC W IC 5 5 5 L R T R 3OR .«
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FIUE FRERAKAE RGN b S KR
2 FHI I HLYE

2.1 KR s fiie 28 5 5% 55 6 & 402.2 (2)

FITA 1) S K A 25 /0 SRR 5 3R LB D IR R BOR . o — G TSl BN IR . 24
AL, PAK, ARHKRZEIERN, 2R AN RS 3 ) SR . B AETAA B E )
HEAREIE A2 BR L FRRAR 25 5 BT (13t T mT DU P AT T A AR B IR 22 R 1 . 3 4h,
S I AL Ao ER A QAN 2 ) g R RSPt = L YA a2

2.2 KR PGS MYE 2854 2H63 406. 7

2.2. 1 AT PR BN R B BES KN~ BRI 7 — R, EEK
HKCLSM b 18], D9 B K AR R 22 B RIS DIRTS, B A RA IF AR IR 1k [H 1R 3%
BFBILREELKRE. AERER CFRETEEHIRD i, Bk b TR ERE &R
M5 ERNRE R, TELEERRE SRR R,

2.2.2 BRHEEER RKHL, BTEETESAEEAN, ZRERITIRARE —BERFE
KRS KR, ARG, AEGRT, MRASEENFITR. TRE
R BLZAF BB DR R AL B . TR R AR E 0 0, SF BRI R EIK
KIS L i BT KR B -

2.3 KRS MHUH S5k %6% 406.1. (2)

TEL M EBOKM N HRCBEIFIK] (sea chest) , TESATHAREHKIEN T, EHEN
JEAE 1 DLREAE T2 PR Ll mT DLSEELR AT

2.4 il LSRRG 1055104.7

2.4.1 ¥ L8 HERIMK 3 B NAT & T FIEK:

D EEHUKEER i E2H U, Kb — 4R E RG], o prfy X IS 8K th 2
VA AT AT 1] ORAIE S B AT ASEELHEK .

2) R E K BB R AE 3/ Y M IRES IR W S IR R g 7K ZR AL 1) i K3 g 7K e Ak i B
AREME Y (AR ER) BRI .  GEZ KRN & & sh Uk L
MIEPIIRIE10% 104.7 2) WE

3) (EIEHAE RFEHIAL, 71 B AT S 3R S 2K IR R A P B0t
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3. fE R X 42k

3.1 b, HCRTN, SARAM

FERHIMSBC Code K& IMDG Code HRTE XA HIATEfER B2 (SOLAS Reg. TI-
2/19876) IF, MRISIEC 60092-506 3K, el i it DR A oAH 5C il XS #4487 N fa
Xik. a2 5Class 2.1.3(NA&<23" C), 6.1 (Np<23° C) SHHFH M HEEES
e Class4. 3M1ETE, 3 X T 3K LA P I DX 4ekogi Rl 2 S fes B X 3

3.2 Ro-Roffit, A&z

W PHIRO=RO X sk sl P (720 XS AR k) 20 A S (X dsk e B 38 AT DX 3t/ e ] PASBATL
PEER 10U, FEHF LB E KA R E R E, ST G B R E450mm LT X 4R
Py N IER X Ik AEA50mm LA b BB E I DL, 8 1 B 1k KAE Ik R ndt R 2 20
(IP55LL LD, JFH v ERIR AT 200° CHIHE i

3.3 FppkIr FIX I

MR 3. 247 ZER A BT IR R R X 3, RIVAR % FFOARC T B8 AT XSk R g el 23y 5 3 LR BOE 5%
e e X 5o

4 GRWIX SRS 1 f e [X 42k

KRy AR b P BB R AR, TR R, LU R SR AR 0 e X
15

3.5 fak XA EE KA ARG (BWTS) R E

FE LT 3. 1- 3.4 Bl S ) S Br 3 P o N2 it 4 10 B 5 BW T SAH S A B A0« 7 AN PTG )
i, BB EIE SRR DR R T . (S, B AL I R SR 1 IRO-RO X 45k
B I R BW TS AU E, Br 1IB T35 LA BB R4, 2 7E-F & Bl 450mmff)
e LB U, AR 2 IPS5 LL b, AR AL 200° CHIHERIR .

3.6 5 M AR AN S R AN ) B Ao S 1 7 1 55 4 DA R W R Y DR I SN SR T A
7, WS MR A
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4. BWTSH&E

4.1 fENLAE N BB B TS

KTV —1-CRAENAE A S B EBW TS RIS &l o H1 B My LASM 0 8 20 i ) s 38K A i Rl
Gy REA XIS, BWTSWRAENAC N W R EK A B A AA AR R . (22, T b3 R 80K,
FE 77 A LSRR B 28 Ak 1% 22 2 BLARUBRNE s LA LA I A B e . B, 7 SRR R v 4
BURE BSOS B SUS Pipe SRk T . HAEBWTSAR )5, H A &R A
A, BLUERURAFENUAR AECE ISR INR B, A RN LR SN 2 At s .

BWMS kH

1
I
I
I
Cargo Hold I
I
1
i
i
i

B/P

I\
KTV —1—CHLAE A & 15 EBW TS 1 fif i ]

4.2 fENUARAN B TSI
NTENAEHNEEBWTSf 2 E, KIS MRENA, SRR ESE. HURE
HUREASIaIBR A, B BO i LA S R IR (918, ENLAGANEC EBW TSHITS L thAF £, #2%) ’

RIBWTSH /N EZ WIS WM REMEF. T EIV -1 -Dit & A SN EBW TS
% B

4EBWMSF@

1
1
1
:
1
Cargo Hold !
1
1
1
1
1

B/P

X

Fi\
KIV—1-D HLAE/MEEBW T SHI ik &
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A E AR LT BN B EBWTS, B H T A H I

4.2.1 HFEEPREBEFHENLEREBWTS, EREW 2 FRM EEEEERK, XK
BEEBEBERAKL (EHRHGE) K@D, &8 EBKNRLRARERIE &, Br=4m
HEHWEES, ATRKRELHERRRPEE, FEZESENHEZBARENEE
R E .

4.2.2 EREBWTSH, MAFRKEEAE LTS3 1-3.4HTRANGER XS mEAFDL
FERBBARE X, RO-ROBYXEK, HERVRFLRXZARN, R#E3.5-3.6
MIERERAZ B REERRIRRR. WA, hITRERD TRV ST A B
B, HimRPEtRsg.

4.2.3 FEACE R FK A R AR B % BT Ab B2 22 3 R R LA DL REUBUH A R B R ok
5h, ERRUSMEA N REBGETHAMEERE TEEESUS PipeFREER BT .

4.2.4 EXAEBWTSE, HEANESFESSFERENELY, FRHNGEREMEESR
XIS, fER AR & RO% 5| SN = 235 .

4.2.5 EFRPREAFE0E XS ERBBWTSK, ANAE XA W BeiE B A 2 4
Whn. JLER MM E RN, G RAABR B B AL, B R AR
if, RERBHHELABARLHE. (Fl: 5000, 1, 000, 2, 000W, 10, 000M;
%)

4.2.6 MRAEFRFREREBWTSHIE, ERBERENZEEBEFELHNIPESR, HHAMIL
BMREMEEKB, MR EERZRF XA -

4.3 & R ORI T B AR B4 T
BEBW TS P F 7 5 At BE 2o FRAR 1A B FBL I, 25 3 A 1) A B A PRS0 — I Bl7 g
I ROKEREAR G - R A AN 2 i 22 4 XIS S 6 DX Ta] A AR BRI, — i B U

HERIESR . RV —1-EMIV—1-FFar it g @ e Be]. 8T 5B A Mg A AE
Z WRMRTE S ST M %8 — 27 “ i byl 70 .
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EOREAN BEGISTER
Drivision Details ol electrical cable penelrations
Bulkhoad ar deck 2 -i
= i
“heDT class division =
Compound® Steel gland Stedl gland
Steal coaming Coampound®
a 2 100 mim Steal coaming
=25 mm
Single cable pene-
tratian ,

M- [ a

Insulaticn b -
. Bulkhead of dock

7 Imsulation . . A

Compound” = 1

qﬁﬂg steel giand
Sioel coaming . Compound*

~—Sleel coaming

Divisson other than
"B class

B0 or mode &

L & ar mere
#2100 mm

b= E5 mvw

K IV—1—-E Example of Single Cable Penetration Parts

[Rectangular m:u.'lmi--|_r;]'c"‘:"""I:"z‘-""Ij inserting hobe Steel cnaming [thick, ol

Bulghesd )
':Hn Cable [
Min. L{eal” | =L M
SS.—-..——. T""‘“"“T
=y OB G0
Min. el = ! gee )
in. | sl J Compound T "-.
Ir.:.:.“ ﬂ”l:.-.-l Compouwnd [approved ane)

“A-07 class bulkhaad

Compound inscring hale ., . =
(Circula coaming) - Stenl coaming [thick. 1))

Bualg head Cable )

Min. (el | elidb A, -
" ﬂmﬂﬁ: ,-"FE..,._-..,:,D,._ )
[ ¥ r < ]
i, o — ] .{‘-.Ln-.m:.nn-._?./
L‘ Compound %
Multi-cable pareiris {3 EE . N
tion mm Compaund [approved cne)
[Reclangular coamingh {Circular coaming)
Min, § [l Min. s Min. U {mef” Min. t{mm™
cable cable
[ Sleel coaming 1 ﬁ:f::: EI:‘I]-::.-!-I]?H
Loy ] [Hhick, 1] g ot
A0 class deck ] o Dok ol — Deck
Compaund(apr :
oved one) U “—Compound UULUULL ~Compownd
—— [appraved oo {approved onig)
[namaa ]} Stenl coaming  {Czemzs=sty)

| thick. t (mef]™ L
§

Steel -:u:-u.'nmgi' [thick 1 {med]™

IV=-1-F Example of Cables' Penetration Parts
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5. Rk HE I

5.1 By—passHE4HR K&idsx

TE I bR R 3K E B A L) P RlE WM S50 T 6e (bypass) , 7EK H BRI # 2 10 s AE# ]
W&, 7 M HbypassIIBWTS, AT fgfd A 42 (¥ 3K M R 80 E N SN P HERR, #iEE
ffibypassht H HZ AT AT W B4R 5 I BRIl SRAERE R E b . SHEThRE R S BT A 11248
AR, FA, BANEERIT ORI R R E, JE HAEBW TSI 6| 54 s RE T LA A shaR &
by passt .

5.1.1 ®&EBHRE
KB FIREARERBEA 2 6 DL RS 8OKR, T H— M2 3 1 22 A0 H 00 P 7 A SR HE K 7 T
KA A K B S BOK AR T AN o Ui SRR /DR 35, AT RE b T 22 e kb 7 /N A R AR AE TR 3
FERIH P E — A THKE, XRERIEE BTN ZE S P HD. NEIV-1-GHNEBWTS
FRBE A EHKE I
D PRERANHE T BW T SSRIEAKRHEK 09 Fr AT & 8 ol RSk S5 MM BT 1/, i R 4ithm] B
SR AT AT T VBRI B, A, ARSI E o R R
2) KEAEH2ER, —GRMTEBUKIEK, H—aNEN T A EHOKE higE kR
Ko HEATIL, RV ROZERE, T RE R N, e 2 B A A
BOH R R S BW TSI, — Ok, BoE EHL L8 2~ 3m/s R R Bt

ST T w51

FIV-1-G 7ZEBWTS I R 5 & — A FHKE AR
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5.1.2 BWTSH¥I#z

P31, IR SRR B, e A A, ERbypass K FHEA R AMBWTS, fEBTT
i, 5 IS BOKIE AN HE K 8 J 21K 1 AT BL B S5 B A 49 R 2 A B ) T BOK TEiE AN BHE Y -
HH RO, 11§25 RGN A LR 0N WT AR oI mic B, Rl B M BoA B
AZAERIBW TSHIAR B 5, A ITEC B B shiz il i R Isi i i R 20 S 77 & 20K, A
TR YR B R R A, B 8RS 1R (Hyd. Power Pack) MIERERRT. Jidh, %
FRECAT FIBW TSR3 5 — e ER i R A i

5.1.3 EEEHAMGRE

FA KBRS B M LR B AR Y 1 IS8 R (kD i I 2=
MR OURZ . RAZAMECE RINEAN, JEFHRKI R BOKRE S At B BW TSR, BLih i sl 243
I (stripping) & o HEH AT A EBUK AT FHBW TSR 8035 5B T A A2 BW T SHITE
KA, B, FEENEE b2 R R A AT TR R R G A, JF A Rl R AR
FEE. NHEEV -1 -T2 8 KR 1 8 R E

. n |
I L B e
x'-._..-ﬂéw i : &.E. DDILIELF T | &M
Lt ) H
B o
: i
L - -
I L T T [
g e ¥
. e fmgri:!l-\' e
= B L o L _: -
gt f [P
= -..a J_ Ln- J. —| | —
Y By i
Ten L £l
e
e ey, =¥~ NL1Y
o  han &
e EJ .
o= gz o] -
TITLE
BALLAST PUbD B SRES | CARGD ARER
T WATER BALLAST SY5TEM

BTV =1 —H A7 A KR ) s 2808 2 L 1A

5.1.4 BUAMAEH IR

KB I A ARAEC A 2 & LA B RS 8,  alad 5  E p A JEHEK S AT PSR 3K
AL . (B2, EIARMAT, WA HRENNEN, B B FIESUE R E
R AT RE 2 S EE R BOR R DR BE T — D EHOKE R, Bt ik 20% & T 41 0
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BT REKAEE RGN KR

1 FEMBWTSHKE AR E AR, FoE LI Sbypass X054 I 7
GeiFRIE | 505, 1 BB RT

2)  KRHHEM2GE, —aMTERKIEAK, B—auRA T I EHK R s E R
Ko EMETTIL, EBETHI A% R, ol TR MO, L 2 B0 8 I ) i
U I BW TSI 47«

5.2 HJJFEKAHEK

GO R T, REie PRI AR 1), s B R SR KR HE K, IX I BT
R E U AR I, FF H SRR T AL AR BT LSRR . FIHIV -1 -1&IV—1-JFR NE
T E R S I HE K AR AR R 45

5.2.1 REEFKEEH # B 7
1) 7EBRCH R RS ) R 8 R /K R RO BW TS IR AN b, EEKEKES, 23 H KT
MU I — € oG HT. J34b, 2% IR T2 AT LSk Blby pass DU RERT IR 11, — € i 2 b
5. 1 HIESR
2) ALl IR HEK .

5.2.2 K FoAh A HT7 5K

B HA Y B A7 ABW TS HIRGAR,  HEAK I ZLALER 0K, R A2 i ] b e 46 1 1
—EERH. 54, ZRITIAUE R bypassIRERE, TR L3R5 THIZER.
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3 4

FORTAN RIGASTER

DOUBLE BOTTON PLAN

R © —
. >
~. N
SR S
w2 g ~—
ek ERA -
-~ P 3504 | - —
B 47 ivd=) .
(3 Has @ A
@ s I EE .
- 9 e
<
Eﬁ’f . 2 ,/'/
10K _J7O0A \. ./
,/
%g ‘/
) . OFFSET BEND
S {l (AS NECESSARY)
B500A 450A
~.
~.
\\
o .
o .
. ;% ~.
T~ =
~ ) —
> T SE
W —
W
-

Cargo Hold

\\\\\\ }\\\3\}%\\\ =
\ %\\ §§ \\\\\\

ES VAR

T BWIEEY

BTV =1 = J B 7RSI 3K FREHRK
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5.3 HIJHK

5.3.1 R Ab#EARIH R
1) SHEE AR TOAARERL, @i F ) A EKAS N HEKIREAR, £ 8 S AR 30K
BWTSHIRAN L, HBoK Kt 2 i i 5 RS .
2) HKES, WAt EEM ARG REAREEN . HH, EIHKAH HEK
B AR ZIERE (check valve) o AR &A 0] LLH FbypassHI#E L (sto
p valve) 1, Z &I 1HEK.

5.3.2 HesKif HoAt i b 27 K
1D B HAh I BOK AL BT sCRIBW TS, HEKI ZAL PR HOK, RN 7EHE R ] L Be 4 1)
W R, 55h, ZRITIR ARG bypassIhREMITE, ZHiL E3CH5. 1HEK,
2) FEREN T WA RIA AR SOKE A LD UREOKAE#RITE) FIE RN B 1AE
PoEHK, WwRMHERE (overflow) MG, % E FRER,

5.4 B3N HIEEIKAAE NG
HUB A A AR AR RARZ AR T B R % 0, 9 T 4B ARG ek, W REAE 1R
e BCE AT DIE AR BOKAVEREE, XA 2255 58 1) 300

5.4.1 WA HAEBKAE T RIIBWTSHEA, HeKR R EKE 5Bk 2.

5.4.2 BYIMAFERS BRWRERAAKYR, KEAGYRSMEBWTSHITERERER, EEE
i 7 B TR0 R I A A

5.4.3 WH T REEMAENEESAERBWTSHMN, EREENIENEESER, EEEARE
AR AR

5.5 HA AR H BRI HIZR

TEAEI B A A N FEBUK SR AR RO M | BW TS SRR R3] o 7 MV B 52 B )
e, E T 0 T 77 AN AN ) A L B O P S LT AR 4R 1 . 3 8h, BW TSRIRIRA e
TSI, B %8R BRI RS

5.6 KR#ELATS (M) UMALRL EREER
WAL E LA FC 5 UMA (UMA,UMAL1,UMA2,UMA3) LA L-2:ZiRRAH, 1R
FEFATIANA G R P SO 3TN LR, ERMPIFREIEE 3. Kk, Bk
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FIREAR, AR EBWTSH B % & LB H IR I iHZ R S

5.7 KREFLAS (WS UMALBL b

BT B B HOTHIE A5 UMA L LRSS HOMAe, AR TR G A ML S O R 58 3
SR, BRI RN R S, B, 7ERAUMALL SR LR EBWTS
i, 5 AR ROV HE K L BW T SHI X 0 1 5 LA i e D A S e -

5.8 HEBrATL )M

B PRl 2 AT B 2 i, HLAR BRI 0 A EHLAR, SFNLAR, RABSEXIE. 54k, XA — ok
Y, VBT RAAG JERR t A R AR A B R A B R T I ESR, TRV -1 -KRU R AT B
BEBWTSHIFF

5.8.1 MHERRIEABHRBEMERES N KRS B EN, HAEBEBWTSEH A XER
E. 545 BWTSHFTFHEEREETEEKEHN, SR EXH5.54 R,

5.8.2 RS ERFEHRAN, ESH ECH5.5M5.6/ER. 55, BIBNNEHEREEE
R, ZRARFENZEOH B 33K AL BIK AR

5.8.3 MMRFEMERFEHKHAN, HSHE LS. 1M55MHE. H5, RERLMKE LEE K
XERKEHEL, ERTTEEH RNZERERGN BRZFEHIER.

5.8.4 FEFAMAIX B EHBTR K RIRFEL TR TRBABEKHEEHNAMRES . XF
BT, NESIBWTSKELHEBKKEHKTTRFE WA RA5E (bypass) ke,
M, ZREBHATRHERIFBEZFRE LR RS MSR EX5.1HREK

SE
GE R M/E B PLUMP Futd
Fﬁi BWMSE A — i
5\ ; i Cargo Space :
- 5 ; e
i i 2a1
sc] . Iscl . [I5E

I
KIV-1-K#&# EREBWTS
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5.9 A BWTS XM k52 #: (Fire Integrity)

BW TS JAH % B0t v LA T RO = A DX A1 B0 A7 AE Ao XA L ZEAR 5 SOL A
S Reg. T —2/3 oRTHAMNUAE XA TARXIBORE Lo 5 HA X I8kl AR DX 40 ) i A X
SR AR EE AT HAR 2225 FE SOLAS. T1 - 2/ 3R b 26 T A B g <K 58 BEPE LA BIA-O VA B ER

5.10 BMFEE KA LB Ao

SR B KRB ESRM MG, £ EBWTSH, ZHfweBWTSHT 7 E 0 5 H# A% H
B KEHEMHAE AN B EBUNR AN B, 7EEFEBWTS™ i, BaZEA
MR BN S R, HFHEEBEAE D ( Electric Load Analysis ) MRACA M S A#%2
Gl

It

o

5.11 MEASE ol A i) SR i P 53 PO A

R, BT HRFEAARIEENL, IR RS SOE BRI AT . COE AT O 2 i R AT B
REIF HAR B XN B & HI KRN D SR BOK R . B2, KEELE, MR TTER =
P B O B AN TG, T B e P A RV 17 A SR A B s R S T K R T K AT
Ko ERSE I A ) B B g I, i BT B E I BW TSN A% 7% F& T 41 S 30

5.11.1 #RMENFARBENESRR, EEMBHNEZKEABWISKAHE, XTXHAEBWTSH
WE ERZTEE.

5.11.2 ERHEARE, BHTREZFIRDNSKE ER—SHE, NEEBWTSKHZEEL
(bypass line) HLFRE, RLERTEBRZTFUER, IMBELT, RESRL
5. 1R ESR,

5.11.4 HKREEBWTSKAE EEHKR KERBEHE, SEFHRNERSGN, £BWITSK
By, EEREHET. IMERT, FESKEXH5.1L3MAR.

5.12 E#EUKAEHBEE
IUAT (¥R K [T B 2 A 2 B S A - 1, Re g . B 1 B2 SR 0t Sy A 15 2% FE R 41 030

- RHOK IS A 15% L A, B
—FRRIRSRAT P As, B
~RBUFNE, M TTAZRERSER 104E LA E, sl
—PLfERE e, FEBWTSZUHTE
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5.13 KA
AR K AR A s K R R A A, ORK R Bl S AT AL 22 il DA 25 RS A [ B
HARE AL SIMOM K AR .

5.14 FH v B AT [ B FAO AL 7

X BW T SHCE I 0 i Al B b AT 20 A i, kM 1 s SO B2 15 78 7 BT H
BRIk, HET I AR B R R A SRR S ez B . Ak, X L B i,
KBGEH RS GEZS IR b B & R B S5 R )

5.15 KRR AR 25 i

5.15.1 LKBRHERIT R4
D A BRI BWTSH, 8 B ES RIT440VI i (8220V) 42436
VELT I EG R, AMSEEUE SRS BER B B ity JF HIX I AR i 2 it
LR,
2) ik, TaE R SRR, Oy TR B R IR H R B, MAZIC RS
BN T 3 T PR AR

5.15.2fF Fl Rk (BFER) MRIILRER
1) A R, B Rs BRI i, A B A R AR A, B R RS #8
SAMIRIE . BFEAER, 8T RSN, B TR EE (B ML
MLk, TR (B BRI AN R 6, IF H— € 25 A N E
SR SIEIPS AL, E % b
2) FHISE (BRER) JEFTREREJT R MGl DX el e X AR B, 1 BEEAE 1 ER X
i, R BRI, R R AR N 2 DR B SE R X 5B A B, IR E AL G
TREEE B AL M S IEA U RIE R E R . 55h, RTMN R @& s, —
SE EAE I BT 7 5K
5.16 BWTSH#H, WA EHR

FEE PRI BOKE B AZHER SR AT R, AR TBWTSHEHIZEE, WAl & B B 2R
ME -

5.16.1 &=, WMLEHRKE
1) BWTSALEERS B (BN & A s B AT LB s h B AT E—-HH &
HRMHLPERE, JF HIS AT L AU RE B ShLATR Y.
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2) WML ARGRA T MBS AE T oL, WRAAMYIS LR IBT s, ZRAeRE
I M X 35K A ESC 21 T R T T 1 e 4

5.16.2 z¥ Kz

1) BWTSHEsH LizhlJrim, Bei MR ERFE, BMEIETAR 637 Fr 37 2 Sz
il HX R HE T AZ EBWTSH R IR Az, AT Eue sk E
ANBHIII, 18T S T LURA 5 iz hl i E . ERXMEL T, BWTSIEfTr
I, A8 3 IR AR HE K A AR 50 A i R DR R R, SR AR P
AT FHZ 132 T A s R

2) WA EMEAECTT S, UMALIRU ERIMH, BWTSEHR,  MHRAIPTA R
Lo [ AR IR X F ] 370 P v 8 AT S AR A

5.16.3 FiEINEE (bypass) KkE#E (override)
1) fERABWTSHIMAN L, S2am, TR A A 24, & Ebypass Mov
erride¢#. 54h, 1558 (bypass) B, &R AT LLE SIS mT A mT iy
MR, JFHAEIC AR E .
2) BUEMIMRAE, KO B R, TR A0S RGN, 2
BRI CASE LM AR T R BT o 5 HORE DG I ) 5 8 o R 25 R B 5 A 1 R A
KB, FTA M5 EIEN (bypass) M H BRI 2 W .

2. VA
1 —

K IV-2-A~IV-2-C Z2ILHZ Bl am B, miE V-2-D ZILAZ il A
T B B 5

1.1 IV-2-ARIRZBEA IR EEEM, FFH IS MG AR ARS8 B o) e Am B R .
K5 IR FACTE LR B B 7 LA ERU R N G450, AHAH AR e it sk 4 R 7 fe s X
o Bt EEGE R K AT DRSS A N I R B R T o BRItk Ah, R AL — AL
BEBIHZE (eductor) FIFMIE (stripping pump) o {H52, KEBIHHARFIEHE KL 2l
{5 FHAEALAE P V8 B He 8RR RS YV B e 2 R AT 1 o
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Typical Genaeral Arrangement (il Tanker)

Zone 0 d:m" i »
Zone 1 || accom, | 15m  30m % g - o
5;// Zone 2 /’% 7 ﬁ . [
L le . )\
Eiissttbrahatistns b e Bosun Stora
Exh. Fan ::::ﬁﬁ'ﬂ"ﬂ M'@!'!: g:::::::s::::::::is /
- e e ErDCI'J'I :;i.:;.;;:‘ i ::u.ﬁlﬂcgg S

TR TR

-
-

Tt
e eI

ol o o o

/P Room i1
Ballast Tank :  Ballast Tank

IV-2-A— M Y S A B

1.2 EIV-2-BEIMZEA TR EUEERM, MAAMERREE P EREE (cofferdam), A
AR ERKABSE LM, ToiE S TR AR AR B AR A S AT B . 40 1 R B 72 B0 A R i
VLA UR B e g, MARSEH S BAe i) o0 A el X k. BRibz 4h, KRBT — A
BB (eductor) fIFAIMZE (stripping pump) o ANik, KEH MR HEKE 28
A5 P AR HILAG P R B s B AR ST 7 s SR BEAT I o 5346, 307 A B AR RETE 7K BT
(R SR PN BT 162 ) s 8 2 1T A B 10 97 P B S AR S Y B e R 16 47, T HEZK 2 3 2
fiE P9 BT L ) S B R R AT
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FORTAN RIGASTER

BT REKAEE RGN KR

Typical General Arrangement (Oil Tanker)

T
114 Zone O

fone 1 ACCOM.

7 <
/) zone 2 ‘2
$iitibiiiisins 313
Exh. Fan 331 Como TonkMent 3515500111135t 000] F.p.T
it 1 TS BT
AP T _ B/P Room atgoitank: i Caranitank i 7
P. E/R of FEEEIEE: 138 33
* b b b g
C/P Room fiiiiiil 34 38
1eetiss tassstssiaististsediy
- LL 2 LT & LA X IIXITIY
Ballast Tank ©  Ballast Tank

IV -2~ BRI A e A B

Typical General Arrangement (Qil Tanker)

40m  G0m
Zone 0

% Zone 2 W///;

£ Clrgd Tank it 3

3.0m

r—.
ﬁ%%%%mwﬁmy

# 8 L]
T

ey
s

:

B EEEEEEE

F.P.T

5
)

-
T3
.

RS

*
TSR TR YRRV

Leacdl

APT EfR

Ballast Tank

IV =2-Clili i S i

o e e e
I

RS
RS

*
PR Rt v T
RS

L EE T

x2
e T

L
-

Ballast Tank

1.3 BIV-2-CERILAZEA BN Bl 2 1l A R 2 A B 017 K0 1 it e S e M
e E T LA sRUR OGS4, AT AT 3w gl Rl 7 9 e R X 3o 380 R A 1 ash A 1 I
R SRR VB B AR R B A, — BB, JF H 380 1 e B 1 22 e fE
PEREE . I, & EK AR HIVE HE K — o i i B ARG A T K R R Rk s, A,
KB 73 M AR A3 FR I o S oL A P A AR HTLAR P A9 19 s 8 AR JE V9 7 A P R AT 1o 57
b, A AE B AR /K P A P ARG P AR 7K 2R 8 T 8 L P 7 s 3R AR SRV B
B, HEPK B KR RIET
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FORTAN RIGASTER

Twpical Midship Section (il Tanker)

Y
Bt il s

iadabdatds s R A SIS SR IIT

i - B b
st a il I Ly L L L L L IRt Ll

Bt s i s B B
LR bttt b it bt i - it b b4

Rt e
et LI LIS TI R L]

BWT(P)
TV = 2= Dyl fi g A ) i 1)

7

ol

1.4 EIV-2-Efis iy RiziE N f#8d60° CHBYIRIMM (FA Tanker) (A0 & & A i
FIHE B R XA DL, K R B AE ST Re A s B T LA sRUR X 5e 454, RYEIEC60
092-502 Reg. 4.3MME, B 73RARINAEINSK15° CULN ISR BLAk, FARMLER)
JE BRI POy % 4 XI5 P8 o 2% e B RV HE K 18 R ATLAG Y O 15 s B A JE T 17 A

FIZR ARSI
535555 Zona O ‘ Typical General Arrangerent (FA Tanknr]ll | Tvpical Midship Sectian (FA Tanker) |
Zone 1 || ACooM. o
% fone 2 %%%W%
e
b o E’?’W/zfyﬁ%f’ ]
- - o e i
b T
/ ///4 ;}f,’//w/dgﬁw% /////@ :
iR A FRT - W%Aﬁy/ WWW/—W%@
APT E/R B-“F‘zﬂ'il'“ %/‘// //// ﬁ?Wﬁy@f/wﬁ,ﬁ
G ///%./// =
P Paaii //f/,uﬁé;y -"V/W’g /#//,W f’-"%"{
Balbst Tarik | Ballost Terk " BWT(F) ' BWT(S) y,
KIV-2-E FA A a2 me R i ) i 1
2R IRE
2.1 KRAMEEMTEE7TRB1LE 1003.2
5T AHAH R R B A AT AR E K.
A R BK AL R Seda e LIRS %N
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2.1.1 XNHFER T 55 RT)E IR ERE (cofferdam)FRAKEBMARBIEM.

2.1.2 5RMLERNETRNEBKERIMELSTEE, FHARIIA. Bk, HLAUS
RIZR A R BUK FIEHK B HK R i BN ERE — R NR R E. HE, WRARME
HEAINERELT, AT RSN ESKERATERE MR, RIEFM K HAAE,
MRS AL R R EXIRE E R ERAM.

2.1.3 ERKBHBHLHERKRNZIERNTTOL, LER, W UWE—E T EHAE KM

(Flame screen) .

2.1.4 5HRMMREENESRBRARBEHNEE (sounding pipe) BEAAEHINES, BFFIH
BRI

2.2 KRN IS N TR AR 7R 2E 1% 1003.2
T HER AT & B8 2. TEOR 5 B AR AR 48 0 e Bk e T s BUK E A E .

2.2.1 BINRHEZEXRHEFMREET I REXIRA B ERRREWAKMHK. ER,
AEAHAKE ERENRER (EERD &E&, REF4TELERXERERRRE
BHEK .

2.2.2 5HMMAMKERMK EBKIET R RBAR, HHEFERLCEREED (spoolpiec
e) MR IEER. H5h, BT RIMMLIS, Eiispoolpiece(# PP FRMAE, I
HE R

2.3 KRV G YE i s8 7R 55 1% 1003.3
St B4 DX 3k g oAt ) R SN BT A 2 B, TR kK R VA N R O i A 6 2 T T P 2%
., GEZSINIACS UR F44 )

2.3V EXNAENF A EE XS KT IEC60092-502 HHIER, FEFBFIR LRE.
2.3.2 TR L E K A& E B HE ST E R W TR AR E T A

2.3.3 FRAEREARZESR ATT R AR _EFT EAE BRI

2.3.4 MRAEHIEBUS SFFRCRAAIAR. B2, MR DA E TR, RATEETFHTR
5 AR A P X B 5 PR AR A 4D
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1) L PrfEfeEE (cofferdam) s P IX S BT AR 70 B, 78 5 AT DX 45k A 2235 B phy WA
BRESHE F I, AERBUR — &5, MG 0 3806 W] TF IR 5% Py 2 DU 5 R T
kMG K
a. AERHRIE, 5
b Bl 5 S AT DXk A AN 2 A ) LB R FRL A D) B

2) e P X 2 o E A B A AN S [ 58 5 S B DX I U, DA X sk Py ORI B XU
.

2.4 KR P& e r 28 7h5 55 155 1003.2
522 3 EESR B AR BR B A A 4T P s 3 m ) e 3K B AL T 1 RILE

2.4.1 BB SONRMARE X EHUK A ZEE [k 24 XA FTist B MR R EIEHK .
2.4.2 ZETHBHESHESMKEBKE MR BAN, ERMERNERBLERERD
(spoolpiece) KIRZIEEIBE. 5i4h, BrTRIETHLISS, EdEspoolpiece(#M)HF FRMRE,
FF HLEENG R .

3. faR DX K BT RGP I K

3.1 IBIA N FAEGO° LA TR0 i i) s 1 s i [X 45

BIEIN EAE60° CUARN S A, MRAEIEC60092-502 Reg.4.29 I, AR4E vl A1
MZERAAERMR A fE R R 9 N Zone O, Zone 1f1Zone2, HTZoneER AR, Eik
BB ARRENRAWFHARE . HHPBWTS KAHKM EHA T N ER X Zonel, BWTS
16 B AT e LA s R SR AR e i 52 N Zone 1, R AR 12 2. 4 m Ak 31 85 i Ab 9t i SN Zone2[X
I PRIk, 7RIS SE R DX N BT i B L, RS BRI EK . IV -2-A~D oyl
P S 56 DX s 7 ) PRI 48] o S R DX 0 B R e B ORAP B AT SR PR N RSB I 3 R A
X5y B Sy DX B AR AR S0 T B8 AT A A

3.2 IZIAIN RUEEIE60° CHIBTM I & 6 X 4ok

IZIEN FEIE60° C RS e, ARYEIEC 60092-502 Reg.4.3 HIRUEILLTMAL,
TR IE A, B N KI5 NZone2. BIV-2-ERTRNFA Tanker ik X 380k 43
1o
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4. BWTSIH&E

4.1 SEEINAFEB0° CLLT B4 il EBW TS i

KIIV-2-A, B K& CHIIZBZENSLECO® CLLT B4 i) & X a R 7 B 6. Fi 4 1 Bs s 2%
IKAZ)/FEFE/G8 4. 917 E, SBWTSH M AT A B &E R B GRS WToikEEfh
Hid, BB imad B AN T B RS B, IF B SO BT o] BE T R FE IR B A

4.1.1 RFBWTSHERNE

fEI2i£60° CULR ST A b, B 1 220 B A i AR 2O il ) S BE 4, IR B AL 3.
Lop e K A S e DX Sk Ah e B B ER . SR, H IR A B e el X, 5 AR
Py IR B B A e NERR XK Zone 1. 534k, EREE ENZERRE, ARMAATHBWTS
AL PR B AR AR S R E

1) {EBR M B A A 1 B

FEAT DU B IR AR S b ey TR UK AL B B R DL thAAAE . IV-2-F sy
BERB IR A AR NS B o 25 REAE S B X ks B S BW T SARSG I i A ise 6, 0N IH L A 5K
AT BT

e BWMS
@%\§®§
TN
S
\\\\\\\3\;\\:\ -.\
N \

o
L

1
I
Cargo Tank i
|
I

.-

e

=

R

s
S

K IV-2-F fEBRR SN B IEHIK

2) TERRHLAR/ZMe LLANZ i v B I

B BOR MR EE IS B A A AT, T AENUNE DA & AL DR A AN AT RE BB, BT MR AR
FBCERME. ZXAET, £FREHEBWTSHE LSRR . EIV-2-Gul 2L
Hitk b EBWTSHIRES &l 72 B EBWTSH, 5% 5& T 515
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BWMS

B/P Room or
C/F Room

V-2-G {ERHLAG/ZRAC LLANZ T BB 3K

a.  SPREMSESLREBWTS, ZHEESUKE S BIHR L, EEUKAE T, EHE
KT RBERACKIE, A EBOK A R R B, 8 & Rk A IR0 .

N T Wi BRI R A, %SRRI It o

- BRI E BB AREE (cofferdam), EJFH KB @2 4K EHRF %4
DXk for B B AR PT B W TSI, BRATHE U AR F, T S 8E A SR T ak
X Zonel, FEZXINANEZ, W5 HIRKSERRA, MBWTSIEAGR X Zon
e, FEIZXINBE B EERMIELWPIERA. (B2, WRBWTSAHLE
B IXARIEIEC60092-502 1 ZR K 1 3& 2 2 18 it (018, 83 JATLAAR 48 )5 7T

Bk E N =4 X I

C. TEFER FA b FAd 25 1 X 315 B BW TSI, 2 P DX 32 A A A s il e o 4 31 2
PP e 3 AR A A5 B AT P AL, R A AR A U

M, 20000, 1000004 )

(f1: 500mE, 1600

d. FEAR B SR 7 AR SRR e Ak BV 2% 2 2 B ARV I A DA SR S0 I O AR .
B, AE R LSBT 1 B AR A R 2 B SE R SUS Pipe 55 IR 105

k2
ST

BWMS

E/R

BWMMS [~

=

WY 0434402

41}
"‘l'u-'\. :

Mo

T

L

i\

B IV-2-H FEBCA 2 = K LB E R #0K
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BWMS BWMS

]

Cargo Tank

B IV=2-1 fEBCA 2 = 1A B E S K -1

e. EBWTSALHE, MM AR TEER TR N, Q2R b R fE R R L
AR A DN 1A, SR AR B N 5] TR A & 437

. WRAEER R PR e EBWTSHUE, R &I 255 [k 08 TP, I BN
1B BB (B, R EAE R R I X

3) fEREHL= R B B D

FEFRZEERIN RAE60° CRAE R STH LLAM NS (R FE HTLAG 3 A B 1 L s 38K Ak 24 25 T A
FEEKIURE B o A, KBRS BT AR AL P T B3 HE K 2 e e HLAC P9 FR) T B 2
R O B A U JR AT 34k, FEAR A 1 2 4 DRI AT AE F PR AL, 7K
M FEHLAG P AR 3R T L AT B S T SR A By IR 3R R AT, T HE K 5 e e L
i AR B SRHEAT 1o SR SRARAA 75 B2 B LR 0

a. N7 B ZEXIEHAP.T KF.P.THEZK, FHEEHBWTSi BN %42
MIXHR . (HA2, EHOKE, & ZEHABHKA BT NBWTSHW, EERAREA
BCE RO RHK, I RAERIAE N K ENBWTSAREM AN, ZHEL ErH
Tt o

b DA P SR 7 A S SRR e 46 T A Ak I8 127 2 3 S SRR I 45 DA S ST I At
o BEAL, FEHRR LA AT B SR AR 2R T 2 B e IR R SUS Pipe <5y
RV 5] i it

CAEBWTSALHEE, K& A A GRS R AT LA
AFAE 3 P IX IS U, GRS AR HE A U 2% 5 R AT ) 22 4237
d. FEHUIE N 5BWTSAH I A B AE 7 5 38R A W B A S BWTSHI R 1 i 4 FHiE N AL EEY)
Jii, ELSESF AR
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BT REKAEE RGN KR

i, RAEEARER.

ANBEE ] BRI = BOR = AR EE A BCRIEN

—EBEMANORE

N T B IEENE A IR I 5 N AZAE BLAE N BB IERR R DI 5%, TIEIV-2-]
JIT 7R AN D) W 05 2145

Outsiche of the Insids ol ke
CAPGD ares | cango ama

ICasz 1]

[l 1| fxh—
G5 (=104
I—
[Case 3|
. | [p=E— [ - Chesk watm
(.Mm H Screwdown chack valvi
EI [k : Soop vatve
h [% susromatic comnel walve
|| Blank NMangeiSpoed peoce
[t = | Ill}:(:— | IGG: Incit gas gencraion
{M[}H S 5T Incit gas sworage system
- - I ':"I]:"I land, ca'go b, process plossune WSt pping
57 N Spaca wheann e CANGS wapour doas nol @xnl in rudEal
sonndtion|lke hold space. Tho barnor space, o)
= Space where the camgo vapours ars lkely bo exsi in
! normal condtion any other than
_I—”;Iq_ . 1) Pasamhosized vabos indicats oRemative onis
o [Tt (At

Fig. IV-2—-J Example of Blocking Up Method

4.1.2 EEMEXRTRE
(TRO) AR ATV TIRAL KGR AL RS L0 I e 380 L U B Al B S i i X 3
bb, IF HEAE AT B R o AR 2 A DO BB, BB EE R .

4.1.3 KT RS0 NER I R K H T

1) ZRER LT T B

A R ABW TSI, 38 I B AR KB 440V RS . (B220V) A2 N36 VLT
B, TSI R BB B A sty JF HRXN A RKH R e fta gt . Hit,
T B K SR PR, N T R B A IR s i, BT F S B E BN T i
PR T PRE R
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2) T (BEER) MZEH R

MRS, T RIEBORI I, MAB R R EAR KNI, RAER RS BT af
MZREIEmM. BTXAERRE, 7l L, wifa 7 hTas (B2 Mg, o
ok (BRL) BRSPS R ZOATT RGP i, I H—2 B A 5 A0 W BC B S S fEIPS4 LB
Fhlhe PRI (BRZR) JRWTREREITAE GRS X Ikl e R AR L8, 5 — W EAE T fak X,
—E EAT BT, R AR N A X E G R X IR 7 B A B E R, IR BN LA R AR B AL
Bl K Ae 3 RV R IE R EOR . 54k, KT KA BE B AL i L, — i B A AL A AT 1Y
Ji e

4.1.4 TR AR X RN B RS IR ZKR

AR S AL AN 2R I RN 25 7 4 58 1 55 1 119 I A A 00 2 T 412K
1D B S5

NTEREE N B E K A shiEhE S, SR AL RS & B shis bl | IR s 4 B 45 d s
WA RIPTR SR EAENB T4 1.

2) fi e el % 2R 4t
FEJHAG - BEE A B R BN E TR 1 = 11013 FISNITE AL, Bk 116 E s A
REFE S A A 7 o 6 R 4

3 DIWIT e &
A f6 6z DX I B A HE Bt F [l B AR A [ B ) 2 A AR AR B i B 2 PO R A DI WIT R B . JF
H, 8T k51200 Weke BOE R 1 R B %A ARG R,  EERET R i -
4) ik €2 E o/l
FERR 1A G 222 nl B4k, fa R it A -5 i s i K 550 5 3 fa 6 BT (4 = e m i e it e
[l % R 28 5 S5 B AR, 2 G B L € LRI, ol B e 4R

5) H1Z
a. HZHNEERFERN
b. ATREMIE,  FEMER O ERAE BOAZ B LR
c N T EHMR, MREE R AR E R B IR ES, NAZAH g .
d. AR TP AT S AR B B i H e, O T BT IR HURAR DT, RS FE ORI
£ RS2 i/ F I MR G R AL, NEZAS I AL B K ST o
e. TESERE X I 7 33 FHAR A AR BE (1 HL B8 B HL 8 P 36 A 2 0 AR L 2% 1 P 23R FR =0 K
WA, I HERF B K IX I E K

s
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f. FEAEFH LRI, BRI B PR AL P
g. IR AL S fE R A IERR K3 7 b B R A rR R R R ] < A, I L o 2
Feith

4.1.5 ®ERHIT

KTV -2-] REKONIZIE N miAE60° CLAR ST A A i e Rz X 4 A i EBW TSI 5. fEEITV
—2-KELH, 2L 5 HE A I s BOK AL B BN R 30 b i B AR A W R AE fE B XIS B L, il
TR EAMAATT B, HA AR 8%, ARG X b
F4h, FEEEE ERERFMU GRETTRE) , TSUR T AL 0 5 I0) S5 1% G B 20 By g
i

Salwly Iore

B,

Fig.IV-2-K BWTS SR &R
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— = .
{,,_"' I :
| | i | i =
| i
[, | _J I i i |
L= ™ | A ]
& A Sl R I """"""""
1
e — ..'é

PG

1
i J
i

-
;;
t|2
T
.

&. IV-2-L Ozone MJE#/KAHE RS

4.2 @A 607 CRITLYmiahMT (FA Tanker)
B A SR X, RIS 27 Fr i R A 2R, FESGRS X IRA s B iR, ANERGEFTEERL .

4.3 FEEE AT HL A8 5 3 AL R ) $i5 it

FEBW TS B I BT AR T8 A L 2 2 0 TR AR AR BRI, R 573 AL, 5 5938 I AR A B —
B B R KAUKE BRI EOR . JUH, B BERE I8 7 22 4 XM S 6 DX Js 2 [ R AR BE I
W B L KR A M EOR . A RGP KRR B B AL A TR EOR, 1 2 BN A 0 55 8 i o
BfsR8—2 « Z@EALIIRI ",

5. FFERH I

5.1 E#HI/K ARG HbypassH &k s

BWTSH]5%@ (bypass) & fid sk 7EE R EBOKEH AL HE “BWTSHZZ#EYIEE (by
pass) , fERHEMRNEEILFKARER BT 7 [EHbypassFIBWTS, T fefli AR 421
HoK I EEA A NS HERR, Bt by pass B H 2hH2 52 AT AT W B4 5 IF e il SR rEfa il B
Ho SHMIIREFA R P 1 [T E A AR 1, S8, REANRE VRO SR E, B
W TSHIFE I & A BE T LA E BRI EHR A o
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5.1.1 % WA
KIAFHINERAER A 26 LA B ok aE, 1M H— o il 22 10 H 0 B P A 3= HE K 1) 3%
IKAE KB R K AR T A K . A SRR /N B 0%, W] R BT 2 s A e /N D R A PR R 3R
M H PR E — D EHKE, ARSI 2B T A4, FEIV-2-MRINEBWTS |
REE A FHKE M.
D I BW T SOREAKRIHEK 1 B A 8 #07 bR 5 mT B Se IS5l (K i, eh mT 3 & H AT AR
ATUTER I R, TIAh, IR E R BRIl 5%
2) SMMEH2GE, —a—HTEBUKIEK, S3—& NN T HEHAKE fiz ik 8K
o HUCAT W, ZEWITI NOZHRE, BT ECE MR N, BE 23S &% e bl
T BT B I BW TSI Ol 385 — IRBCE 4% 208 2~ 3m/s B FE R & it

FIV—-2-MfEBWTS L R 3 & — A~ FHKE IR

5.1.2 BWTSHIHHIZ/E

W13, RS, FEFRE IR N, ERbypass K HEHAEAXKBWTS, B
i, 5 IS BRI ANHE K AT J 2R AT LA Shigest, REAH M EBOK A S Y . 3
ARAELL, TESH RN 5 AF L B 3N AT 1 AR B Py MBI 3 el A B Mt 3t
AHAZFFIENIBW TSHIS B ML,  ZHAITECE 1 232 ] 1 S et i 5 R 2 B4 &, A
WEIR A R KERAER), IEEE GBS TR (Hyd. Power Pack) HEBERTE RS . 55h, %
FBCA RIBW TSRV Bt B 4 p— € ZA BT AR A
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5.1.3 B EH B R

FAT R AR IS BN IR A S5 SR AL AR ARy T S 380 K N 3 (il il P S 2R
MR OURZ . A IXAPECE RN, EFEHKI ISR S A B R I BW TSR, it il 224 s 4%
RVE P HE BT TR BOK AT AIBW TSR . 8 B T A A G BW T SHITE K AHEKE . 5
Gb, FEEVEE 2R A B AR B IR R SR, I HZE IR EL SRR E . TV
— 2= NI REAT N HH WK A R 3 2 LRI

B b — -
==l T "
s— Ly | =
tfpe bl 41 e
OO
o n::" = .

LAGT FUME Rid aRES | cargo asEs

ATV — 2 — NEHAT S A8 P 7 R ) s 28 2 L

5.1.4 BUAMAEHHIN A
KB B A ARAREC A 2 & LA BRI 8,  alad 5 H EV p A JEHE K AT PSR 3K
EARHE . B2, EIARAAT, WRAFRENRER, WE SRR E s SE R RN
JEU PR 3 B AE R 3R A ) DV R B — A KA, Bk i T T I
D) A2 BW TS KEK MK FIFTA & #IRER, AME LR Sbypassf R FTA
W R G 148 B 05, 1T AR AT .
2) K26, — 62N TEBUKIEK, H—8NREN T R EHKE T8Ik 5%
IKHT. BRI, FEBCTHIN NAZERE, TR RGN, Bl 2 B A e UL
B R I BW TS 5 5L .

5.2 FJJvEKFHEK

FERT A, R N FRECA MR T, R R SEELA K AR, X AR EACE
XU AL I, I ELEOSRAE T RZ AR AT DASEELERAE o 30K A AL B 7 2R S i s e SR s I
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BT REKAEE RGN KR

K, HEK @ i H A i 7 ORI . R IV =2~ 0 K P s Al 58 770k Se B HEK 1 i A ) 51
I

5.2.1 HesKi 5 S b E 5
) WA R EE RS BKFIBW TSHIAA, EKR, EiR1T ERSKR—E 2R, 7
b, ZIT TR B by passThREMITE, B2 ESCH5. 1THESKR .
2) HeoKi Ay Al 5 R s H

5.2.2 HEKHT H AR 427

B H A s BRK AL BT s BW TS AR, HEKIS ZAEE R 80K, RN AL R EBC % R 1 —
EERW. Hhh, ZRITUR B A bypass RIS, Z 2 E3CHh5. 1M E R,

DOUBLE BOTTON PLAN

*\\\ = S —
. z ~ Y. T
~ @ — 8 - &)
e B ) RSt
S W2 T _wolz” —
T = > = e =
/' " : o ) . - -
350A - 3 —
R %o o wWo o o~ =
(8 DX3 T3 B%38 30X3 BE) PG -
o). <] @2y sl = "o E -
= o = o) I
. I ] ki -
<}
E & q 5 & ,/'/
10K _—JOOA 3 10K _—JO0A ./
e
) . QFFSET BEND
. ; (AS NECESSARY)
6004 600(45’],0& 4504
< \“.
1 ~.
. ~.
@ r \\-
W2 ~
A 8 B ~
R ™ =l R
— = = ey
N i = —
T N
W _NOZS ~r—
W -
,/ ) o

KIV—-2-0 il 5 7R SEHEHRK A
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Cargo Tank Cargo Tank

N

N

KTV — 2 — Pl # /1 RS BLEHRK A A AR
5.3 HE K

5.3.1 RAHVEKEITTR
D8R E RO NHAPKEIARRARIE O, £ B0 AL HEE N R BUK K BW TS L,
i BOK HIHE K2 i i 3 R SEBLA o
2) WEKEE, Tttt AtEil, EEA AR EEREAGIEN . JFH, EAHPKHRIHEK
B LSRR IR R, (AR AT R A by passHIEUE RS, AL RTCS. 1)
R

5.3.2 HEKHF HoAh AL BT 5K
1) WA HAt S R E T sUIBW T SRR,  HEKIS ZEAL B R H0K, [ A2 ] BC 4%
W2 T M. 535k, R A bypassIRERITE, ZHi2 E3Ch5. 12K,
2) FeRlEN TR RIA M BUKE L AADL (RBOKAZHIT%) BRI BCE K5
BRBOK, MRS HE R, %R EIRER,

5.4 VENEB ML TR

FER B3 A A L #RAC B T AR AR 25 IR U T AL T 58 SUIRAS TR I AT A B PN R 3K )
Mo, 5 VLCCHIBARIN A BT AR P 5 B R T n] DA I DR A ok BRI K B e 7
X CGEHEFEZR AT UMD WAEfE. 55, ERZMME, 97 N HEL EBOK, AR K
I R R 4% R Gl B g R R . [IRE, XN LR E BWTSHOKES, JE#
ZKIE I oAt 5 2R A BRI AT 25 R LR I
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5.4.1 WEER, BAKITABEEHHLR,

5.4.2 RMW, MRBRRED MRS KIALYFRIIE, HAKE, AENRSEBWTSKHERET
BE. DRk, 7EEEERCEBWTSH Z78 4% RX A A& .

5.4.3 HoKR, EEEEMEMSESKERZMEZEOUTRABWTSH i B B 3ht#k s E M
PR S i — R R E R B SRR B 155 TT i

5.4.4 WREEHEMRNER ERENRAFE (bypass) HhE, ZHL LS. IHRER.

5.5 EAHAhH KM HE

FEFETY 57 324 R F K kA8 FH s | BW TS BR B R4 il . A 7 18 P S B 25 1 [ 2
BB, TEVH B AR B N VR ARG B 1 I SR TS B B . 534k, BWTSHIRKE
He R, EE—HEEHRINZR .
5.6 KR#EILATS (AR5 ) UMALL EHISEL

BARFAL I B S R & S UMA (UMA,UMA1,UMA2,UMA3) bL_ SRR, R
R TN G G SO 3TN S, BRI R a3, ik, BRI
FIRIMRA, 7ERC EBW TSHH R L, B ST RITHZ RS

5.7 KREILFF5 (MZisis) UMALLL ERIZESR

FAIN G B s e I EEICAT S UMA L ARSI RTAR, AR4E BN i i v 58 O 28 3
BN E, EE TGRSR RS KL, EAAFUMALL ESEZRAN EREBWTS
I, 5 UK AERHEK B BW T SAH SR 1 22 DLEAT I R ) Zh RE A L U R B -

5.8 NEHME F.P.T

N T RS ROy 2 e XIS IEE P TR R 8, A RN IBWTS, 2 XA N
SR DX IR JFE U ER B AT RER, (B2, RAGFAFIRME. P TAME R RS, EHMT RN
FIBWTSH, MiZifig FoIER. GFZMIACS UR F44)

5.8.1 BF.P.TIEAEK XIHERE.

5.8.2 fEAARF.P.THAETT Him ) s IR N A S TEC60092— 5027 T 25K B B ) 58 K il
LiRE.
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5.8.3 FEMERME.P.THERZ WM E T MIETARBERN B, 2 — B H5EXFRAEER
WG B AR HE KRB A TIHBR o

5.8.4 FEIMEF.P. THIMRE R 5| 5 K F AR KT L .

5.8.5 MIBRMF.P.THHA DT AEZEBATBFIR. AT, #ETsHI%&M, TeURRHERKX
BHEAMEEF.P.T.

1) 2 PO SR E BRI ARt , LA O ER A 115 B 2 P DI B PR B0 Rt
T R AR T IRE AU, B R R 3 T A XA LA R e R e
YT i A A e

2) FH KBRS A AR IO L I, W B X, 15 Al X R % 1 5 3 2
A, AN A A R

5.9 WABWTSKX kMM Kk 5E#4: (Fire Integrity)

BW TS JAH G & it 152 B A FHAROIE =5 Fa A3 XS0 B DL R AR AR o X P L ZE AR5 SOL A
S Reg. T1—2/3 "o T HARHUAME XA TAR XK E o 5 H A X 3m T AT DX 80 <0 00 J& 3 X
S A B R R AR B B SOL A S TT — 2/ 3K o 56 T+ A B2 PR i K e #E I B A — O A [ E3K

5.10 Kfie
WRK KA VE N BB KM RAER, RAKFIT&E L FEY R S, E5RERE
HKE AL S5IMOMREINE

5.11 FH L&A [ % FO AL 7

X BW T SHCE FTH 0 Al B i AT 0 A i, H0h M 1 s U B 15 7 7 kAT W A
BRIk, HEAT I TR B R M A SR A S ez B A . Ak, X L B i,
KBGE LIRS GEZS IR b B K R B S5 R A2

5.12 E#EUKAEHHHE
DA A A i K ] A B A 24 B S A - 1, Re g S SR B it b i i 4 2% 18 T 51 1 15
-RHOKIZ = A 15% 0L LA, s
-FARRRSRA AR, B
~GBUFNE, M IR SE K 104 L L, sl
-EeAE R B, S SBBWTSZLKITEE
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5.13 BWTSH#EH], WM&k
FEE PR BOKE B AZHER SR AT R, AR TBWTSHEHIZEE, WAl & B B 2R
ME -

5.13.1 #&ffl, MMAEREE
1) BWTSAREER iy 5 4N B A s Bl LA E 5l il B isfr e p 2 —H A%
HRMALPERE, JF HIS AT L AR RE B Sh AR Y.
2) MMARGR T B IMEEE AT RO, AR E MRS L WIS T, ZRETH
A M [X 35k A AT T AL T W (1 3

5.13.2 B¥ K|

1) BWTSHs KPR H, PR ERFE, BB REE R 5 A A 5 L iliE
il EXERPEINAZRSBWTSHRIAREMNEE, M SEstEEE
ANBFHIIR, 2t T A e DR A SR H e 8. ARSI T, BWTSEiT
I, TR B i B T 3 I T2 H R 146 5 L 5 % T TAR SR B 2 B
VR 205 5 S AP A2 A1) 37 P A s H K

2) FAH M FALFEILAT TAEUMATH UL LRGN, BW TSI R, EMKKIFTA A #RAE
Lo I 3R I KB F ] 370 P A AT S R

5.13.3 FiEIhEE (bypass) KE# (override)
1) fERABWTSHAAN L, SR8, TR AR R 224, Ei%Ebypass Flove
rride2$ 8 . 54k, fE5510 (bypass) B, 45 i1 WAL 1% & mT LA E Shaayic s m] 40 mT W 1)
IR, I HREICSREEIEE b
2) DA RINE, KA — MR E R, SRR ERETREH RGN, i
ey DASESL M AR Th RE M1 1. 5 AR S 1 | R 7E B I 23 R BT S A AR R DG 1Y
Wi, AT AIS7EAHIE (bypass) [ HSRESEAR 2 &,
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3. AL G
1.— %I

KIV-3-ABKCEILHZ MMM S A E R, TIV—3-DEILAN =2 5

il T

1.1 EIV=3-A Z2IMRBATURM MEBEM, JFH IS5 MG A &AL 22 i i ) e A B

Bl KER A IR SRATE DM B BBl B B T LAY s U B (R 052 450, FH A0 A Bl vl 1) 3 A fE s
XA R, B RTE AR K T DREERAC N S B R AT o BRILZ A, RBURIAL A dh i

— B B 4 (eductor) MIF B4 (stripping) o 1HSE, KEE MR FOVEHEAKGE & i@ it
A5 AT PN 0035 97 s 28K 2 AR e SR T 1977 s FH 2R R T 1

Tvpical General Arrangement (Chemical Tanker)

I 40m  G.0m
i Zone O

3.0m

,//////A’

Fone 1 ACCOM,

% fone 2 %pfff/;y

AN
E

- Bosun Stnry
Exh. Fan ::::mumw Emnaan
4 - 44
:;; 44444 ;:‘ ::ttﬁ &4 n=:
APT B/P Room atgoctack: Caroeitonkiill PR
- EfR ar - i
L b
e y
4 Ll
LL e
4 e
L] L1

-

e L
-

ettt
e e

ol o o o

C/P Room i1
Ballast Tank :  Ballast Tank

BTV=3-A BATRMLIEBEM

1.2 FIV-2-BEIUHNZEFREREERER, HBTHERE (cofferdam), BRIMASEIR

IKAEEELER, MRS TR TCVEAE A8 A A 27 S A I A B KR 40 1 R M 7E T e el s
TL@ﬁUﬂmﬂmmﬁ FHAR A EBAC s b ) 0 M fa R X, AN, RHR 4 AR v K

LA LG P P V8 7 e B FAR TRV 7 S R IEAT I . SR 4b, 38 R B ARG K
%%%m%%%&ﬁ%ﬁﬁﬁﬁ&ﬁ%m%Eﬁmﬂ%ﬁﬁ%ﬁ%m,ﬁm%%@ﬁﬁ%w
BT B R BEE R AT . BRitb A, FERB R SN BB BB 3R (eductor) MFIEE (s
tripping) KA HEAFLE
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FORTAN RIGASTER

BT REKAEE RGN KR

Tvpical General Arrangement (Chemical Tanker)

T
114 Zone O

o
?
Zone 1 || accom. Z
7 %, [
zﬂé Zone 2 ‘ é? ??
13331 33t 11
Exh Fan £33 Chrge TonkMent: 3053555555000t EtEE0d F.P.T
] 158 saiiid 8
AP T B/P Room atgotatk 11 a0 mﬁu&::a
P E/R o 13433 138 131t
/B Foan b 3T Hireees B
tEEEEE 33 $3iisies]
- - # b bk E
L1 * & LA L. R A LIITIIT
Ballast Tank :  Ballast Tank

KTV -2 -BEA TR AR BUE BRA

Tvpical General Arrangement (Chemical Tanker)

5

G.0m

Zone 0O

3.0m

r—.
2%

Fone 1 ACCOM,

% Zone 2 W

NSy

N

s i 1 1 Bosun Stnry
::::twﬂmmio-f:t-o.oo.o-::-u-o.oo.o::
il bz i b4 b4
- # - - -
TE e s s iiia H
44 - e Eim w4
e O] Ak s o + E:‘ *% F.P.T
APT EfR Y e . P 4
Fe i i e i
B - L - e
g [ 3 + 3 it
E g * b - * # b # b
Ll X & LX ] & LT3 & LX) & *d
]
Ballast Tank | Ballzst Tank

KTV — 2 — CI A B AR BT 2R AR PR A 2 il M P i A L

1.3 EIV—2-CEILMR EA U s B A AL it i i A B B A 5o K0 (9 1S 381
FEBENE A B B T LA U R X5e 4 4, AT e e el ) 7 e i X a3 R A 1Y
P i 1) PR R S KRN DV ELAE S BAR N, — BEAEAE KR, JF B 8UE ERCE M
2 RE R AR o BRI, 25 IR B TR HE K — A e B A AR Y RTE K R I 3R oK
KB AN, RER S MR (03 HE K A 3 A FH AR ATLAR Py A9 19 s 8 AR A T 1 7 A P
RHEAT T T35k, 38 AE I B A B 7K B A5 P AR5 i P 180 2B 1) 7K 2R 28R T8 5L 10 ¥
i BRI IR BT 2 AR, HEK Tl K RORMEAT . BRILZ AN, #E KA AP M
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FORTAN RIGASTER

BT REKAEE RGN KR

B (eductor) MFEFHE (stripping) HIH M BIFLE

Zone 0

Zone 1

Typical Midzship Section (Chemical Tankar)

IR I R R i f.-._::v.r/

mi.i ol e ol oo b
(T X P ST I L]

| i /&

37
5]

BTV — 2 — iR B e B 2R AR A A 2 i A P A s
1.4 EIV-3-E2IMEIBC Coded 184 i IS E MM Ay (NLS) e E K

B4y (K B e A B T LU R R Fe 4544, ARG I 4Ae ikl

-
i
H

TSNS PN

37|
H

L

Iy A X 25 e BOAE O HE /KA 3 o R A iy e R R AN Bl T R A R LA Y TR

Typical General Arrangement (MLS Tanker)

FRT

Pealbest Tank

Tamnk

Pt

Exh. Fum

BT Foom
o
LT Finom

ACTOM,

Zone O

fone 1

Lone 2

FTETTET

aFT

KIIV-3-ERZE YL M AT (NLS) #afmE K
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2. AHIRA

2.1 KRWMTEE TG ZE 7R 565 305 (IBC Code Reg.3.5)
A it N R IR BB AT 5 T A1 2K

2.1.1 THESMAFTRANE, EEKE, ERERRUNEE S N EARRURRE
BSRMEMSI R E . 5B E RS AR B A E RN R X LSt
RIXIRE . FEABEETMRPIEEN, oA LR REKEL, BRI A %
BRFEREI

2.1.2 RN EANEBUK T B % RS R ZESR AT 7E FARAL MR NL . AR A 2Rl AR I
NERBWE ROE R EREENMTIIGE, TEREILEER.

2.1.3 fLERZ R, EHRBEVREWEE VR EERESTTHIE LRSS, MRS T’
BE KRR, B, LERZEMR, HKE, WEEMERUSA KRN R EE R B R
YIX A -

2.2 KRS a1 ) g 2 45 7 28 7 e 5 6 5305
2.2.1 — &=

1 SHAAAMAR K& F R B AC K HR K B WV -3 -F s, $eHL XN A7 i 8= 1 B¢
SRR A5 P A AR A A A

Check wvalve Spool piece
- e
" ¥
_WHI—I
Cargo pump room
Engine room 90 pump Ballast Cargo
tank
Eductor. tank

Sl

o8,

KTV -3-F 5 B AHAR SR % F IS B I HEAK A

2) RGN 3052 —ATHIRE, ETUIE AR B E L RIRRIEN, Rl AT AL 15
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FORTAN RIGASTER

BT REKAEE RGN KR

SEANE, WAV -3-GraR, f£5k K AL sl B K A BEEA AR 0 BRI E
AL 1R B AT R AR AL 1R (B R+ AR (R o JF B, 0 A 2 A TE 0 0 T I i AR
FARBEKI , AEZ 5 A2 e MR EOR, T HL 27870 2% FE By LI R Rl 7 O fa s X3
J B s A LA R B A 17 A [X 385 2 ) o A

Upper deck ¥ r X 5V

|
~._ Cargo tank -~ |Ballast tank
) -
7
S
PN
.-'/ \\‘-\\ I.-'L\ _.
Ballast tank ;&1
-

Bottom

A line to ensure filling only from the pump in machinery
room

N.R.V. : Non-return valve (Check valve)

S\ 0 Stop valve

r: Stop valve + check valve or screw-down check valve

WMEIV-3-GIE#EAKEANE

3) ST EEA N E R E L ST AT R B SRR E, R EJFNZ A B

3o

2.2.2 /AW EBUKHIEK
1) ME305EE AT SRR, ENFENL A S e 1 e S EANI R, B
W, IV =3 —HA f A LA RSO, X RS RS KPR ByEAN, JFR
FORVEE RO, AL AR %%
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Ballast line

PIKHH

APHH

Upper deck
~N
SN
~ N
’ .//Car o tank e
- 9
Bottom

() Hose (spool piece) + screw-down check valve
@ Hose (spool picce) + stop valve + chock valve

KTV =3 -HEHKIEAK-1
2) WY1 P AL FBALIENRS, Oy T Bk SR Re P AR R M, BT
N SEA A F T 7

3. SE s X3 S B e R RGP X

3.1 1ZIEN RAE6OC LT BT Ak 2 il i ) S e [X sk

IEIE N RAE6OC BL T I TR A6 22 i, ARYEIEC60092—502 Reg.4. 29 HIHE, R4E
AT A I 28R AE R A G B MR R 42 N Zone O, Zone 1#1Zone2, W TZoneEHHA
A, ZRENBEIESHIEXEH AR HHBWTS KA EEME e SCHER X EZone 1,
BW TS & rT gtk L s M TR R AR 8 L v Zonel, BRI 2. 4mAb 2 i b w e X
Zone2XIH . PHI, FEIXLESER: XN BT i B Bt , BRI BRI ER . EIV-3-A
~D Iy i A G RS X 23 T B . 5 A X A R O DR3P L 50 SR VR A 1 2%
By R A A SR 23 ) S X3 B R AR B8 O R0 TR B8 AT I A

3.2 IBIE N REIE60° CHIBE PRIk 7 it B IR £ F X 35

BN REIE60° C Ik 2 e, RYEIEC 60092-502 Reg.4.3 MHLETRY)
i, e rE X, B INEER R N Zone2. EIIV-2—-Efi/~n NFA TankerH fafi X
s 73 1 R A1)
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3 4

FORTAN RIGASTER

4. BWTSHRE

4.1 BIENRAECO0® CEAUN B2 i EBW TS E

KIV-2-A, B Lt CHIZIENEAECO" CLLT BIBTHIRI b 22 bl M fa B X 7 B . AR Al
bR HK AL)/Ham/G8 . 4.917HIHE, SBWTSH MR AR & R BRI,
U JE IR G A, B R SN T BT R B, I HLSOZ T AT T RE T AR Bl i R K L

He

4.1.1 RFBWTSHiXERNE

fEI2i£60° CUL RSt as it i, B 1 22N BT A i AR 2 T ) re B A, I B 2
3.1 e AR fa B X IO AR BB oK . SR, BT IR S A Sl ek Xk, H5HA R
FIPTA B B e N ER X B Zone 1. Ji4h, EREE LN ZERKE, ARAATHBW

TSAL PR B J A RS U

1) FESUR AR BRSO A 1 BB

FEA BN BT R A A i i B B0 IR BUK A B B S DL thAr e . IV -2
— TR DR A (A AR RO REIS [ . 25 REAE S B DX I i L 1 S BW T SAH SR LRk

VS u kit NG o] iy S

2)  FENUAR/ N S v B I

B BOR MR IR R AR 2 i, AR L IX IO A X IR N AT REBEE, P
DR B BRI E . XAEOL T, EF R i EBWTSHIE IR
KTV -2-Gat s /£ HR B EBW TSRS K. /2R E R BEBWTSH, 5% E H 51

HI,

E/R B/F Room or C/F Room

= “‘ Cargo Tank

R T
SN
L
G/P e
LAMNNND
= AN\
/NN
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kH BWMS e

Z/P Boom
Cargo Tank
BWMS'GE‘"
5 \\ \\ .
> fop=ly
X SC \\Q\\\\ \

/NN

IV=-3-J fER E /M E S HUK

. SRRCERITSE R LR EBWTS, ZHEEEUKE S B PR L, SEUKAE T, BEHERT
FEBIR ARSI, AT IS BOK s AR AR By, I8 2 R A RS TRk
IEPERBIA A, AT LA 2 3 A% R B R A A I 8 it

TR BB E P EE (cofferdam), fEJFH il MRS L2 4K LA B B 1R 22 4
D hr B i BARP R RIBW TSI, BRATIH SV AR, T S8E A S R T akX8Zo
nel, fEZXIARES, WESARKSERR, MBWTSIEAMGE XIK2N, %X N3
BB ERMNELMPIERA. (2, WRBWTSAHAE XRYIEIEC60092-502
FORRIL T & 2 W 2 A E A, 8 MG A 65 AT E 2 4 X d

- TEFR R VB b B A % P X I i BEBWTSIN %85 P X I A A 90 R e 5 m o 5l 2 A A

SR AL AT e A P AR AL, 7 AR BORE . (. 500m, 16008, 2000
i, 10000455

o FERC T BRI 7 A AR 8 R b I 12 2 B S RN A DU B S I A A . IR, AE

R CAANBEA 1R BSR4 i o] I J2 8 B S R SUS . Pipe S Rp IR AU At 51 H o
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@
® |z

=

[
WY Od3440D

EEJ LaaEWMS

Cargo Tank

MY

IV=-3-L fERARERL MM ERERBKRS

e. fEALBEBWTSAHR, fEMMH S AR R TR A N, W R b i fa R < A mT L
AL A DN IS, SR AR B R 5] TR A & 437

£ WRAEF R AR - B EBWTSHIUE, i 225 ik 18 H PR, I HouPhik 1t
Yoz S\ ERPE RO IR, BB AR 2 ORI IR XA A

3) ERHE NI ERTH
FERFIN RAEGO0° CLLE B LAAR it M (R HTLAG Y A RE st B IS B0/ A B2 B AT T 380K B,
RV % . (HAZ, K B AR R A P THEHR K I8 I R LA P AT B I 3R AT AR 7 B
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FORTAN RIGASTER

BT REKAEE RGN KR

SR RATH . 35h, ERZPE R Z XA P. T, JEARGZ BRI AU
Jok 2B T i 1 9 7 A P 2R AT o7 T 38R R ABEAT S T HEZK U2 E AR HLAR P9 B R BRI AT 1 - 3K
KRR 2275 18 LUR H I

a. AT ZEXERIRRM (AP.T ) 8fiRie (F.P.T) KKK, FHEEHKBWTS
BEARINEE LM XA B, EHOKE, FEHAAHKEHEMPBWTSHE, &
B AT IS8R K, (BIASR R YUE N i B MBWTS AR AN, ZH5E -
ihE ST

b8y b B 3K 7 A B SR PR e 6 T A Ak I8 127 2 3 DL SR B 25 LIS SR S0 TR0 I e )
e BEAh, FERARASMEEA I SR A B R R B SE R IR SUS  Pipe 5 Rk
51t Yt o

cAEBWTSAE G, i & AR R MR AT, 353 G R R AT BLAE A AR
WP XIS, A4 SE R AHE BB B2 5] A S 22 4237

d. A HUAE N5 BW TSHI SR A B4 7E A I B0R N BCE A S BW TS SR i s FiE AL B B
ESUA IR

i, REEARAE.

i S LA S R N A AR EEAN B 1 BORTEA

—REEMHNORE

N T B IEENE N ISR SR ZAE B A BB IR DIk T BTV -2-T R A3
LRI VI 7 B 5
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Ouiske of the Inside  af  the
CafQO &hEn CAnga aren

[Case 1)

—A4 iihe—
=l o [Mm{:ﬁ EI
[nse 2
Sl [ I WS- eel
— N e <ot e

; Elank lNargeibpeal piece

i 1| [H— IGG: Inert gas generabar
I [Nt’(h} - ST : Inert gas storage sysiem
1 d : Cargo tank, cargo line, process pressure vesselsipiping

I . F
=T J 0 Gpaeos where the cago vapour does ol exis? in mormal
canditionithe hokd space, he inlerbarier specn. o]

g g " - .
Space whore b CRigo vapows are likely 1o et =
! aormal conditian any oher ghanm O
|—||[:\-(]— i {1 : Parenthesized valees indicnle aRornatse ones
e [P (bALH )

- i) {N}IEI

K. IV=-3-M 357571811

4.1.2 EFMEXRTRE
(TRO) SF ARG AL RS, UL RS eI R 88 BB B A A R Ui fa R X
AN, JFHEAL AR BT e R XA B E R, 23 EE i A

4.1.3 KT RS0 M7 NER 515 8 K T

1) £ HLE T F

A EABW TS, 38 A8 A B 8R4 40VINEZi L (2220V) 42836V EL
TREGE, AT SEELE K A B B L ey, O XN SRR i et an 2k %
e Bk, BT REE R EK SRS N, Oy T REME AN B Y g IR R IS, A% AT SR
L EL /T 1 T TR E R
2) FHIK (BIED HIZERMI AL

BRI, TS EORRI I, A B A A AR ORI, B R A A7 48
SHMARKEM. BTRAERE, 87w N, BA T SR% (R HMIL
Bo T (BRI BBFRMGAE RGN 1 6, JFH € B R &R A I E SR 5 1
IPS4 VA ERYZ™ dho FHZE (BRER) ROFTREREITAE fE o X kel R B, /i WE
FE T a3, — € B R, R A N A X R fE 8 D) 5 B AL e B
I EL A RAREE T IB AL SIS R UG I EDR . T4k, R R B B A 1
B, BRI 5
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4.1.4 FEALSE ST PN MBS X3 Y B0 B SR ) — IBEEER

MG FRAT AL ANAT R IE L TR 6 R B 10N A, S NAIEK.

1) ZREABE H AT AR I 51k ) K B SR E R SE R M dw MK

2) WHEAERWRS LA R E YRR R B 2 B4 E, £, H5iKk, SREFMT
SRR, B R HA IR . DERIRE, BRI A A S SRR

3) WREHIE60° C, by, wmHEINS15° CELNIEEY, LALKINSAE60° CLA
NG —E .

4) MSLAITRYINE I AR e . I AT B R SR A (AR T B (1 e
Hio

5) VI3 E (Disconnection Switch)
T 65 55 X IEE B 1) ) B [ e A [ B ) 22 A b R 2 1 B 2 G 4 s M T oG 3¢
B IFH, N TP Sk B R AT AR R SR, BRI R .

6) L5 HIR I
B 7 AS 2 R R AN, a7 AT A SR R Ak ) s 2 A I P ) R [ g A fiE
CENC GRS S el o ol = B2 E> NN SRR (A = = L P - S K L

5) Hg

a. HAANE ERIERIRI

b. ATREMITE, EAGIR O E AR B B L4

c N T EHHNR, AREE R AR R B R IR RS, %A R .

dAERE TOPAT I S AR BTl s i i g, O T BT IR U, BOZAS TIE SRR, £
A MAEIE MRS AL, BOZIR I HL 28 K ST E

e. 1£5 e DX i FAR B AR BE 5 38 1Y) L 2 I i 2 9 A B AR LI AL BRI AR
gik, JFHERF AP K X ER

f. FEAEFH AR, BRI i A AL P

g. JEfE AL B fE R AN EE RN B 0 KRB e AR AR A e R R 2, O HL N e AR
Hh

4.1.5 ®ERHIT

BTV -2-J RKONIZIE N £AE60° CULT B4 i ik M (1 S B DX Sk A i EBW TSI 5 AE KTV -

3-MENH, L0 5 HE YA A2 7K Ak 31 B AT 0 b 1 B I A SR s T R A S B X A s
9, M EBONA RO PR, A AR R B, FRELRT VAR fE R X b .
F4h, FEEEE ERERFMU GRETTRE) , TSUH R AL 5 I0) S5 1% G B 20 By
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4.2 |IBC Code Chapter 18 &z EWRItL22A (NLS Tanker)

BT R E T aR X, ik, £3.217 e KGR X i BRIEE, WAESREZD

it

4.3 FEREIE KRR B AL R B i

FEBWTS it B I i FH A JE AL 28 o i AR BB B, AR 23 Ak, 53 B I AR gl — 2
2 B KK B SRR ESR . U, AN TE o i 22 A X SR fE 6 [X 3 1] O AR BE IS, th—
JE L LK AR I ER . A SRP KRR EE B AL A R, 152 LM ZAt LU 255 8 By 3% 8
-2 " F@EARRI

B IV-8-N AR R KA HE R 5

101

Fii F S 3K A B R G 4R v LA




BT REKAEE RGN KR

3 4

FORTAN RIGASTER

i
,,,,,
s
. o eiiew ) ity
& ) ]
e O O . -
7 T — i i | H i
=~ - I
r— A I il R N
= e N T o v j-'i_-, E] L
I | - | o 1 -
| 5 F w0 11 e )
L . A A
£ S — 2 A LTI T N CERATT R T Tt
=
|
P
[
o 4
| = P
R "} & ®
oy p | Y — I il
l = sEEcman 4
AR i
| L %
H commen, [
e —
L. 1_:3_' [T O STPT— . r

" "

SR LA
T
. ;
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5. K55I

5.1 BWTSHI5%iE (bypass)Z4k Mz i 3¢

fEHE PR BOKE B AL P RE “BWTSHISHEIIAE (bypass) , fEAK I E IR HEIL KA
HlB . 7 ilidbypassIBWTS, Jy 1 BEAEAAL R ) e HOK 17 T B W E AN BN HRER, A2
flibypassft H Zh#% 2 FI AL AT W& Jm JFREIC RAEIE RIS B B . S Th R R P A IR 1T 22420
WREIEHIE, F35h, A WEBITRIGERRE, I EBWTSH% il i % 47 BE AT LL B sh iR &

HHbypasst .

5.1.1 #RAIAE

Kl FRE AR B 26 BLE R IS 8OKIR, M H— i

AR A R A0 ) 7 A = HE KR R

BOKMEPE KB I BOKAE A MK . AR NS, ATRE i T2 oAb A /NG IR A R T 3
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R AL B E — A EHOKE, XRERTEE R Z 25 8 T A F0. TEIV-2-MBEIUNEBWT
S_E R E — A EHOKE BIMEAA.
1) AREEBW T SR KRHEAK I B A8 AR BR B0 A2 T e 5 L 5% 8 T e X 1 I 2245
] EBIR P AT ER ) R G R, Ji4b, ARSI B T BRI K
2) KM ER, —GRHTRBOKIEK, H—a NN T R EHKE Pzt
JEHIK. BRI, ERTH NAZERE, TR RTCERE N, B B &S )
ol AR e v 1 T BB BW TS H T Ot o 8 — ARG 4% 2 8 2~ 3m/s [R5
Ktito

5.1.2 BWTSHI¥IHIEH

IR, SRR BN, fEFRE MR, ZRbypass KA MAMBWTS, BT
i, 5 EEKEEKFIHEK BT K 2 1 B S B3 R AL BE R IS BOK TC R NS . A
RILHIE L, 152 RN AT I 25 S RN AT 1 2R BT I I k. RS R B s B0
HAZRPERBW TS A B IE, ZHARTE B K A shz il g LR R 0 S/ 4,
WU BK ) R RARAE K, JC2E & WUES) /1RE) (Hyd. Power Pack) HERERS. 55h, %
FRACAT FIBW T SR 3 45— ZEAL SR FTYI R L 72 A 5 o

5.1.3 EEEHF AW R

FAT R IS BN IR A 25 i M S R S A AR D 1 380 K RS 38 (Al Pl PRI T
PRI BURZ . A IXAECE AN, EFEHOKI R BOK 7 A B R M BW TSHIIE,  BLiH i st E
il 0 3 A PP HE S RO A IS UK AT IBW T SORALEE . B R BR T AL BW TS HEKAHEK
B, ash, fEEVEE B R IR EAT TN E IR I RS, I BB R LSRR R E
NIV —3— QR HLI RAT 1 38 HIME /K AR ) e 3 2 L 1R 51
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5.1.4 AR HIRA
KRG BV ILA R ARG A 26 LA B R R BCR, alad 22 H E R P> 2 HEZK A RT LAS B 20K 1
HENFHEE . (B2, EBUEAAAT, WA E RS, 58 2 A B i UG 1R E 44
JE R BT R BRI R B T — AN EHOKE R, TS5 R I
D ARl BW TSR KMHK A & # ARk Er, 57140 &R Sbypassf KA
I8 R Gt i R E 05 1 BRI T
) KRG, —ERHTEREEKWEK, H—6NWREANT MEHKEHIZIEEEK
Ko BHUERT I, FEVTHIN R LS, T ECE N, B sz B A s e CLE
LTI s B i BW TS 115 78

5.2 HJJFEKAHEK

GRS S Ty, RS S RCA R T], I B R ST K FIHEK, IR AR
I e B O E AR, H SR T AL AR L nT CASEEERE . TR K A A 7 SOl R 3e
ReSLBEIKE,  HEA N HAR R 7 R EI . N BTV —3—R & SHrR Ayt 5 77 R SLIEHK
(M RE 0 455

5.2.1 #HEKH A AMALETT X
D) WA R EEAK S BKFIBW TSHIAA, FEKR, EiRT ER&KRE—E 2R, 7
b, ZITTWER B by passThREMITE, B2 EOCH5. 1THEOKR .
2) KT Lo E RS

5.2.2 K FoAh i A HT7 5K
1D B HAb R BK AL BT BW TSHIMHA, HKI ZAL PR HOK, RN 7EEE R ] R4 )
eI F4h, TR Z A bypassIIREMTE, B e L35 THIEK,

DOUBLE BOTTOMN FPLAMN

K V-3-R it # i RARK
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Cargo Tank Cargo Tank

MITIMY
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V-3-8 it # JRHAK

5.3 HIJHK

5.3.1 RAHVEKEITTR
D 8RB MEBOKAE WK RRARRIS O, £ s A B R BOKFBW TSHI MR L, [k
IR KIHER o 5 R SR o
2) WEKEE, Titt atEol, IEAER A ARAE KA REREN . JFH, EAHPKHHKE
FECE AT R . (HAPRBCA T LU Tbypass UL IR P18,  Z5 2 AT 305, 1R 2
K.
5.3.2 HEKHF HAh AL H T X
1) WA Htt S KA B ABW TS HIATAA, HEKIS ZALEE R HK, [ A2 ] RC % )
2T M. 535k, %R A bypassRERITE, ZHie E3Ch5. 12K,
2) FeRlEN TR RIA M BUKE L AADL (REUKAZ I BRI BCE K5
BISHOK, WERAE L 015, 558 LR ER,

5.4 VENIEB M TR

FER B3 A A L #RAC B T AR 25 IR U T AL T 58 SUIRAS TR I AT 1A B PN R 380K )
MoE R E, 5VLCCHIPARIM A BTR M A B R ] AT DU G AR AR R B K R BC X
PR GEEEEERATUDIND WA E. 75, ERZMMLE, 7 NS HEL EBOK, A
5 FH s 28 2 1 2 308 o A6 i 4% R G B R P e Ok . [RIRE, X SRR AR B BB MBWTSHEK
I, s 38K B i A 7 AR B A AR 25 R LA R S0
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5.4.1 WEER, BAKITABEEHHLR,

5.4.2 EBMW, HEBRTRBMRDENAYFRRIE, HAKN, FENRSEBWTSHIHERET
BE. DRk, 7EEEERCEBWTSH Z78 4% RX A A& .

5.4.3 HokE, EEREEEREUKEEEMMATE U U XBWTSRE K B 3Tt &I fe sl 5k
E—HmRMRAERENRE TRETRK .

5.5 HA HAh H HI 5k IR

FEFETY B F2 A R 4K 8 SR A A A b BW TSR FH S AR il . Dy 17 e P 9 9 28 1) [ 45 2
R, TETH B S AOIE BT 3 TEON VR AR B 1 I 2 T SE O A . 54k, BW TSHIRIR I
IS, BR—FE G,

5.6 KRFFILAS (G5 UMALL E%

BARBAL BB & FLAF 5 UMA (UMA,UMAT,UMA2,UMA3) L B2 fRRAH, R
PRI IANA EE T P SO 3 AL, BERIEBI R AERER s, Bk, FREKEEPIR
HeF PR, ERCEBWTSH W% &L LR FHIORETHZ R S .

5.7 KREILFTS (MEFTS) UMALLL RS

AR A Z A 152 L AP S UMA L LRSS RIGAAN, ARAE A AR g s a5 9/ 28 3
EIING, BERETEREEGNERRS. Kk, EAFUMALL, FSEZMN EREBWTS
i, 5 EEIKIE KK KBW T SHH ) 1R 2 DL R A e R 42 1 D RE 1 S ok B it
5.8 fEJfie F.P.T

N T AR Oy A X MR E PO TIRE, MM TRAANIKBWTS, W24 XA
NIE RS X JE I E R R ANTTRER . (HSE, N T ACERAERARE P TAME I RO, (AL T2 fe
WHIBWTSH, RiiZie FyEK. GEZMIACS UR F44)

5.8.1 BF.P.TIEAEK XIHERE.

5.8.2 fEAARF.P.THAETT Him i) KRN AT TEC60092— 5027 T 25K B 5 i 58 K il
LiRE.
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5.8.3 FEMERME.P.THERZ WM E T MIETARBERN B, 2 — B H5EXFRAEER
TRINE Fe B W XARI S AT M AR o
5.8.4 FEIMEF.P. THIRE Rz 5| 5 K FAR K L1 .

5.8.5 MIERMF.P.THHMA OW NER AT FR. R0, HETH&MF, TUETHEMX
B AFERME.P.T,

1) B P IXIBAEER DEAR ANy, A ) H N 11 B0 A0 5% P DIk A ) U PR . X
FEOLS A0 E A AR AT MAE U, BAE T A % P DX Sk A U 8 i R v st
Fe VN5 T TS 2 I 1

2) FHEWKIES AR, BRI AfERXIK, SERKIEAXKTEERT—ER
W, S HMEME ] LTS A

5.9 WABWTSX#E M K5e¥ME (Fire Integrity)

BW TS B AH 5 (A 1 it B2 ELAE FRR G = e X380 A1 DL 2 A7 AE Y o XA DLERIESOLAS
Reg. TT—2/3 kT HABMUAG XA TAR XK AE SCo 5 HAh DX skl A1 XS8R 408 10 fo 1 X 35
P BE AN AR B2 285 FE SOLAS. TT — 2/ SR b 56 T A B g it <K S8 BEPE LA BIA - OBL B EEK

5.10 /Kfe

0 EA KA 11 A R AR AE P TR T 2T HO P R T DA P, 5% s
TR BRI A 2ok S IMORSE Y I 25

5.11 JH R AT [l % ) B

Xt FBW T SBCE g i iy s B3t AT 0, bz AR S ey, HilirHE, B
BE, R AT AR A M A AR AL R B A A . SiAh, AT R AR R BN B, EER
BOE SRR T . (TS RPN 3% b F R B [ B A R ) PN 28D

5.12 E#HUKAEHI S
LA 1A A K [ bR B A 29 it A — 1, Reg. 5B R B5Uie T AR 1725 18 R 41 S 10
— RBOK IS A 15% A R, B3
— MRS, B
—ZBUMINE, MR ARSI K 104 b, iy
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—ErFR e, FEBW TSI

5.13 BWTSH#EH], Wil &k
FEE PR BOKE B AZHER SR AT R, AR TBWTSHEHIZEE, WAl & B B 2R
ME -

5.13.1%#|, HEMEEREKE
1) BWTSAREER iy 75 4N B A s BEml LA E il il B isfr e rp 2 —H A%
HRMAL R PERE, JF HIS AT L AU RE B Sh AR Y.
2) WAL ARG M PR BCE T A B AT G DU AE S YIS IE WS AT I, EORAEFTHE I
PRV X 35K A BEHSC I W] LT W (R 4

5.13.212%% K4z

1) BWTSHsH KAzl i, el AR ERE, BMENER R H I W5 5 Ll
il (HX R HE PR AZ EBWTSH R IR AR, A etk E
ANBEIII, 18T AT DUR S 5 iEdl g 8. XML T, EBWTSis
AT, SEHKI T B R R P A R4 S A B IR, el #AE A2 37 e )
R ik

2) KA M PAL LT SAEUMA LS LA ERINHH, BW TSI, FEAHSSHIPTA 1R
1 R s R (¥ SR B 1) 37 P B AT S A A

5.13.3 FiEINEE (bypass) KkE#E (override)
1) fERHBWTSHIAAN L, SE2mHH, TR AR R 24, Ei% Ebypass Flove
rride$'® . 54k, 765518 (bypass) i, $5 i A0 W 405 & b AT LA A s 82050 80 w4 a] iy
MR, JFHAEIC AR E .
2) DA, KHE- MR EERL, TRANERL TR AR, 2B
Ine] DASESLME T B BT o ARG [ R 7E B I B R T S MR 3R %
it AT I55EERL (bypass) [ HRIMEIRZH R FH A .
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4. SAEEIZAE

1. — 3

IR KRINAL GG 7a52402 (IGC Code Reg.4.2) HR, KIEIEIEWAA W BIRAL R IR
SIS BIE KRB Y R E3 5248 (CCS : Cargo Containment System) [KA[E,

N RIS, PR, PR, oA (Type AB,C) S PN EBI Hs JE e 5% L
ﬁ”ﬂﬁo

1.1 fmsAe s
BIIV—4—A~BFiR, KA FA Ak s i Sr 2 18 4 B B A

Typical General Arrangement{LPG Tanker-Type A)
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1.1.1 Al —AZ
D) EIV—4—ARNTIV—4—BRNAZEA B A — BB B SR i B 5. R0
S AR DM 2RI R R A, TS E— RAE20K, 40K 80K . A KA I 47 v
TR — R R P R 2 2

2) EIV—4—BFra s &, s B B fe vh ASS BRI 2 40 i A i A SO ) 1]
VIR, FAMEEE AT N T SEELIR AR DR B E R, E T EEe. (B2,
MKRAVHATEIEMIE 7RO R A407. 2 ER, FERAET, BEWIEREAE-55° CLLER
g, 1 RE G AN D B S5 R S R, 7 BRE IR 9 52 00 5 TS F — 35 43 T Ak
TEAEBMPIASMR . B, XMESMRA RS T RGN EEER. 20X
o A KA bR AR I IR TT 1, T DA R T 7 5 0 28 () B 55 5 A 2R AU 5
.

3) FE AL PY B R B O E B BT A KR & M 7 /5% 307.4 (IGC Code Reg.3.7.
4) BESR. BL, KE o BR B ASS A AL SO AN R R L E N B & L BT BT
BB B S IR E AT MR EEE . T SEHNZ IR AR SRR S AE N I T R 30
(IR S HEZK, A e AL IR 2 15 B TS R BRI R 3R S 2R .

1.1.2  CHAMBALSM

1) EIV—-4—-CKRDFRANMAIICH £l AL SR — e & AR R . K4 C
VIR R A A s R SR B e, I FLIX R gl 28 B 7E LOK AR [ /N B A 3k
AL SRR 2 R .

2) BV —4—BFiR BN T B, o 8 g i b AZK SR 9 Bl 28 G0 10 e Ak SUs 10 3%
WA BT SE ), AANER E AR . N T SRBLSAR X RE k, E T R,
i, X AR AN B S I B 4 R G B

3) FHLE P AR RO I B B S KRN IS B 7 /5583074 (IGC Code Reg.3.7.

4) MESR. Rk, KRR CH A A SN AN AR 5 4 1 B % FH IR B P 383
AR B R FR AR L R B R SR K .
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Typical General Arrangement(LPG Tanker—Type C)

27
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Jone 2
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(LI XIET T Y]
taiddliill

E/R

o s e e e 4
e e
e e

AP.T

KTV —4—C Al T — B & K

Typical Midship Section(LPG Tanker-Type C)
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BTV — 4 — DA I AL SN AA P A ) T P
1.2 WAL RIRSM
WAL RARS MR, HAT ML LA BRI R 4845 H (IMoss Ty B il 2 AL i U HE (MA
RK III, GT NO0.96, CS 1) H#" RGO TR AL R AR S BN LR T,
1.2.1 MossEEIL KRS M
1) WIV-4-E}NF s~ Mo ss T AL R ARSI — e & B S . [Iv-4
— AR 51 T P Ay S B 3% it o C 2R TR 40 B9 28 G A T AL SN B SR P Tl B e T 45 44
FANEFEA A . N T LA X SR, ’E TR, Wi, XFESEARE
SEEL BRI 4R R GE AN B
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2) RHUEANREHR L EZF KRN EEMTE7R5%307.4 (IGC Code Reg.3.7.
4) ESR. B, K> IMossBURAL AR M AN EAE RN E W B E P & L I AITE RS
BRI B S RN E RS . N7 SEIZ R A BRI AR TE A T R
BNEHITEAR KK, A2 R A 2 B0 B UM JR B R 3R 2R

Typical General Arrangement(LNG Tanker-MOSS TYPE)
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Twpical Midship Section(LMG Tanker—MMOS5S TYPE)
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Tvpical General Arrangement(LNG Tanker-MEMBRAINE TYPE)
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Twpical Midship SectioniLMG Tanker-MEMBRAINE TYPE)

2.4m

Zone O

bl ded
o

Fone 1

Jone ¢

N |

s
FhEn

S NAAAASARAE S A EES

BTV —4—H H38 f0 ECAR AR YA R SR UM A 1) T P

1.2.2 BURERBRERASH

1) BA7 B ACAE AR 2 37 & GE AL R AR SR S ) P R G0 Hh 28— R B AR 47 B 14
S ZJRBEAA T, JF HLBAT SCRFIR M BRAR IR A FEAR S5 o RS A A e AR B M A A1 B 1]
FoE T IS B .

2) BEIV—4—GEHPR A H AL 5 AR BB R IR U ) — ARG 2 11 R At ) i 4
dn A T P TV — 4 =T PR, BT AE 2 37 2R 48 AL AR SR B4 1 e 47
R G a2 BR3P B 5 — SR B AR ) I HLELA SERFEE A BB AR (1 3 e AR 4
Fo FEIRFPAN TR ATRSMRIEIC S 1 B AR LR . AT, K i A e L4 SE L B
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VIR RGN B

3) BALEA R EECEEE ZF S KRN EIEME7R5%307.4 (IGC Code Reg.3.
7.4) WIESR. DL, K e R BAL AR T N B R ML E A IR E T & L
(K17 17 s 2R AR RIS B R A N & IS8R . O 7 SEBLZRAE BB AR AR AE A 1)
A BB IE AR SRR, A 2 R TR A I 2 200 B s A 2R R AL A IR R 2R

RGBS e

2.1 KRENME#E7 /5% 307.4 (IGC Code Reg.3.7.4)

FER B M IS 3 X (BRI iR AR O ) AR e Uk 2 XIS
FEMLAG A R B RS, B 5RAEEGER KW, dOR AR T XA S
B A A R HDE RIS AR T B A A Z i Evalve Mmanifold. R MATVE R
FLENARERTTH .

3.fak X (Dangerous Zone)

RHEAE IEC 60092-502 Reg.4.4 A ERIEUAALAAE IR SSaRe v %70 A ZoneO, Zonel,
Zone2%. HTZoneH AR, BEKHESFREHIHABGIAR. R TRBEMHIIIZ
TIRBRR AR BT A ER, R B R SO X, ERARRIEMCRMAAT, R
B RRRATT & BRI TR RS, AT XIS AR € N Zone 1, 1 RE SN ARG
B X I 5 M X g e BT o i s B PRI SR BRI PRGN 2, 1§ 2 I Appendix A A Al
SRR G S X 3 R T B R SR SR DUAT I

3.1 AZRAMAL NG
WNEIV-4-ARBRR, BT AR S0 ANAR R I S X R k) 7> 9 Zone OfI1E, A
AR P e BRI HE A R B Kl 7 9 Zone 11X 3. JFH., B¢ Lii#kI 5 A Zone 2.

3.2 CERMIAHRAL <

WNEIV-4-CEDF7w, R RGN EER X K Zone 0,55t " R GEAHAR 0
I B AR DX 48 B HEAE A Ll 72 9 Zone  1,5F BLBRWIAE i HORR X $8k e 4] 7> N Zone 2. (HELfE
L2 s SR I ARl 73y 2 4 X

3.3 MossTytk R IR S MY
WMEIV-4-EXFHiRw, YR RG-S AL DA X 8 ) 4 N G X 8 Zone 0.
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5 T B AE A AR AT I ) e B SR H i (0 B ) 72 M Zone 1. 534k, e BB iRy Zone
2o
3.4 BEAFAE R RIR T

WNEIV-4-GEHF, 58— RS 5 = Z Rkl 0 e X8 Zone 0,5 Gt AIAHLER )
e AE S HEE 1A B gkl 0 v Zone  1,5341, B i i AR ki 70 Sy Zone 2.

4. BWTSH& &

4.1 fERIEARE

FEFENLAR PN B3 B 1 5 BEAGATAR <1 A B Ae Y 1 R BOR BT S KRN & a7/ 5% 307.4
(IGC Code Reg. 3.7.4) N, DM, KK EEz M AR BB R SLHLUEHIK K
KK . F5E 5 ZRRRERKIAAR, JERIEIEC 60092-502H %GR X I E X,
JEBE RZEEE Zone 1XHK, (HIIAME TG TIGC Coderh kT RAIBLE K ZRIE. ML
DR A i B IBWTSH AT LA R A ST M ER, EE, mTEREWEFZZone 1, £
JEHE B EE B E MBWTSAR B AR B K 1% i A L% S B A S IE R B R 2R . 5
Bb, DT A B MR A SE B PR RE B, R RE RO TR AR B S RS i 2 B
S AT B R BRI CIMAR 1 I A oA v e 2 X, AREAE fa b X I 1
RIBWTSH] H e & A W E R B R AL .

4.1.1 CRAMBALSA
BIIV-4-1 NCHIAMBAL A AU ABW TS B B 1 fRing . Ko MRS e HLAE Py
T RV By s B S R 17 s FH 2 R S K AR
1) 7 R CIAT AL TR 0 e A AN FE D S 6 DX 3k A2 22 4= X4k, (AR I B
WTSHKAL B HK LT
2) ERCHR R BOK AR A2 SR KSR T, B B L RN 2% DL & T2 iR I 7T DASR
TRE . 4k, A RE W B HIXUZ B s & R IR R SUS PipeSEF IR
Ji ke
3) WMRAEBWTSAEH a2 S TUERPfE R T A5, ZERIUE P 1 fa ke A e
PURE AL o IF HAFBUE R U 108 2 R e LR A 22 2 Xt 5

115

Fi S SR AR B R Se 4R LA




=y

FORTAN RIGASTER

BT REKAEE RGN KR
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BWMS =]
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r AR
S MEAamas e
oy S

KIIV-4-T CHRAMBALTAAHLAC N BW TS 1 & ] i &

4.1.2 CRAMMBALSH LA AR AN

BEIIV-4-J KEL AAKAMBALSM, MossEE & Membrane B AL AR IFEHLAR
W EBWTSHEBEE . K7 2 A AT AR @ A A e ARG P 1B 1) & F I R B2 ok SE T
7
MEIV-4-A& B KEIV-4-E~Hh 5AFAE MBS, MossBfi &k Membrane 84l ik
RGBT B GEAHAR AT R e T LAB RN fa e X 38 Zone 1. 2ATM, FEKRENMEIE RN 75
5%307.4 (IGC Code Reg.3.7.4) "R, Ny 1 5 BT HIAR A A B M M CE R A LAG A B
BRERS, XFEMIE, BRI R ENBWTSHEAE R K. KEAH RN ER XI5 Zo
ne 1, BULFHEEELUTHI.

BTV -4-JAZA MBAL TR LR N it EBWTS

1) BWTSHA R b3 i) B0 K TS BLI, IRt ks, W] L B AR Ay
MBWTSA A E . (H2, FEHKN 2 i B0 Z WA AN PR R e, JFH
MAERTERIBWTSAE B HE KRS, BORIE R AREE RN RSB

2) IEM S BAREHK AR REAL B BW TSAT AR, IS8 ARSI R et (BWTSAREE
PE AL ARG R G B

3) {EAEEBWTSH A B AR BRI RS S UM RS i s B HEKE s, H
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4) EALEBWTSHIA B sl ML & B EXE R, 28 25| AU S % 4
S IE

5) {ERHEHNE EIE RS Bz gl FEEHLAR SN . AEBWTSAR R, A&/ ek G
B AR, RO RAESE RS AR T ARG A, JF R AR 8 Bz AL
REAM 2 a3 T A B IR BOK 27 A R A S AR IR B TR I IX N, B E R
ARG, JFEBCH U RE A AR E . 734, 188 A R A B R A
R B2 AR A SUS Pipe SRR DI RE 454 o

o o

L

L

i Bl
Sl s

i o
5 T =
%@-@x\@% = S
8 2 e Fed
B \"\ 4 &‘EE-:. S
S SaE
A

b R
i ST
TNA

EIV-4-K MembraneZ 1l b SAEHIFEHLIE N L BEBWTS

S
= SRS
e
L T
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i
o

i : 2

e

A
5

FIV-4-L MossTERIEEHLAE N X EBWTS

4.2 fERHARIMIE
NTERIEARELERRE, EORAFEERMZER. SR, RN A 8 i
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B AERIE, ERHLAE SN e EBW TSI OL A7 AE . 8 57 < HR b (1 Fo At A X3 i B BW TS Y
s A R P X3 A5 A R £ A AT TS R A A AR R R A e A, R TR AT
B NG, BRI IAT A .

4.2.1 CREAMBLSM
BTV -4 -MACH A AL A/ 1% EBWTSHIfEing B . AR E S5 HLe /b EBWTS
I, ZERE T HEIE R,
D WmEIV-4-CRDFR, BAEBRXISANTEBWTS. WRAE DS 1Fa ks X8
PNt EBWTSHITE, BRI PR .
2) SRS LEREBWTS, ZHEEEUKE 5 2R E, REOKAETTA, BEHEX
T IR AR, B EBOK H AR RS Eh T, 8 2R B IR
TR RSN B R A, R LA TR A S A T
3) WEIV-4-CRDF7R, HHR AR S XIS A fars Xk, 582X A, 7 2B
WTSBAESER X AT o 5 NG S AE BRIV X I )37 B i, 22005
JE B A BT R
4) AE S0P R BRI 7 A DA T AR I 1% 2 2 SR SRV NE 8 DS SR SRV HH IR A HE A . I
A, FEHR LA AT B SRR 45 0T Y2 B e R SUS . Pipe SRR K 51
fEi it o
5) EBWTSAH G, F#HEH & BRI ERTA R NN, i 0 fe B SR mT DL A7 72
XA T, SER AR B B 5] A 22 237 P
6) fEERARHIR R EBWTSHITEIL, 4% &A% R £ LR IIP 2585

-HH BWMS R

V=4-M FEATMBAL U I LR MAE B 3K

4.2.2 CHEAMBSM LA IR
EIV-4-N,0 X PRNAZEA MBRAHE, MossT A7l AL MG & Membrane B 47 yH R AL A I EE AL
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BT REKAEE RGN KR

AN B EBW TS fa i 18] o #E CIMMAL T BEAE (1 A s AL s A ASEA AL . Moss B
TR S Membrane B4 JH LA A 4 D247 L 47 2 SUAH <00 IS AR ) 70 9SG e [X 3k o
1) FERBR BT, Heste 2 e X X8 it EBWTSHIE, B2 E T E5R,
a A E IR EARTE K BW TSI HL S e & K B AL i ke, SO AT A R0 A T
b fEA LBWTSH R B TML IR 4, ARE RS A LA s S 1, XK
G| [ A X AN 2 A T
c. EALEBWTSH A B sl ML s il KE 18, %8 25| R HLRE AN %
.
d. e BN R s B 5| LA A
e. MBS HUKM &/ AR EETRRIRE RN XA, NMiZzikE R AR, JFE
BRI REAR B R E . S oh, 1EIE 7 AL A S AU R A B R A OUR A Bl 447
#SUS PipesF Rk DhBERI L -
f. ABWTSAH )G, A THCRRIfER TR, NAZ PR IEfE R TR A HE R P X
s, I HAG R AR I B2 51 i P XA % 437

S

EH BWMS

SEHBWMS

e
5 RaR
QO D Rnsor
e e L
R
B/FP o S :
R

e s
2 e o e
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Kl IV-4-0 £ Moss BUA B AL BRI LA SIS BT 2K

EH BwMS
\, S H\“'\
I - =k
-. x R
% ﬁa: “* i “ ﬁ‘
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"-‘b\'-‘ x“"'Q'-* i
'\.""\'\\."\.H"\.“'\
e
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x‘u“-‘a{‘\-“\\% 5

IV-4-P Membrane B4t SARIPLAG AN & TR 3K

2) 5P ESER L EBWTSH, ZHERHOKE 51 2R b, SEKEHE TR, BEHERT
i BRI Sk (b, 38 I BOK AL R AR B, R 2 R B RS . AT
By bt EEAR BN R AR, A2 R FH B IR S5 L P 475 o

3) WEIV-4-A, ERGHIR, ZAEBRXIESN, BEBWTS, MG OPHE ML fak XK
FTA R EBWTSHIE, Z i BN PR,

4) BWTSHEA R AR ARG, & s Z5 R IEF IR AIPSE .

4.3 BWTS & &K HFEEFI

4.3.1 B R RAFEBLARBNE I

ZREBW T S 27 i A B X FAR 1 Bl i 4 i %‘iﬁ%%ﬂﬁ%%ﬂ@&%ﬁ)ﬂ%*%@?kmiﬁ
BUK R IE R - %%IJ%%ZL%E%D%? i 224 XIS fE S XS 1] A AR BEI S 38— 8 240 2 U
WIEREDR . KT ZFIBALRITEAA 796 2 WAL 8 Mok 8 — 270 “ ZFIBAL IR o

4.3.2 EEMEMBESRE

SRR AT RER AL, AR RS AR 70 D9 S 6 X 38k 1) s AR 14 s 3 QRO Bl X
I, BRI IAN BN TT IR i, e XN BB S DL, B AR 2 XA R E A
@ AR

4.3.3 KT RS0 XEN AR EI
1) R R TR
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il P B i AABW TSI, il i FI B s R A4 40VIREZHi i (8220V) 4236 VEL T
MBI, ATTSEILE BOKAC B B i ity JF HIX N AR R ftan 2eig .
U, BRI R SRR R R, O T REEAC A IR I A, BT AR E R
T3 P TR E R
2) T (BEER) MZEH R

R R, TS EORRI I, A B A A RO, SRR RS A R
AAZKIE . HTRAER, TR, w7 RS (B MR .
T (B BRFRMZE RGN, I H—E 2R 5 SR W B S5 5 EIP54
PAERZP e SRS (BRER) ZUSATRERETTEfEfS X el e R iR B E, T —WEAE T fE
B XI5, — s EAE BRI A N 2 2 DR B S S DS 2 B A B, I B
A RN EE 77 3 AR B K RE M VR MG R BSR4k, RTIRA KA BE BB, —E %
i FH AR A A AT ) R 5

5. FFEREIN

5.1 BWTSH]5%E (bypass) & 2 id sk

FEE PR BOKE AL P E “BWTSHSFEIIRE (bypass) » fEA MBI A ZL KA
W& F. 7 WidbypassMIBWTS, N 1 REEAR A 1 I BOK 7 I B A E A BN HERR, 3
L Afibypassit H A% 2 AL AT W E R 5 I REIC AR IR B . SHE DR K T A I 2 AR
NITEFEFEHI, H5h, BN RERITRIEREE, WTEBW TS ff2 ] i & H 47 e mT LA s

LAl Ibypass .

5.1.1 #RAIAE

KB FIREARESBEA 2 6 BLE RIS BOKER, 10 H— M2 38 1 22 A0 H 00 P 7 A SR HE K 7 T
KA KB T BOK AR [ AMHEK . AR N RNRITE, AT RE BT 22 B Ak A /NAE R R A T 3
R A E — N EHOKEE, ZRERIEE B 25 B T F. TEIV-4-QRINEBWT

S ERBE A EHKE IR

1 T BW T SRyE K FHEK 1 BT A & AR Y5 R el ]

MR AR R G RR,  T38h, AR E

s
PRel

b

He=k

a%o

BLSFE M, ] E B AT

2) AMER2 G, —GRMTIRBOKINEK, 55— 8RN T HEHKE Fizid R
K. HEETTIL, FEVCTHI BOZE S, BT RE R, W B A ) 5
DA I Y T s L BW TS 00 38 W — BB 1% 2008 2~ 3m/s I R

it
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HIUE TRERAK AT 2 o AR Fa A KR
3 I o [ T F‘:h
% —— _;;:ruﬂ- 1 i | 4{“ -r\l-:IL %-?7 i -
i T T e T g J o o um 2l
= o @i; K%EW* B S
gy T | fe + .
|
E T i | LH_;_ 3 | e o £
i E'*: = ey { Howass

FIV—-4—-QEBWTS | H & & — EHKE FIMHAA

5.1.2 BWTSH¥IHz

IR, SRRSO BN, fEFRE MR, ZRbypass KA A MBWTS, BT
i, 5 IS BOKE AN HE K s J 21K 1 AT BL B S A 49 R 28 A B ) e BOK TEiE N Bk -
HH RO, 11§25 R OGN 2 &R 0N AT B4R B A i B RIC 2. el 2 AT
WA BA AL BW TSE B M5, 0\ I ECE 1 E 2h32 i 1 S 35c et 1 B 5 ARS8
Ji KN R ARAE ), 0B RIS RN IR (Hyd. Power Pack) HERETRD. Hob, &M
oA ABW TSR B B 45— BB Y F AL I R R BT

5.1.3 EEEHE AW R

FA KBR300 il M S SR AR 1 IS B KRN B (Rl Bo e TSR 2R 1Y
THORZ . A XM E RN, KN B8 A R X BWTS, Bttt (R e #
BHE P A EBUK T HBW TSRS . BiE IR A A S BW TSI KAHKE, 5
b, FEENEGE b2 IR A PR E R R G, I AR IR B R IR B L.

5.1.4 BUAMAEH IR
KB B A ARASEC A 2 & LA B RS 8,  alad 5  E p A JEHE /KA AT PSR 3K
EARHE R B2, EIARMAT, WRAHRERNREL, RES YR EE SR E RS
JE PR 3 BURAE R BRI R BE T — A EHOKE RIS, Borh G 5 8 RS
D) A BW T SHREKMHK B BT E #ESRBR, 740 E LI 1 5 bypasst3 KIFTT 1
RGUEEIR FIC5. T R IAT .
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)R H2EE, —GRHTEBKKEK, 5H—aNRN T 1 EHKE hiZik EHK
Mo LRI, RV RZE S, T ECE RS N, RO 52 PR & ) s LB B
R B BW T SHI S .

5.2 EHK

5.2.1 RAHVEKEITTR
1) 50 O s R AR M I SRR, Tl R UK A A HEK I RERA, R
FACER ISR IBW TSHIMAA L, IEUKAIHEK 2 5 7R S .
2) WEKEE, Titt AfEil, SRR AR E KA REREN . JFH, EAHPKHHKE
FECE AT RI . (HAPRBCE P LU Tbypass UL R 18, 252 L3510

2R,

5.2.2 K A AMALETT X
1) BCH R AR BOKARE DT I BW TS IAEAR,  HEKI ZANEE 80K, AR AR ]
HHIE—EER M. 534, ZRTTR B bypassTIgeITE, 22 E3Ch 5. 1E K.
2) BN TR H RIA AR B E LA LADL URBUKASHRITIE) I E R BCE 5L
BISHEOK, WERAE T 015, 558 LR ER,

Cargo Tank

K IV—4-R HESRELIHK

5.3 HAHAh H KA 2R
TE A0 B 54 9 TR 3K SR A A O b BW TS ZER Fm Rz . 7 5 i B 2 1 8
e, E TR 0T 77 AN A ) A L B O P W S LT AR 4R 1 . 3 5h, BW TSRIRIRA e

123

Fii F S 3K A B R G 4R v LA




—
FIUE FRERAKAE RGN b S KR

MIHER, 5 —%E R Rz AR5,

5.4 KR#EILFTS (AR5 ) UMALL EHISEL

BARFAL I B S R & S UMA (UMA,UMA1,UMA2,UMA3) bL_ SRR, R
PERA TN G G P SO 3TN S, ZOREPI R a3, ik, BRI 3
FIMREAN, 7ERC EBWTSHH 55 & M HRTCR T Z RS

5.5 KRFFILAS (WG5S UMALLL b

BT BB TS UMA L LS HOMAG, AR TR G A R ML S O R 58 3
SR, BRE R E RN R S, B, 7ERAAUMALL SR LR EBWTS
i, 5 AR OV ACHEA SUBW TS AL 1 22 DA ELAT S R s 0 M Sl it

5.6 KAt
R A KMV N B AR, WHKPIEERER T eeREE fiE, 5% R E R E
HKEH AL P SIMOMKE A E.

5.7 I HE BN [m] % FR ) F

Xt T BW T SH B¢ E A 80 A AT 70 iy, B X iz i i il UM A 15 78 0 AT W
&, Pk, mEAT I SR B S R A R B A Ak, TR R A
B, EERBUE MRS, GES MM b B LR B S N A

5.8 WAHBWTSHI Xk ke 2% (Fire Integrity)

BW TS JAH < i 150 i 15 B AE FH AR 25 A X 3N B DL R AR AE I o X PR L AR SOLAS
Reg. T1—2/3 oG T HARHUAE X BUF1 TAR X SR E X o 5 HoA DX 3888 AR XA 40 ) J A3 X 45
(PIREEE A AR 222 R SOLAS. TT — 2/ 3K A o T B i K S LA BA — O LA B EE R .

5.9 E#HUKMEHLE
LA B AR A e K [ B/ B A 29 B A - 1 Reg. SR s BT M 17525 8 T 41 2130
- RHOK IS A 15% L Ak, B
~FMRRIRSRAT A, B
~LBUFINE, M ARESER10FE M F, 8
—HFR B, 2 SBBWTSELRE L

5.10 BWTSH#EH], Wil &k
FEEBRESE A LIRS 4A T, ARTBWTSHSHIRE, W& EZ R M
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JE o

5.10.1 #&fil, MMAEREE
1) BWTSARER B 3 BN L 5T LA E shiz . SR E A TRt ZE -HA%H
PRI TERE, JF HIs AT I 22 fE B 3 AR .
2) WAL S MR AT O, R R MG IR H 24T (01E, ZORAEFTH
Al X3 A BEHSC 1 W] LT T (4 41

5.10.212%% K=

1) BWTSHH KZHIJi, PANBCR ERE, ZMEBIEIZ TR P A A 5 SLlE
. ERXEEIPTRMAR SBWTSH KK /BN EE, AMESBGHEREA
BRI, AT EhIEH AT LR A 2 Rz Hl e XXM S, BWTSIZTH,
TEARHEAK ) T 3 10 142 8l T2 13 £ 45 Rl AR A R O 1 D 106 2 L 1 PR AR e AR 25 3 P
R R

2) B BAFALEICAT T AEUMALTR L ERINEH, BWTSIBHNT, ARSI Frf 1 i $AF
Lo B 3R A X Eh F ] 370 P A AT S R

5.13.3 FiEINEE (bypass) KE#HE (override)
1) fERABWTSHIMAN L, SR, AT R M ARG 24, ER Ebypass Mover
ride3$ 8. 54b, 1E5%38 (bypass) B, il F1 ML B2 v mT BLE B3 E ) mT A0 mT Wy 1
e, JFHAEICRAEERIZEE .
2) BARIMEANE, KA B R, SRR R R TR A, e
] ASESL S AR T RE AT . 5 AR S 1 [ R 7 B PRI 2% R BT A 5 A A 1) s R 5%
it FTA I55EESL (bypass) [ HRABEIRZH L dH A .
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FORTAN RIGASTER

FBRE BHKKERE BAE EBUKLERFKINE

FHE EHAKLIRRE.
1. —HE I

L1 MRAE R BOKE B A S A- 2RI, He 8K A HE 2 MR8 24 Bt s b ) RO IEAT R UK (198
o SRR, AR BRI B P2 2 SO Lok BT Z 2 AR AR FL A 24 S [ 7 1
BASSk NI, B S A B AR TS ), DU H I, KSR B FHE T R AR
HAT IE SRR A S0 B ORI S . O 1 RIERZ AT N, 34T R EARGE AN AL BT K 1
M (G2) SRIRIAIHAT S HOK SRR AT EL T .

L2 AT HEmAHD-1AD-20 %, mTRAARKZSE, KMFELLAMAR. %
FFRARMAD-1 D-20 N OREoK, EERS Prid Mk 8K SRR B R 54 1
W%

1.3 BARAMLAPAEE TR B KKER, (HfE Res. MEPC.174(58) EAridid iy « kb #E
ARGHEM KK (G8) 7 HAMRGEBR AR ER . XA N T GAE, i
PASEE “ R BIKIER (G2) 7 MR AN ERIH.

1.4 BAE FEIMO b SET 3BT 3 R e T iR HR 2 M OGR BIEAE R TT, MR M8 F ISR 15 5E

1.5 RiffE X

1) $#EEUE ( Sampling Point) : 1 #8/KE % N A LLSZEUTE =07 B TR E
2) $EEE % ( Sampling Facilities) : N7 $EEUM 4 B % .

2. EUKHIFRINER

2.1 ¥ 2 I K AT Ak HED - T2 B4R BUE SR
KA NARBUCR, 7 R BURAN AR R R 2R R, U8 LRONSLEEANE, Rk
PKHE Y thESRAE BUE I .

2.2 Wi R R BUK LR R ED - 2 At 2 A3R BXEE K

2.2.1 ATHERBHED-2KME, BERKKAFE HREILKHE M RORIEI FFHRER
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KHEKES, R R AR B XOBWTSHARIE, — & B7ERBKMAIHEE LS
/1

2.2.2 WRABMNEBKOHE TR ESKIIER, —NEIHRICGRERIFELER.

2.2.3 BISMHIET, NERERR, WREEHW LR Wing Tank Py BIAGSMRSR E&HEH 8
JEBAEHE HRKE, SFERARRKSERTTE.

2.2.4 THFHEBX TELIRE &= TERBRAD-28NAEH -

D AFNZ B A R, IR fe 2 VBRI 77 sUE IS BOKHE S, i
A A MR BETCIE T DD KPP A o

2)  FEME A SRBU T AR TAE R 3 A A BUKIE T, (HA2, fEACER AR,
A BOK ARG, NN SRBEEASEH -

2.3 M BIKHEAE FF B 245K

2.3.1 RSP RAE 5 A RBIK MRS HE A SR HE N E B B REE. RIRE
Rz BAEF URMBAGREERRNALE. HaFEERSBEEGRRELERIEAN
A B A RE . BB N AZAEEANHE N E TSR AR T 0 AR & B3 — mAL B
.

2.3.2 ATHERAERIFOMUEENFREZEBNBES, ZEERARL. N TEEANRENES
BHERKERE D TREENER. REERTOEERK, EROKEESHENT
[T, FESHEERTL—B. WBRRRENEEREHHENELBIRKE, &
REHSEREAN “L A

2.3.3 AT RIEFMBBIE R4S, ZESRIET FIIBERERT UIRE, RETERERGNT
E. BARERENADRAT, BTEMBEEEME T REREEN TR, £t
IFETATEN DAL, BRAESRENH MBI A AR, BRAEREATERA ZIE .

2.3.4 HRRIEESSEERAE, H AR FRACE. W0 R R
BERKE, BHALREGateMIRIR, MRERERER. AT RERDIIEN ZEFHER R
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FORTAN RIGASTER

FBRE BHKKERE BAE EBUKLERFKINE

3. MMCFD GHERMAAZ) REIERFRE ORI E

3.1 SFHE

3.1.1 AT HMEIE EBKAKENRKRE, BURERET “FEE” BOXRERSE, BTXA
FH, GhSRENRA DA, B8N ERF KRGS R EEYT #.

3.1.2 FHEEHRAE X B EAAE B R AR T ERRITE
*Diso @ KX N ER

«+ Dm @ &b IR ERNEL

* Qiso @ RFEX AN AR = L

« Qm R IARTUR B B

3.2 7 HIKHEE Al ASREE R LN LA 1

3.2.1 BV -4-ARTEVLABTHI PEB A AERAE X R B, PGP0 DX 38 K s A (X 330 A PR 3 ACRE
TR .

Fig. V-4-A 450 Cut-off Sample Flow(3D Flow Trajectories)
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FBRE BHKKERE BAE EBUKLERFKINE

" Centerline Trajectories
= 8 inch Extension

Fig. V-4-B Elbow Sample Flow

Fig. V-4-C Extended Tee Sample Flow

g

Fig. V-4-D Actual Sample Port onboard and Flow
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3.2.2 EV-4-B Fr KA RS E B TH R EE A X IR BE N E B R P i B KR
R AT DA% EL A1 SR SR BURE i O BT 3K

D BV -4-C ZAEUHIB I B %8 G I BOKAERAE A R R i) & A, BRI RE &

BRARIR B P AR
2) BV -4-DRR i b SEFR ) 38K HE HE A B0 B R B XIS e O
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FORTAN RIGASTER

FNE EHKEHERFHINE

BNE RBUKAERGHINE
LEBKEHERGHER

1.1 RHBUKAE RS

111 EHKAHE RS HIRE

>

1 EHIUKAER RG2S R HAD-280N GES W -2-C) v e i 2 1 75 25 i 548
KAEATHIWT . PhLBtS G8-Part 11K Part ITH il E i 75 B M b SR K Fifi i iz
K A B HLRIRAF R FIAIE.

2) MR Z L PG AT SR, MR Bl T1-2-A) BESRIEG EEHLRH R A
UEJG B BRI B R G075 AT

[z

1.1.2 RiERIE X

1) M EsEEe(Shipboard Testing): &38R 1 i RBUKLEE RS2 BAFAHE D-284
SEEEE, TARYE M2 ISR G8-Part IIEM FEE3HT F 2K AL R 5 458 5 Bl A i SE 58
2) Fi%EsE ( Land-based Testing): 2484 7 #iE EB/KAI RG R B AL D-2
U FTHe E 3 uE, TARYE 2 M -G8 -Part I seh s, AFZEENT), AN

(R DA S SIS i FH RO ot () T B kAT R IR K AL B R G 1 S5

3) % E (Control Equipment): Jed8 A HHIKALIERE B ia 47 Szl & 25 8 1%
H.

4) RS (Monitoring Equipment) : 284 T VPl KA FE%E B 1A 8028171
BNRE.

5) #HiEMHEAE (Treatment Rated Capacity(TRC)) 23854588 s E A JE &K Ab B
RGN 8] A PASZ T KA BT R R R B KR . a2 P8 K R R Bk 29D -
2NN 5E 1) T3 FH 17 1 8K A B0 R 0 S Ay T U] P T LA B R ORI &

1.2 IRBUKAE RS — 2K

1.2.1 BB KA
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D) EREE

No. Case Activity

FIRLRT T R
(R B ARV B 2 1 4 BT A X 42R)

1. B YikSIER 1847 B A A

LIRS i
R E Bailsx

2. |ATHMIINER, FIE, BESHHSL

JE KA R G AR R LR P4 bypass (1B
3. |[(EEHZN T LRI RE R AR 53 0 22 4 B 2 il
1w E bypass ## override)

ik
R E Bl

¥ RBUKALEE RS bypass A28 T H DR SRR 53 R 2 S8 5K SO ANl i T BOK A B R 48
T i bypass KA HAKIHEH IR RIG L.

2) HIMbB %

a. TR RS NIEAT R Az hl E R i, B, 5EBUKAEER BIZ 7KK P
FHHRNLZ LI E B .

b. 3K AE B 2R G0 A7 1 2 BN % BAT Ie AT I S (1 B BRI g

c. AL B2 1E S IR UK AR B AR S8 1R H AR Ml S e ) A B

L EF 14 B b R B T B TE SO S, A I S S A
BRI EREST -

1.2.2 iR EEE

1) B Gy A5 s 45103 A I BOKAR ML A #RAZAE 75 o B AL W B TR BUK A B AR S 1 H
e SRR NI RE PP 4R A2 P AR IS AT S B SR R dE F TP TR AL, OF HI B4R
R AZ LR T K

2) IR A, EERCE) IR A AR R e I ORI s B Ak B R S A A
M. wn, TR M H R EAERT A R B H T RIE . JFH A A
LB TR BN A R AT A A«

3) N T R RN 2B 2N RBOK, 0B LHRILD , 1613 ERIL R TR
BZORAF2AN A, N TR EREAT IR K, BRE D sn] DT BE St $2 %%
BHEE, NIRRT B ORAF AT 240 7 B BORH AR R 1 i o
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[ Regulations for Ballast Water Record Book (Reg. B-2 of the Convention)

1) Ballast Water record book entries should be maintained onboard the ship for 2 minimum period of
two years after the last entry has been made and thereafter in the Company's control fora
minimum period of three years,

2} In the event of exceptional discharge of Ballast Water not otherwise exempted by the BWM
convention, an entry should be made in the Ballast Water record book describing the
circumstances of, and the reason for, the discharge

3 Inthe event of exceptional discharge of Ballast Water not otherwise exempted by the BWM
convention, an entry should be made in the Ballast Water record book describing the
circumstances of, and the reason for, the discharge

1.3 BUKAEEAEE 1) — M 2K

1.3.1 #=HIEE
1) HHOK AP B 5 20 AR N (1 B 0B R DR IR I8 A7 i 75 200 et 55 42 1) 3% B g
—EE i El .

1.3.2 kX
D) I HUK AP B BB AR HA AR AR (AL B, R BOK AR B2 BN A2 AT & 22 4
HIESR
2) VENRBOKAEEE R S8 — B B P A i AU B B B AR ARG B DX I, 2 SR A W et T
FESERIX I, N T %4 B EAKIE EEHIRKIAE . (£ fE R DX i B <R
fIAKES o

1.4 MR MBI A9 g0

141 REEREHENAER

L) i RAEM B E 7R BOKAE B RS R, M ERENEREG RS ERTRE. F
Ub,  IEEUKACE R e P e 1) A RE P DR I7 1 L 0 T B AR R AR AR B

2) Mz E/E R JHER DA REHOK G REF B2 GG —Beki, B
BRIMTRV-1.4.1-AF7R, RIEEENE, HAE, WSSO R 51t
FELRI AR BUKAL B RS, T R BOKAL B R GEAE AL R B A s Y T RE P, [A]
Uk, A SRAC R B IN Fir f FY  E A TH SAR BN B R B4, A R AR A A 3 YR )
HEANTE AR, AR E R B

3) WURPTAINBCE KA AL A B2 TOOKW A ER)E, i BG, EE s

A58 -
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~ 4

FORTAN RIGASTER

4) —fekU, AERRRRST AR RIS, REOKAE A B AR, REUKALEE R G e
BESE R B, RN & AL AR B R R 78— BAE R T AER L.

1.4.2 AJHERKGIT

D BREANBOHA R R ERAA mZA, H, —BORU AT RN R -1.4.
L=AFIRZ AR, T RS BOKRETCUE A, I 3K R 1 380 T 6 5 (A
MR R BUK AL B R Gt 25

2) OEAEEBOK BN, TR T AR R 2 B R A, 20 S BUK AR R 4tk
Hm, BRI ST

x-1.4.1-ABFER

Normal Seagoing | At Port In/Out | At CargoHandling | At Harbor
Continuous Load(kW) 278.6 1148 1123 230.2
Intermittent Load(kW) 198.8 145 280.7 194.8
Diversity Factor(%) 40 40 40 40
Actual Intermittent Load (kW) 79.5 58 112.3 77.9
Total Load(kW) 358 1206 1235.3 308
Capacity of Generator(kW) 475 475 475 475
Number of Working Generator |1 3 3 1
Generator Load Factor(%) 75.3% 84.6% 86.6% 64.8%

3) AHERFH “At Cargo Handling” MM, Bt E M FEAR 2 B AR 1l
MEEGRE, ZATH R FEE A6 2KW, #5798 e IR BUKAL B R G, LR
TrER P R RO R, EAS BT TR, ASINnE U H T R AT R Table

V-1.4.1-B.
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FNE EHKEHERFHINE

~ 4

FORTAN RIGASTER

* V-1.4.1-B BEFEHKCHERGHA

Normal Seagoing |At Port In/Out| At Cargo Handling | At Harbor
Continuous Load(kW) 278.6 1148 1123 230.2
Intermittent Load (kW) 198.8 145 280.7 194.8
Diversity Factor(%) 40 40 40 40
Actual Intermittent Load(kW) 79.5 58 112.3 77.9
Ballast Treatment System(kW) 60
Total Load(kW) 358 1206 1295.3 308
Capacity of Generator(kW) 475 475 475 475
Number of Working Generator 1 3 3 1
Generator Load Factor(%) 75.3% 84.6% 90.9% 64.8%

4) HFE V-1.4.1-BRJULFBE “At Cargo Handling” fiifEEiF, ZE#E90.9% ) 11
HETHEAFHFERREERBRT. HE, HFIFTEMNAEEFBEILI00%, FFHMH TR
HYEHEA L, BESETRIIT R BB .

1.4.3 ERXBHKRE
D) fEfERIX N AR E BB % (H2, EfER XIRT DR X3 A v B 16 E 1 EL3k
AR P R R
2) fERBUK AL E RS E fa ks XA R e i B AV SRS R ZGAIER 7 . A 2
TR IR BOK AL TR B B 0 0 180 B B A AR AR R AR 7 i, (B — SRR ULAE
J R X 358 Z5URf 1 SR FH 7 MR R ) L 3RAS AR AR A7 i o

1.4.4 BiBBIBE
D fEfER X, RIEIECHERIL TRV -1.4.3-AKDK
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FNE EHKEHERFHINE
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FORTAN RIGASTER

RV-1.4.3-AfER XA 73K K e X

YEALAREE FaE S & X

Zone 0 TR AR B 28 SR N AT BE VR PR A7 A [ X 35K

Zone 1 HHIBATIIFRAET, KRR AR R AT LI 31 & B P 1) X 43k

Zone 2 KBRS, AT REA BRI AR AE [ XK

2) P RiERM S TRV -1.4.3-ByrnmF, MR R X A F a7 U T AS [ B

gif. faklXigZone 0, R AEME AR % 4 R B g o

R V-1.4.3-B RIEETBREMIIFIR K X IRATRI 2> B0 B R A5

Type of Explosion Protection Code Applicable Zone

Flameproof d 1,2

Pressurization P 1,2
Increased Safety e 2

Intrinsic Safety ia, ib 0+, 1,2

Oil Immersion 0 1,2
Powder Filling q 2
Encapsulation m 1,2
Special S 1,2

“ia : Zone 0,1,2 ib : Zone 1,2 (Not Zone 0)
* Applicable explosion protected constructions by different zones.
Zone 0 : Intrinsic Safety (ia)
Zone 1 : Zone 0 + Intrinsic Safety (ib),
Flame-proof (d), Pressurization

(p), Oil-Immersion (0)

Zone 2 : Zone 1 + Zone 2 + Increased Safety (e)
136

i P S SR AL BE R SE 4R

FEHLEA




~ 4

FORTAN RIGASTER

FNE EHKEHERFHINE

3D M LR SE S DCEARSE MR RS S B B DR, EERAE N, MRS, IR
Fiztfn b. Ho, FONTON, IEBUKE KA, XGEait, TR, S
JERS X SA7AE B IS BOKAEAR, FEBLER, BEERIMZER.

2. #HE K bk

2.1 FEfT b E A 1 T

2.1.1 HEHM ERBEBKLERS, WFEZZRIATENE, BN EN FEZREK

BT, HHM5HR HBUFRAE R ZGMER &

D) FAAE R vE4R T (IR B R —— B T 1 S
a. HEUKALER R G BCE K
b. KA
c. S A RN KE T E

2) PR ERIEAT BRBR T ORAR SRR 7)) —— 6048 T 41 S0
a. FE LI AT 5 A A R VR RO ER
b. HIEHBATREF AR M F I
c. HBUKALIRLE B (R Ik A PN e BOK IR T 5, AR Re i DR e 4 S An 42 4
PR 7 5 it 5 T
d. REEMZERHNEE G E RN & LU S, o7 s (X s (145D
e. MIPFRIALE SR B AR SR ER, AR fR 22 48 S S i IX 1 G BE — BUIRAF (R 1 46 o
£ 5 SRAF B2 E B AN R A VR O B BB AR

3) RAMIEAME T, WAL TEA KA U A, R K AL B R G & P A SR
VI (B, PRI, B B IR AEY), R I EERAE AL D O 2R S g s
R

4) IEHIKALTL R SRR T ORAR B M)
a. PEREIN K B 4 A ARSI 2 T

5) PRI B E MM RIINLSRCE R (B )

6) P IIBE AR KK RS E R (B )

) EARKREER 08

8) MARGE

9 WlgER (D

2.1.2 WERAM ERBEEBKAERS, NHEEZRVIEAIKINE, EREZNTFERE
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KEFWMT, HHEHLIREHBUFRER ZGMER &
D) FEAAE R PE4R I T (AR A1) —— B T 41 S
a. HEOKALEE R G BCE K
b. KA
c. HRARSIIR KB I E
2) PR ERIEAT R BR T ORAR SRR 1) —— 6048 T 41 S0
a. EEGHRIFRIEAT I 5B AR ZOR o
b. HIEHIEATHEFHR IS
c. HBUK AL IR B 1 B ICi A BN S BOK I HEH 77 5, DL BB IR BE % S RA 2 42

IRV Sy
d. BEEHERRANE AMEE R B AOBENS B A W45, A=A 7380 % 1 FL B
%)

e. MR B S B BRI ER, LR IR 2 4 S S I X I B e DR -5 P 15045
f. 5 R A TS B SR I PR R IR AR B B RS -

3) RAMIEAME L, WAL TEA AU A, AR K AL B R G B P A SR
VA (B, RS, L BRIRAEY), R BRI (AR SE M
)

4) JRBKALIL R GRS AR T (IR S M)

- PR RE I I B 458 P A PRSI 2 0

5) PRI E MM RIINLSICE R (B

6) R IIBE MARKK RS E R (B )

) EARKREER OB

8) BHRGHE (M)

9 WgER (D

2.1.3 EREEY RN EBOKCE RS (GO BN, FINAERFM.
1) ARAE EL45 5 3K A B ORA 93 180 10 PP B 25 1A B8 AR G B2 i B VP4l ZEAR G 1 P GO IR
FeokitAT, JF HBPESCI RS RS T i ft.

2.2 Hliwie %

2.2.1 BHEBUFRFIATT K™
1) NG BURF SRR R AERS , FRATGAEAE A& B 5208 N DG 2 5 e 4 R 4R o
Bl G BRI St A, DL, 5B B S AR O 1 B AR AR AL IR B 58, MG ZAt
MR ZE AT bR, ZEAT BIE AN VAR AL B AR, 25 RATIESS
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l Exemption of Class. Type Approval -> Drawing Approval for Registered Ships-> Issue of a Certificate

(R 2 R SCVIE S B — 328 B AR IE - — — B & A e — A R e+ R AT)

2.2.2 HAEBURKIRFIE M (BFEROK AN
D FBEIRMPRATES 5 RNV AES RRE L, %5 82 A H & B 4R AER T
FRAZ I B AT AP B AR i 1 — BOVE LRA R A, AT DA IR A A M B 2GAE, AR5
H & B THAE 5 m U A 56 e, A R ATIE S .

Exemption of Class. Type Approval —>» Drawing Approval for Registered Ships —>
Inspection of Materials of Equipment —* |ssue of a Cerlificate

(A AR P ) AT - —— B 3 BT AIE - - - B R IR — A Z R A A I0IE F A R AT)

2.2.3 B HEKE
D) e & ) 7 b AT A 5
2) WERKIRKIH
a. M5 B 2R SRS G S A AT R 6 0 s (R T AT A A
b FEAE BT AN e 17 0 (7K T S B
C R TR L i3 20 T AR S8 PV TR P L /470 408 2% S 0
d. PERESEE ((H, AEYSIRBRIN)

2.3 BMe s

2.3.1 M EERERBLKHEE
1) MFAEZARAF LR _E T3 S i) B4R T 95— 8 AR A B AR .
a. IEHOKALH R S R AR R EIA
b. REE I BUK AL B R GE 1) R 7R A OB S0 2 42 70 Sl (e SR AT 1, et
FE B VRAT BN A 2 14 € 1 SR U R AT R A .
c. WEMK U
d. WEHREUYF
e. VIR AT L Ui B

2.3.2. M TFIEHHATHIA
D) KA RSB E 2 SRR R B SO PR EEAT )
2) JRBUKAEI R GRS T 2 B AR 1T AAT s K AR BE AR G 2 sCIAIEAE 15
3) JRBKAL IR GEH A 2R MR T R R R A A5 R AT
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4) A isAT F RGN AR 2R S AR S T B R R i B
5) TARN MBI R B E, Rl 2B 5 B EBK RGN T B LG EHK

HDE-2i
60 FEM K& AL B B IEH AR I HAPRE REOR A7 240 H JF B IE UG 30 i 0 SR ™ I
HLREFTEI IR

7D PR EA IR I AT SR U BOCRE i AR i SR

3. EMEM U EBUKEEE) KINMA
3.1 SRR e 2K B e 36

3.1.1 E4RAINE
1) ¥ e 3K A B 2 S8 (K A (0 A 2 23R4S [ R i s (Bh R A A AT ) X
(SEERINTES
2) AREPTA & BRI B AR R LB .
3.1.2 EHIRRK
1) AR A & 200 B0A I K A HH 2 Gt R A AR 7E i 9180 B A eI B 20 (548
LA DU AT E W AR5
2) XTI AR AOMAN, 7 EHRAC AR BOKE B A R IR
3) AR AT A A B AC A IR T AC & AEAH R A .
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fifsx A

AR 8 A )b SR T Xl 2 ) o IX 3 K W R e i B 2R 5K

1. 4 IMSBC CODE K& IMDG CODE Jr#i s B3z 12 fa i B4 (1 i A
(AR Befs, HCRTUM, R3EHM, Ro—Ro Mi, 8% HIMD

1.1 IMOH 5% FCLASSZ 5 #4r 2%

1.2 Dangerous goods, for which safety measures may be required with respect to the
electrical equipment, are specified in the IMO documents listed in the Foreword and grouped
into the following classes.

a) Dangerous goods in packaged form

k)

Class 1

Class 2.1
Class 3

Class 6.1
Class 8

Explosives, except goods in division 1.4, compatibility group 3 of the IMDG
Code

All flammable gases, compressad, liquefied or dissolved under pressure

All flammable liguids having a flashpeint from -18 *C up to 23 *C (closed-cup
test)

All toxic substances having a flashpoint below 23 *C (closed-cup test)

All corrosive liquids having a flashpeint 23 *C and below (closed-cup test)

Solid dangerous goods in bulk

Class 4.1
Class 4.2
Class 4.3
Class 5.1
Class 9

MHB

Flammable solids

Substances liable to spontanecus combustion

Substances which, in contact with water, emit flammable gases
Oxidizing substances

Miscellaneous dangerous subsiances, that is, any other substance which
experience has shown, or may show, to be of such a dangerous character that
the provisions of this part will apply to it.

Materials which, when carried in bulk, present sufficient hazards to require

specific precautions

1.2 134 CLASS Zk B R E

Class 4.1,4.2 IECELRY)

A5 A B X 4 S 5 AR O 108 KV b e B AR e A%, DAL BV A2 12 X 3l B R 1) 3
IR A

Class 4.3 #ZE1%), Class 2.1,3,6.1,8 1%

(1) A G R DX g 25 B8 & 5 BB S (i TIBT BAED BB

1) A AT X I
2) A7 XIS BAT I L3 P e~ s Tl B
3D BEAFECELI A (3 RE Sl XU 3me DL Y X3



(2) FIRBEYXBAT5KE (bilge pipe) WM XA (F: ER0)D BATE5KEHB
R, W, SRARVCEN, AR P XN BB B, NS TR SAR F A A
. HiRHE IEC60092—506 MEREZRIXBNBARZTMEE, BEEER
REMEN, WTLLRE BB

1) AR & B2 75 1 58 R W B 4 ) L e
2) WH Exn P B E.
3) BEUEWIE N o KA B R I T, 3 T Tk P ANV T RS R ) P A

1.3 RIFEMFTREB BRI 0 KRB E N TER

R 1 M IEC60092-506 HHRE KB S AN 7 B R A RS B R

Table A.1 - Solid bulk cargoes

Protection against
explosive gas atmosphere
Dangerous goods Mo elass Dominant
sk Apparatus Tempera-
group ture class
MHE Hy - nc T2
4.3 Hz - nc T2
4.3 Hz - ne Tz
51 2 - -
o z
MHE Dust PEX A Ta
Methane
Direct reduced iron MHE Ha: - ne T2
MHE Hy - nc T1
4.3 Hz nc T
4.z Dust IPSX na T2
az Hexane - [ Ta
Silicomanganesa MHE Ha ~ e T
Sulphur a1 Inherent Psx - Ta
Zine ashes 4.3 Hz - ne Tz
Zine dross
Zinc resi dues
Zine skimmings
NGTE Prowision shall be made 1o disconnact all electrical circuits terminating within cargo spaces. in accordance
with 5.1
2l This column relates only 1o the possible svolution of substances which will affect the instaliation of electrical
equipment and cables.

2. 18IEN RAE 60°C LU F SR AIE Y fG 6 IX 42k

TSI AAE 60°C LT I SMIRINSE, LR IEC60092-502 4.2 il i 5 E M A1y
TP RSB RE RIS Zone 0 B Zone 2 JUMKHE, MR4E Zone WA4OKR R E A FHA
T

2.1 Zone O
1) i
2) THER

it
3) LWEIE



2.2 Zone 1
1) 5SS RE, XUEJRLEM, FE 0w X

Enclosed or semi-enclosad

space
yd

Cargo tank

"f \ Ballast tanks ’{ "‘

Cargo pump rogm Cofferdam
B faker Xk 41 1

2) TRWIRG Ik U5 0 R W B RS O B DA A B A B T2 5 1) EL AT B ) Pl A o
g7

3) TR, WHOTHBE X, A A R E B K RS B &I E RO T

4) FRRHMR LRI . AUABZEIRAIIT O, BRE YA = X 3m AP Y X5
LR BHEFE AR 3m BLAH X

5) BRESTTMING MR 6m LU R X 35

6 BF R BTG =0 U J BRI IR 2. 4m, e EEAE Smy DL AR X 35k

7> HEETHREANCROEX A, EETFE1.5m DA FIX I

8) KT A [ 35 f [ DX A8k 14 55 PHI7 B 2 2 5K P37 B

Pumnp room Cargo vapour outlet

ventilation
outlat {small volumes)

AWV | AT

e Lo 80 N e

Pipe flange
Cargo manifold Ullage bpening
Cargo tank hatch

Cargo tank

K2 fallxXk 4] 2



K3 faklxi #i 3

Cargo vapour outlet
(large volumes

Pump room

ventilation
inlet 6m 6m

Cargo manifold with

; : E
L spillage coa\mmgs &
£ N
=*
(2]
Cargo
coffer-
pump Cargo tank
roGm dam

K 4 fakXag 5l 4
2.3 Zone 2
(EEE 2.2 LR Zonel X35, 1.5m LA A FF 0K 3 ml o 2 25 1A X 3

Pump room ventilation
outlet

Cargo vapour outlet
{small volumes)

e

54
~° 1.5m 4
‘ Q. U
Cargo tank Cargo manifold

hatch with spillage coamings

Cargo tank '
Cargo pump
room

K5 fak Xk 15



(2) Tefg ERFER PR EDT 2.4m R0 A, BEAGARAE R 3m A ER R XK.
(3) 2.2 W1 5) HHFTHIALEIER 4m L X 2

Cargo vapour outlet
(large volumes)

™

3m

24m

Cargo tank
K6 faklxik 46

2.4 WRIEHIOFHIIN 73 ) RSB E R BT IR AR
1§ 2%1BC CODE 175 FiHfs Be i FE A F 9 S

3. IBIXIN ST 60 C [ TAR I £ [ X 45K

IEIE N B 60 °C 1 IR AR TEARAEIEC 60092-502 4. 3FT LB IE LTI, SRftiE X
B, EIE A EUE R X 5 Zone 2.

4. SRS M fE R X 35

SAREIS AL, RAELEIEC 60092-50204.4H By AT SR RIFF R S R St R0 M
HZone 0FZone2fJLAM X3 Hlt, ZARYEZoneI55F ok B A R R A ik

4.1 Zone 0
(1) TRV R A& S BRI e B
(2) BT 2JZ BRI i DI ) DR X 45k
(8) ANt ZLH5 22 BRI 3 1) B2 VDI F) B e X 45k



Pipe work

Ballast tank Ballast tank

F 00000000¢ Joooooooooo
odcccoooooo o Cargo tank - 00000000pb00

OOOOOOOOOOOOO 000QOO

0000 Q0000000
Q0000000000000 O000OO000OYPOO
0000000C0000000000Q00G,

£ ) \ )
/ Ballast tank \ Ballast tank / / Banast tank

Secondary barrier Interbarrier space Secondary barrier Interbarrier space
(hold space) (hold space)

K7 525 2 MR X LG (10 s X sk

00000040000000000Ch

pocoo

4.2 Zone 1
(1) ST BT REACEE, XUZ RS M) S AR TE o B Bl A [X 35k S TR e 1E b 0 i) L3z B

—J UL

&*HM%W&E%%%%E&EWLEF%E%Eﬁ&*EM%%G

Enclosed or semi-enclosed
space

Cargo tank

/ \ Ballast tanks / \

Cargo pump rocm Cofferdam
(8 fakXik #18)
(2) FrATRARIF O, SURBZR BRI, SR B2 2 38 XU 3m BA A I X33 % 1 Bl i3

JITo



K9 fak Xkl

(3) EHFTR KR4 TR 20 o Befe X 38U AR 12 B & X (10D

Ballast tank
Ballast tank

/ [—1 \

\ Pive for baikoff gas
fuel buring system

Cargo tank : W
_______________ Cargo tank
. ) Hold space
Bt haa A Ballast tank
(secondary barrier)
K10 fafs Xkl 1 BT Sa R X sk i 5

(4) TR =E REYIRgahUE, 3 ST ) X 4k

(5) T HELAIE TE P BB A E P R P X, AR5 1306 I EEBAT I RLE ,  BAT SRR
E M XA R (boil off) IFMEZ A AW ALIN 77 6 51 6715 KILE 1 X 4 A ik
TP T T RE B A SE R X 3

(6) LR IZone AT k37 i B X 45k P LA T 11 R s AT X 3 o 5 P IX 35

4.3 Zone 2
(1) TR DX ) 18R AR B T80 R A 40 B DX ST 5 %3 DA PN A DX, B3 U Ry i R FHAR
2. 4mULp HIIX 3

(2) HIRYRERB & R 0L, BEANRII2 . 4mLAA X 35K



é EIHETE T ER

(XN

K12 falk Xkl 5

4.4 1R¥EIGC CODEHHLRE By B Ah KA R R 73 ) AR A B R 2 5K

K2 |GC CODEH SISkl 7 i R i & BRI B X

GAS & VAPOUR TEMP.
NAME OF SUBSTANCE U.N. NO. GROUP CLASS

Acetaldehyde 1089 1A T4
Ammonia, anhydride 1005 1A T
Butadiene 1010 [11=3 T2
Butane 1011 1A T2
Butane-propane mixtures 1011/1978 1A T2
Butylenes 1012 - -
Diethyl ether 1155 11=3 T4
Dimethylamine 1032 1A T2
Ethane 1961 A T
Ethyl chloride 1037 A T
Ethylene 1038 11=3 T2
Ethylene oxide 1040 1153 T2
Ethylene oxide-propylene oxide

mixures with ethylene oxide content 2983 1153 T2
of not more than 30% by weight

|soprene 1218 ne T3
Isopropylamine 1221 1A T2
Methane (LNG) 1972 1A T
Methyl acetylenepradiene mixtures 1060 - .
Methyl bromide 1062 - =
Methyl chloride 1063 1A T
Monoethylamine 1036 1A T2
Propane 1978 1A T
Propylene 1077 1A T2
Propylene oxide 1280 11=] T2
Vinyl chloride 1086 1A T3
Vinyl ethyl ether 1302 113 T3
Vinyliden chloride 1303 1A T2
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23-7, Jang-Dong, Yusung-gu,

Yusung P. O. Box 29, Taejon,
The Republic of Korea

KOREAN REGISTER OF SHIPPING Phone : +82-42-869-9346

Fax © +82-42-862-6098
Foynpe® TECHNICAL E-mail : kr-clt@krs.co.kr
INFORMATION Date : 1 September 2009
NO. 2009027/IMO Person in charge : Kim Kyong-Min

Subject : The notice for the application date for each ship and the
approval for Ballast Water Management Plan with regard to BWM
Convention

International Convention for the Control and Management of Ship's Ballast Water and
Sediments, 2004(hereinafter referred to "the convention) was adopted in February 2004
and has not been in effective yet. However, the convention will be retroactively applied
to the existing ships and new ships distinguished by the ship's delivery year of
2009(based on keel laying date) when it is entered into force.

The purpose of this Technical Information is to inform that First, the application date for
each vessel for Ballast water exchange standard(D-1) and Ballast water performance
standard, Second, the approval for Ballast water Management Plan(BWMP) which is dealt
with the procedure of Ballast water exchange and Ballast performance standard for the
ship, Third, the three methods which are described in the convention for Ballast water
exchange standard(D-1).

This Technical Information contains additional information to the previously KR issued
Technical Informations, 2007006/IMO(14 May 2007) and 2009007/IMO(04 March 2009)
which are issued with regard to the BWM Convention.

- Contents —

1. The application date for each vessel for Ballast water exchange
standard(D—1) and Ballast water performance standard(D—-2) (Reg.B-3)

. The convention shall be applied to all ships including existing ships as shown in the table.
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Based on ship's keel laying date, the D1 or D2 requirement shall be complied regardless
of the effective date of the convention.

"Constructed" referred in the convention and this technical Information means "ship's
Keel was laid" and "Anniversary date of delivery of the ship" means the day and the
month of each year based on the delivery date referred in IOPP(International Oil
Pollution Prevention) Cert. for the ship.

D1(Reg.D-1) means Ballast Water Exchange Standard and D2(Reg.D-2) means Ballast
Water Performance Standard.

[The application date of D1 and D2 for the existing ships and new ships]

BW1ank | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Reg.B-3 | Keel laying capacity, ™

[Existing ships ; ships constructed before 2009]

Para.1.2 | before 2009 '9?35})%6‘” D1 or D2 D2

between
Para 1.1 [before 2009 155080 gnd O1 or D2 D02

Para 1.2 |before 2009 gfeg"&f)otha” D1 or D2 D2

[New ships ; ships constructed on or after 2009]

On or after | less than
Para. 3 2009 5,000 02
on or after
Para. 4 2009, O1 or D2 02
before 2012| 5:000 or
on or after more

1.1 For the existing ship(constructed before 2009), when the convention is
in effective

1) The existing ship shall comply with the D1(Ballast water exchange standard)
requirement not later than the first intermediate or renewal survey, whichever occurs
first, after the anniversary date of delivery of the ship in the year 2009 regardless of the
capacity of ballast water tanks.
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2) D2(ballast water performance standard) requirement shall be complied not later than
the following date depending on the capacity of ship's ballast water tank.

a) Ships carrying Ballast water less than 1,500m or greater than 5,000m’
= Not later than the first intermediate or renewal survey, whichever occurs first, after
the anniversary date of delivery of the ship in the year 2016.

b) Ships carrying Ballast water capacity between 1,500m and 5,000m’
= Not later than the first intermediate or renewal survey, whichever occurs first, after
the anniversary date of delivery of the ship in the year 2014.

1.2 For the new ship(constructed on or after 2009), when the convention is
in effective

a) Ships carrying ballast water less than 5,000m" which constructed on or after 2009
= D2 requirement shall be applied at the time of construction of the ship

(According to Res.A.1005(25), a ship constructed in 2009(2009.01.01 — 2009.12.31)
with a ballast capacity of less than 5,000 m" may not be required to comply with regulation
D-2 until its second annual survey, but no later than 31 December 2011 subject to the
approval by the Administration as follows: ).

% Notice

However, it should be noted that a ship constructed in 2009(2009.01.01 — 2009.12.31)
with a Ballast Water Capacity of less than 5,000m" shall install BWMS which at least
meets the standard described in regulation D-2 as far as practicable except for the ship
owner's particular request.

b) Ships carrying ballast water more than 5,000m which are constructed between 01
January 2009 and 31 December 2011

= D1 requirement shall be applied as soon as the convention is in effective and D2
requirement shall be complied with not later than 31 December 2016.

c) Ships carrying ballast water capacity more than 5,000m" which are constructed on or
after 2012
= D2 requirement shall be applied at the time of construction of the ship.
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2. The approval and the contents of Ballast Water Management
Plan(BWMP) (Reg. B-1)

. Each ship shall have the BWMP on board which was approved by This classification
society or Administrations in accordance with Guideline 4(Res.MEPC.127(53)).

¥ If BWMP is approved only in accordance with the standard of Res.A868(20), it is
not an official Plan complying with the requirements of BWM Convention. Therefore,
BWM Certificate(or Statement of Compliance for BWM) can not be issued.

¥ If "BWMP for BW exchange standards" only had been approved, "BWMP for Ballast
Water Management System" shall be approved additionally prior to installation of
BWMS.

2.1 The application date for approval of Ballast Water Management Plan

1) For existing ships(Constructed before 2009),

= For the existing ships, when the convention is in effective, it will be retroactively
applied to the existing ships, therefore BWMP shall be approved not later than the first

intermediate or renewal survey, whichever occurs first, after the anniversary date of

delivery of the ship.

2) For new ships(Constructed on or after 2009),

a) Ships carrying ballast water capacity less than 5,000m which are constructed on or
after 01 January 2009 or Ships carrying ballast water capacity more than 5,000m" which
are constructed on or after 01 January 2012

= BWMP complying with D2 requirement shall be approved at the time of the
construction of the ships.

b) Ships carrying ballast water capacity more than 5,000m which are constructed
between 1 January 2009 and 31 December 2011

= BWMP shall be approved at the time of the construction of the ships because D1
requirement shall be applied as soon as the convention enters into force.
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2.2 The composition of BWMP (Reg. B-1)

.1 detail safety procedures for the ship and the crew associated with Ballast Water
Management as required by this Convention;

.2 provide a detailed description of the actions to be taken to implement the Ballast
Water Management requirements and supplemental Ballast Water Management
practices as set forth in this Convention;

.3 detail the procedures for the disposal of Sediments:

i ) at sea; and
i) to shore;

.4 include the procedures for coordinating shipboard Ballast Water Management that
involves discharge to the sea with the authorities of the State into whose waters
such discharge will take place;

.5 designate the officer on board in charge of ensuring that the plan is properly
implemented;

.6 contain the reporting requirements for ships provided for under this Convention;
and

.7 be written in the working language of the ship. If the language used is not
English, French or Spanish, a translation into one of these languages shall be
include

3. The three methods described in the convention for Ballast water
exchange standard(D-1) (Refer to the convention Guideline 11 para.2 and
para.3.5)

. the three methods which are described in the convention are as follows. Among them
Flow—through method and Sequential method are used more often.

¥ Attention:

If the existing ships use Flow-through method to comply with D1, additional works may
be necessary(such as installation of new air vents) to avoid over—pressure. In this case,
the prior consideration should be necessary before D1 requirement is applied to the ship
especially when the work only can carry out during Dry Docking for the ships. If
Sequential method is used, a particular attention should be given to the calculation of
ship's longitudinal strength.

3.1 Flow—through method
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a) “Flow—-through Method” means a process Dby which the replacement
ballast water is pumped into a ballast tank intended for the carriage of ballast water,
allowing water to flow through overflow or other arrangements.

b) Consideration: where the flow through method is to be used adequate provision
should be made to avoid the risk of over pressurization of ballast tanks or ballast
piping. The installation of additional air pipes, access hatches (as an alternative to deck
manholes), internal overflow pipes (to avoid flowing over the deck) and interconnecting
ballast  trunks  between tanks where applicable and possible may Dbe
considered. Water on decks and/or direct contact posses a safety and occupational
health hazard to personnel. The design should, where possible, be such that it avoids
water overflowing directly on to decks to avoid the direct contact by personnel with the
ballast water;

3.2 Sequential method

a) “Sequential Method” means a process by which a ballast tank intended for the
carriage of ballast water is first emptied and then re—filled with replacement ballast water
to achieve at least a 95 percent volumetric exchange.

b) Consideration: where the sequential method is to be used, particular attention
should be given to the ballast tank layout, total ballast capacity, individual tank
configuration and hull girder strength. If the plan requires simultaneously emptying and
refilling closely matched diagonal tanks then consequential torsional stresses should be
considered. In addition, particular cautions should be required to the longitudinal
strength, dynamic load, excessive stress, propeller immersion, intact stability and bridge
visibility for the ship.

3.3 Dilution method

a) “Dilution Method” means a process by which replacement ballast water is filled
through the top of the ballast tank intended for the carriage of ballast water with
simultaneous discharge from the bottom at the same flow rate and maintaining a
constant level in the tank throughout the ballast exchange system.

b) Consideration: where the dilution method is to be used adequate provision should
be made for appropriate piping arrangements to facilitate the ballast water pumping into
the previously ballasted tanks through the top of the ballast tank and, simultaneously,
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discharging the ballast water through the bottom of the tank at the same flow rate while
maintaining a constant ballast water level in the tank throughout the exchange operation.
Adequate provision should also be made to avoid the risk of over pressurization of
ballast tanks or ballast piping. The hydrodynamic performance of the ballast tank is
crucial to ensure full water exchange and sediment scouring. — the end -

Lim Sam-Taek ~ 5\/\/\~ v

Executive Vice President

Statutory Survey Division

Korean Register of Shipping

Distributions : Ship owners, Shipyards and KR surveyors

Disclaimer :

Although all possible efforts have been made to ensure correctness and completeness of the
contents contained in this information service, the Korean Register of Shipping is not
responsible for any errors or omissions made herein, nor held liable for any actions taken by
any party as a result of information retrieved from this information service.
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Port Rule Information

No. 2010006/port 5th July 2010

Subject : New York State Ballast Water Standards

Statutory Zone New York three mile territorial sea or inland waters
Regulatory Port Rule

Applicability All ship owners
o vy

This is to inform to ship owners/operators additional detailed information in accordance with
Ballast Water Standards included in Vessel General Permit of Environmental Protection
Agency.

As we previously informed through the KR technical information No. 2009003/ETC,
2010002/ETC, on 6 February 2009, all commercial vessels with discharges of pollutants
incidental to their normal operation, including but not limited to ballast water discharges,
into the US three mile territorial sea or inland waters became subject to the Environmental
Protection Agency's (EPA) Vessel General Permit (VGP) requirements and needs permit
coverage for all vessels with their length of 24 meters (79 feet) or longer, except fishing

vessels.

In this regard, the supplement 2.2.3(Discharges of Ballast Water) of Vessel General Permit
(VGP) provides the instruction to ship owners/operators in respect of caution points for
implementation of Ballast Water Standards as below.

1. Maintain a vessel—specific ballast water management plan.
— Master and crew must understand and follow plan.
— Plan must be available to EPA, upon request.
2. Clean ballast tanks regularly(no sediment discharge allowed).
3. Treat ballast water onshore, if available and economically practicable, and achievable or

use onboard ballast water treatment system approved by U.S Coast Guard.

On a basis of VGP, especially Ballast Water Management, New York State notifies that each
vessel covered under the VGP that operates in New York waters shall have a ballast water
treatment system that meets the standards prescribed by the states by not later than 1
January 2012.

Furthermore, new ships which are constructed on or after 1 January 2013 covered under
the VGP that operates in New York waters shall have a ballast water treatment system that

meets more stringent standards prescribed by the state.



[ Port Rule Information ]

The Requirements of New York State Ballast Water Standards are as following.

New York State IMO's standard

Organisms, microbes Year 2012 Year 2013 .
(Al (New Ship) (Regulation D—-2)
Organisms 50um or over <0.1 / m? 0/ ms <10 / m?
Organisms 10um-50um <0.1 / ml <0.01 / ml <10 / ml

Toxicogenic vibrio cholerae

(01, 0 139)

< 1 cfu/ 100ml

< 1 cfu / 100ml

< 1 cfu / 100ml

Escherichia coli

< 126 cfu / 100ml

< 126 cfu / 100ml

< 250 cfu / 100ml

Intestinal Enterococci

< 33 cfu / 100ml

< 33 cfu / 100ml

< 100 cfu / 100ml

Bacteria

N.A.

< 1,000 / 100ml

N.A.

Viruses

N.A.

< 10,000 / 100ml

N.A.

(cfu : colony forming unit)

There are the relevant information written in original document of VGP including overall
content of Ship Ballast Water Discharges and instruction of Marshall Islands and ICS
(International Chamber of Shipping) explaining approval procedure and extension request of
Ship Ballast Water Discharges in New York State.

The original document of VGP and Marine Guideline No0.2—11—10 issued by the Marshall
and MC(10)43 issued by ICS

respectively and attached files on this port information.

Islands can be available through the following URL
http://www.epa.gov/npdes/pubs/vessel_vgp_permit.pdf

Marine Guideline No.2—10—11

http://www.register—iri.com/forms/upload/MG—2—11-10.doc

MC(10)43
http://www.marisec.org/icsorange/icscirculars10/MC_10_43%20—%20NYState %20BW % 20Requi
rements.pdf

Ship owners/operators are kindly requested to be noticed and pay attention to the above
information against checking for basis compliance with New York State Ballast Water

Standards in the VGP at the time of arriving at New York port.

A/ 25

General Manager

Convention & Legislation Service Team
Korean Register of Shipping

T +82-42-869-9340

F +82-42-862-6098

E kr—clt@krs.co.kr

Disclaimer

Although all possible efforts have been made to ensure correctness and completeness of the contents contained in
this information service, the Korean Register of Shipping is not responsible for any errors or omissions made herein,

nor held liable for any actions taken by any party as a result of information retrieved from this information service.
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Port Rule Information

No. 2010007/port 11th October 2010

Subject : Verification tools of Ballast Water Management System for the
ships berthing in the Australia Port

Statutory Zone Australia inland waters

Regulatory Port Rule (PSC)

Applicability All ship owners
pS vy

This Port Rule Information is to inform to ship owners/operators the Guideline for the
Port State Control of Australia State, even though the Ballast Water Management
Convention 1is not effective, some ships already installed and operated onboard the
type—approved Ballast Water Management System, therefore, the Australia State have plans
to verify whether the ship complies with the specifications and instruction of manufacturer
or not, for the ships which installed onboard the Ballast Water Management System,
berthing in the Australia Port. Therefore, Korean—Register would like to provide the
detailed information as follows in accordance with verification tools for the Ballast Water
Management System and PSC inspection items on a basis of the document which was
submitted by Australia State(MEPC 61/INF.19).

- Contents -

1. HARMFUL AQUATIC ORGANISMS IN BALLAST WATER - MEPC 61/INF.19

1.1 Australia has applied ballast water management requirements in Australia waters since
2001 and is currently working towards the ratification of the Ballast Water
Management(BWM) Convention. Australia is progressing development of new legislation,
supporting tools and procedures to assist the effective implementation, compliance and
enforcement of the Convention.

1.2 In recognizing that some ships are being fitted or retrofitted with type—approved ballast
water management systems (BWMS), the development of tools to facilitate the
verification of the operation of these new systems is of particular interest. These tools
will assist compliance activity to verify that the system meets Australia's current

requirements and also for when the BWM Convention is in force.

1.3 These tools include a Treatment System Particular (TSP) document on individual

BWMS detailing its function and relevant aspects specific to the system (e.g., treatment



1.4

1.5

on uptake and discharge, flow rates or retention periods, etc.). These TSPs are being

developed in consultation with BWMS manufacturers, local governments and industry.

The TSP and associated verification procedure is designed to provide inspection officers
with information to verify that the particular system has been operated in accordance
with the manufacturer's instructions and the ship's ballast water management plan. The
TSP and verification procedure will complement port state control guideline under the

Convention. An example of a TSP and verification checklist is provided at the annex.

Also, Australia invites Member States to consider the benefit of using these tools and
procedures to assist in the inspection and verification of the operation of BWMS, this is
already mentioned through the Marine Environment Protection Committee 61st session

Agenda item 2.

At the time of MEPC 61st session, on the Treatment System Particulars (TSP)
attached on the document of MEPC 61/INF.19 submitted by Australia State, verification

check items of BWMS which were made for PSC inspection officers are as below.

Verification Check Items

The number of AOT units should correspond to the

BW pump capacity (1 unit[AOT] = 250 ms3/h)
Request crew to open the AOT unit control box to

Sterilisation

ascertain operational activity with no warning lights

Cleaning in Place Unit

Request maintenance log to examine records

Control Panel, .
of routine crew checks (note every 3 months)

Storage in BW tanks

e GRaaEEE Cleaning solution should be pH 3 or lower

Note CIP fluid levels which should be replaced/refilled
whenever pH is > 3, or level is low

How often is filter inspected or replaced?

What is minimum number of UV lamps that can be

. faulty in a reactor? (all lamps need to be operational)
Maintenance How often are UV lamps checked?

(lifetime expectancy is 1500 hours of operation)
What is pH of the cleaning solution in the CIP unit,

and how often is it checked?

Compare the recent ballast activity (total volume
and pump capacity) with the Ballast Water Record
Data Book and the Ballast Water Management Plan

|dentify if any system alarms have been triggered (Note that the
system will be shut down automatically when a problem occurs)




[ Port Rule Information ]

Ascertain that no components of

the system have been bypassed
Ascertain that the system has not shutdown during

ballasting and/or deballasting.(If it has, then it is
important to ascertain that any problems have been fixed)

* |f all the verification checks are positive then the ballast water management system
should be considered to be operating effectively.

In addition, attached files are Treatment System Particular (TSP) including functional details
of Ballast Water Management System designed by a specific manufacturer and verification
check items. Accordingly, ship owners/operators are kindly requested to be noticed and pay
attention to the above information against checking for compliance with Treatment System
Particular (TSP) and verification checklists in accordance with PSC inspection of BWMS.

—The end—

A/ 25

General Manager

Convention & Legislation Service Team
Korean Register of Shipping

T +82-42-869-9340

F +82-42-862-6098

E kr—clt@krs.co.kr

Disclaimer

Although all possible efforts have been made to ensure correctness and completeness of the contents contained in
this information service, the Korean Register of Shipping is not responsible for any errors or omissions made herein,

nor held liable for any actions taken by any party as a result of information retrieved from this information service.
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)

Machinery Team of KR




Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-
869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company

Company name | Techcross

Person in Charge | Mr.J. W. Lee

Telephone No. 02 37757777

Fax. No. 02 37757788

E-mail mike@techcross.net

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name :
- ECS (Electro-Cleen ™ System)
2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :
- Electrolysis Disinfection

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting 0]

De-ballasting

Ballasting and De-ballasting
In the ballast tank
Others

(describe in detail)

3. Please list strengths of your BWTS.

* IMO approval & Type approval
= Patented Electrolysis technology

= Mo pressure loss (Max 0 2bar)
* Mo loss of ballasting time
+ Maintaining ship exibility

+  Installing in between seawater pipelines

1 e instalbed at any idle space:
= Minimum Space (installed in 8 300GT container ship and 27k bulk carmier)
= Nochangesin ship design

= Feedback control of each companent with HMI
= AulomaticManual operation
= Monitoring and reconding at ballasting and deballasting situation

= D.3cent 1,000m3 for Fuel Cost only
* Longlifetime of electroes
* 54.00 for neutraliser 1o reat 1,000m3 of ballast water with TRO 4pprm

* Modulartype system
» Em jcament by engineer | ship crew
* Worldwide A'S network

* Continuing research and development o provide mone compatitive
products andto presende marine enviranment
= Online manioning system

Machinery Team of KR




4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.
1) Consider the maintenance space for ECS components
2) Consider the electric consumption of ECS components
3) Consider the equal flow rate when the ECU(Electro-Chamber Unit)s are operated in

parallel

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

1) ECU300 Model

Technical Data for Various System Capacity depending on ECU300
Ballast pump Total . N Total_ Total Power Totel Gonsumaten Tazal . To_t.:_ .
Capacity capacity Dwerall Dimension Footprint consumption Fressure We g.'r.
area c :otlmng w.a'.er Compressed air Steam drop ka)

m/h set ='h L{m} Wim) H{m} = wa'h It D.:rlll.:ﬁsl W SW mih kg Bar Dry Wet

300 2 Feafer ta Footprint 20 530 68.0 70.4 5.0 80 NO NO D2~0D4 5,400 6,122

800 2 Feafer ta Footprint 20 .88 1350 1553 10,0 16.0 NC =] D2~D4 7410 8,344

ao0 2 Feafer ta Footprint 20 10.03 2025 2329 150 240 NO NO D2~0D4 8,610 10,848
1,200 2 Feafer ta Footprint 20 12.61 2685 3082 200 320 NC =] D2~D4 11,528 13,068
1,500 2 Feafer ta Footprint 20 1574 3360 3e8.4 250 400 NO NO D2~0D4 13,728 15,570
1.800 2 Feafer ta Footprint 20 17.34 4020 462.3 300 480 NC =] D2~D4 15,658 17,782
2,100 2 Feafer ta Footprint 20 2047 4685 530.9 350 56.0 NO NO D2~0D4 17,858 20,204
2,400 2 Fefer ta Footprint 2.0 23.04 5355 615.8 40.0 B84.0 NC NO D2~D4 18,778 22516
2,700 2 Feafer ta Footprint 20 25.20 6020 683.5 45.0 720 NO NO D2~0D4 21,978 25,018
3.000 2 Feafer ta Footprint 20 2777 668.0 T804 50,0 800 NO MO 0.2~04 23,508 27,240
3.300 2 Feafer ta Footprint 20 3091 7365 847.0 55.0 BE.D NO NO D2~0D4 28,008 20,742
3.800 2 Risfer to Footprint 2.0 32.50 8025 | @228 | 80O 96.0 NO NO 0.2~04 28,018 31,084
3.000 2 Feafer ta Footprint 20 35.64 870.0 1,000.5 65.0 104.0 NO NO D2~0D4 20,218 34,466
4,200 2 Fiafer to Footprint 20 38.21 836.0 1.076.4 70.0 112.0 NC NO D2~D4 32,138 36,628
4,500 2 Feafer ta Footprint 20 40.37 1,003.5 | 1,154.0 750 120.0 NC NO D2~D4 34,3228 36,120
4,800 2 Refer to Footprint 20 42.84 1,068.5 | 1,220.8 800 128.0 NO NO D2~0D4 28,258 41,412
5,100 2 Feafer ta Footprint 20 48.07 1,137.0 | 1,2307.8 850 136.0 NC NO D2~D4 328,458 43,914
5,400 2 Feafer ta Footprint 20 47 .67 1,203.0 | 1,383.5 e0.0 144.0 NO NO D2~0D4 40,270 48,126

2) ECU600 Model

Technical Data for Various System Capacity depending on EUC600
Total Total Consumption Total Tota
Ballast pump Total . Total Power ,
- . Owerall Dimension Footprint - Pressure Weight
Capacity capacity consumption f
area Cooling water . - drop {kg)
. Compressed air Steam
(m3/h)
m/h set ='h L{m} Wim) H{m} = kwih |j‘5.::‘|irc‘ss| FW SW mih kgfh Bar Dry Wet
800 2 Refer to Footprint 20 6.0 1120 1200 100 16.0 NO NO D2~D4 3,440 4,074
1,200 2 Refer to Footprint 20 1163 2245 258.2 200 320 NC N D2~D4 5,820 6,858
1.800 2 Refer to Footprint 20 1530 336.0 3e8.4 300 480 NO NO D2~0D4 8,400 0,642
2,400 2 Fiafer to Footprint 20 20,12 4475 5146 40.0 84.0 NC N D2~D4 10,288 12,426
3.000 2 Refer to Footprint 20 2485 558.0 642.0 50.0 800 NO NO D2~0D4 13,268 15,210
3,800 2 Refer to Footprint 20 28.60 670.5 771 G0.0 860 NC N D2~D4 15,248 17.974
4,200 2 Refer to Footprint 20 3323 7820 860.3 70.0 112.0 NO NO D2~0D4 18,228 20,778
4,800 2 Refer to Footprint 20 3e.06 8825 1.027.5 80.0 122.0 NO MO 0.2~04 20,508 23,562
5,400 2 Refer to Footprint 20 41.82 1,005.0 | 1,155.8 e0.0 144.0 NO NO D2~0D4 23,280 28,346
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) On-deck On-deck Other Space
E/R Proof Type
Pump Room (Hazardous Area) (Non-Hazardous Area) [If applicable, fill out the belows]
ECU
(0] (0] (0] Y
(Electro-Chamber Unit)
Ballast Water
ANU
Treatment (0] O N
(Auto Neut. Unit)
Equipment
PRE
(0] (0] N
(Power Ref. Equip)
TRO Sensor Unit O O N
Gas Sensor Unit O O N
Control and Flow Meter Unit 0 o N
Monitoring
Equi Conductivity Sensor Unit (0] (0] (0] N
quipment
Power Distributor Equip. O (0] O Y
Power Control Unit (6] (0] N
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o N/A
m TRO Sensor Unit
y What sampling type of monitoring | m Gas Sensor Unit
equipment is used? o Others :
2 Is thg monitoring equipment an 5 Yes mNo
explosion-proof type?
m E/R
Where is the monitoring equipment D(Ballast.or Cargo)Pump Room
3 . m Others :
installed?
If the monitoring equipment of sampling | m Mechanical Ventilation
type is installed in safety areas (e.g. | m Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
m TRO Sensor Unit oYes mNo
m Gas Sensor Unit oYes mNo
m Flow Meter Unit mYes oNo
_ _ | olLevel Sensor Unit oYes oNo
What cqmpgnents are directly fitted in 5 Temp. Sensor Unit oYes oNo
1 | ballast pipe line?
m Pressure Sensor Unit mYes oNo
o Other 1 :
oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
2 explosion-proof type, what kind of safety
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer

(Please describe briefly)

Type of active substances NaOcl, Ocl-, OBr-, HoBr

(e.g. Ozone, hydrogen peroxide, etc)

o Toxic
o Flammable
o Asphyxiant

2 Characteristics of active substances )
o Others :

m Gas Detection
m Mechanical Vent
What means are provided to protect crews| o None

from the leak of active substances ? o Others :

m E/R
m Pump Room
Where is the generating unit of active | o Dedicated space

4 substances installed on board ship ? o Others :
m Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | m Natural Vent.

location where the BWTS is installed ? | o None
o Others :

o Use double pipes

o Use the stainless steel
o Use all welding joints
o Others :

What measures are considered to protect
6 the
supplying pipe of active substances ?

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

The operation range of ECS is from 10% to 110%. In case of the operation range from
100% ~ 110%, the alarm is activated. In case that the operation range over 110%, ECS shut
down automatically.

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

TRO Sensor Unit
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

The sampling is carried out with a manhole in ECS.

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products a Yes 5 No
after ballast water treatment process?
> What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.)
o Toxic
m Flammable
. : " o Asphyxiant
3 | What are properties of the by- product? o Others -
What is the generation rate of dangerous gases )
4 | pereach type of BWTS ? (e.g. 1m*/hr, etc) I?—IC%:S?()&S’;I?I?DG?)g
2 - b
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? | o Yes = No
Where are the residue gases ventilated to aften . .
f - Monitor H, continuously
gas detection?
6 . . . . .| - Vent H, to poop deck by
(e.g. installation location of the gas detection unit, .
mechanical vent. system
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-
869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company

Company name | NK

Person in Charge | Mr. S. J. Park

Telephone No. 051-200-0810

Fax. No. 051-207-2208

E-mail Sjpark1@nkcf.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name :
- NK-O3 BlueBallast System

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

- Onzone : Side Stream Ozone Injection

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting 0]

De-ballasting

Ballasting and De-ballasting

In the ballast tank

Others

(describe in detail)

3. Please list strengths of your BWTS.
1) Applicable all kinds of vessels
2) To install on new/existing vessels without correction of design
3) No head loss

4) Low operating cost (0.8 cent/m®)
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4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.
1) To design an inserting line in ballast discharge lines
2) To consider the installation space
3) To arrange an injection piece at the side of a pump discharge in case that ballast pumps

are installed in dangerous area or underwater

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

g&(m’/h) A& (kW) HXEB2ZHL x B x Hm
250 36.2 4.2
300 36.5 4.2
600 60.4 6.6
800 68.4 9.1
1000 86.9 8.3
1500 123.2 10.6
2000 148.4 14.5
3000 243.5 17.0
4000 317.6 20.3
5000 385.8 23.9
6000 438.3 25.3

JIEF 8000 613.8 36.8
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck
On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) (Non- Other Space
E/R (Hazardous Proof Type
Pump Room Area) Hazardous [If applicable, fill out the belows]
rea
Area)
Treatment Unit O o] N
Ballast
Water Neutralization Unit o) 0
Treatment
, J|Et : Side Stream Ozone
Equipment o) 0] @) O Y
Injection
TRO Sensor Unit 0] 0]
Gas Sensor Unit @) 0] 0] 0] Y
Control
and Conductivity Sensor Unit
Monitoring
Flow Meter Unit 0] (0] 0] 0] Y
Equipment
Others :

Machinery Team of KR




7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o N/A
m TRO Sensor Unit
y What sampling type of monitoring | m Gas Sensor Unit
equipment is used? o Others :
2 Is thg monitoring equipment an 5 Yes mNo
explosion-proof type?
m E/R
Where is the monitoring equipment D(Ballast.or Cargo)Pump Room
3 . o Others :
installed?
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | m Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit mYes oNo
o Gas Sensor Unit oYes oNo
o Flow Meter Unit mYes oNo
_ _ | olLevel Sensor Unit oYes oNo
What cqmpgnents are directly fitted in 5 Temp. Sensor Unit oYes oNo
1 | ballast pipe line?
o Pressure Sensor Unit mYes oNo
o Other 1 :
oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
2 explosion-proof type, what kind of safety
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer
Type of active substances (Please describe briefly)
1 (e.g. Ozone, hydrogen peroxide, etc)
m Toxic
o Flammable
2 Characteristics of active substances . AsphyX|.ant
o Others :
m Gas Detection
o Mechanical Vent
3 What means are provided to protect crews| o None
from the leak of active substances ? o Others :
m E/R
o Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | m Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
What measures are considered to protect " Bse tfrle st?(;ples.s _steel
6 the O Osrc\a a yve ing joints
supplying pipe of active substances ? 0 Others :

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

To activate alarm in excess of its capacity or control flow rate

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

TRO Sensor
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast discharge line

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products O Yes = No
after ballast water treatment process?
> What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.)
o Toxic
o Flammable
. : " o Asphyxiant
3 | What are properties of the by- product? o Others -
What is the generation rate of dangerous gases
4 | pereach type of BWTS ? (e.g. 1m*/hr, etc)
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? | m Yes o No
Where are the residue gases ventilated to aften
6 938 detection? Natural vent. space
(e.g. installation location of the gas detection unit, -SP
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name | PANASIA CO., LTD.
Person in Charge | Hyun-O, Kim

Telephone No. 051-970-1537

Fax. No. 051-831-1399

E-mail lab@worldpanasia.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name : GloEn-Patrol™
2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :
Filter + UV Disinfection
The 1st stage is a filter that was specially designed for ballast water applications. It significantly
reduces the sediment load of the ballast water and also removes some of the microorganisms.
The UV unit employs high-intensity, medium-pressure ultra violet (MPUV) lamps to destroy living

microorganisms present in the liquid being treated.

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting

De-ballasting

Ballasting and De-ballasting O

In the ballast tank

Others

(describe in detail)

3. Please list strengths of your BWTS.
1) Automatic cleaning, Easy maintenance.
2) No biocide chemicals are required.
3) No toxic by-products are formed. No corrosion problems in ballast tanks.
4) The process requires little maintenance and easy handling.

5) Optimized design for each sizes and type of ship.
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4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.

1) Installation of Filter back-flushing pump (It depend on ship’s design) : Option

2)

3)

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity
(m3/h)
100
200
300
400
500
600
700
800
900
1000
1500
2000
2500
3000
3500
4000
4500
5000
6000
7000

Power Consumption (kW) | Required Space (L x B x H)m

Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

(e.g. E

CU, UV chamber)

Installed Spaces

E/R

(Cargo/Ballast)

Pump Room

On-deck
(Hazardous

Area)

(Non-Hazardous

On-deck

Area)

Other Space

[If applicable, fill out the belows]

Explosion

Proof Type

Ballast
Water

Treatment

Equipment

Treatment Unit

©)

O

O

O
(2010.06)

Neutralization Unit

Others :

Control
and

Monitoring

Equipment

TRO Sensor Unit

Gas Sensor Unit

Flow Meter Unit

Others :
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following
questions. : There are no devices which take samples from ballast pipe lines in our BWMS.

No. Question Answer
o N/A
o TRO Sensor Unit
y What sampling type of monitoring | o Gas Sensor Unit
equipment is used? o Others :
2 Is thg monitoring equipment an 5 Yes o No
explosion-proof type?
o E/R
Where is the monitoring equipment D(Ballast.or Cargo)Pump Room
3 . o Others :
installed?
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,

please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oNo
7 Flow Meter Unit Z Yes o No
Level it Y N
What components are directly fitted in o Level Sensor Uni - bYes omo
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
2 Pressure Sensor Unit Z Yes oNo
o Other 1 :
oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
2 explosion-proof type, what kind of safety

measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns. None

No. Question Answer
Type of active substances (Please describe briefly)
1 (e.g. Ozone, hydrogen peroxide, etc)
o Toxic
o Flammable
2 Characteristics of active substances o AsphyX|.ant
o Others :
o Gas Detection
o Mechanical Vent
3 What means are provided to protect crews| o None
from the leak of active substances ? o Others :
o E/R
o Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
What measures are considered to protect o Bse tme st?c;nles.s _steel
6 the O Osr? a Yve ing joints
supplying pipe of active substances ? o Others :

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)
Alarm: over 20%
Automatic shut down: over 32%

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?
None.
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast water discharge line. (after BWMS)

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows. None

No. Question Answer
1 Are dangerous gases generated as by-products O Yes 4 No
after ballast water treatment process?
> What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.)
o Toxic
o Flammable
. : " o Asphyxiant
3 | What are properties of the by- product? o Others -
What is the generation rate of dangerous gases
4 | pereach type of BWTS ? (e.g. 1m*/hr, etc)
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? | o Yes o No
Where are the residue gases ventilated to aften
6 928 detection?
(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-

869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company
Company name SAMGONG VOS CO., LTD

Person in Charge | Cho, Young Mook

Telephone No. 051-200-3080
Fax. No. 051-200-3046

E-mail mooki@sam-gong.co.kr

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as

'BWTS') manufactured by your company.

1) Product Name : VOS (Venturi Oxygen Stripping) System

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :
De-oxygenation
This system injects Inert Gas which is generated by an IGG (Inert Gas Generator) into
ballast water through a Ventury Injector to maintain the rate of dissolved oxygen in the
ballast water to a certain level (7ppm = 1ppm) to sterilize micro-organisms in the ballast
water and consequently meet the requirements of IMO D-2.

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row
Ballasting (0]
De-ballasting

Ballasting and De-ballasting

In the ballast tank
Others

(describe in detail)

3. Please list strengths of your BWTS.
1) User friendly equipment (Similar to inerting equipment for cargo tanks)
2) Effective for ballast tank corrosion protection
3) Can be used in hazardous areas
4) Does not make use of dangerous active substances

5) Easy to assess system performance (Simply by measuring the rate of dissolved oxygen

(below 1ppm))
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4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.
1) Riser loop piping coupled to a ballast pump need to be installed on main deck level.
2) The system requires secondary deck piping for an inert gas system inside the ballast
tank.
3) Since the I.G.G. burns DMA, relevant fire safety protection and ventilation (E/R only)

should be considered.

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity
M) Power Consumption (kW) | Required Space (L x B x H)m
100 17.3 2.5x0.9x1.9 (4.8x3.4x2.4)
200 17.3 2.5x0.9x1.9 (4.8x3.4x2.4)
300 17.3 2.5x0.9x1.9 (4.8x3.4x2.4)
400 24.3 2.5x0.9x1.9 (4.8x3.4x2.4)
500 24.3 2.5x0.9x1.9 (4.8x3.4x2.4)
600 24.3 2.7x1.5x2.2 (5.0x4.0x2.7)
700 24.3 2.7x1.5x2.2 (5.0x4.0x2.7)
800 24.3 2.7x1.5x2.2 (5.0x4.0x2.7)
900 24.3 2.7x1.5x2.2 (5.0x4.0x2.7)
1000 40.3 2.7x1.5x2.2 (5.0x4.0x2.7)
1500 62.3 3.2x1.8x2.6 (5.5x4.3x3.1)
2000 62.3 3.2x1.8x2.6 (5.5x4.3x3.1)
2500 92.3 3.8x2.1x3.0 (6.1x4.6x3.5)
3000 92.3 3.8x2.1x3.0 (6.1x4.6x3.5)
3500 112.3 4.0x2.2x3.4 (6.3x4.7x3.9)
4000 152.3 4.0x2.2x3.4 (6.3x4.7x3.9)
4500 152.3 5.0x2.6x3.6 (7.3x5.1x4.1)
5000 152.3 5.0x2.6x3.6 (7.3x5.1x4.1)
6000 182.3 5.0x2.6x3.6 (7.3x5.1x4.1)
7000 2245 3500 Model x 2 sets
Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and
equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit 0] 0] N/A
ot Others : SGG be i lled in E/R, Engi
can be installed in , Engine
Water | 556 (stripping 0 _ _ NO
Casing or Steering gear room
Gas Generator)
TRO Sensor Unit
Gas Sensor Unit
Control

Flow Meter Unit

and
Monitoring Others :
Equipment| ~ Control Panel Control Panel - Ballast control room
- Alarm Monitor 0] AMP - E/R NO
Panel Recorder - W/house
- Recorder
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o N/A
o TRO Sensor Unit
y What sampling type of monitoring | o Gas Sensor Unit

equipment is used?

o Others :
Dissolved Oxygen Monitoring

cargo dangerous area, what kind of

2 Is thg monitoring equipment an 0 Yes oNo (l.S. Type)

explosion-proof type?

o E/R

Where is the monitoring equipment D(Ballast.or Cargo)Pump Room
3 | o Others :

installed?

If the monitoring equipment of sampling | o Mechanical Ventilation

type is installed in safety areas (e.g. | o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door

o Others : N/A

safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line, please
answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oNo
o Flow Meter Unit oYes oNo
. ) . | oLevel Sensor Unit oYes oNo
What components are directly fitted in -
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
o Pressure Sensor Unit oYes oNo
o Other 1 : 5Yes o No
Dissolved Oxygen Sensor
o Other 2 :
oYes oNo
If the components are not of an
> explosion-proof type, what kind of safety
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer

Type of active substances (Please describe briefly)

(e.g. Ozone, hydrogen peroxide, etc)

o Toxic
o Flammable
o Asphyxiant

2 Characteristics of active substances )
o Others :

o Gas Detection
o Mechanical Vent
What means are provided to protect crews| o None

from the leak of active substances ? o Others :

o E/R
o Pump Room
Where is the generating unit of active | o Dedicated space

4 substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.

location where the BWTS is installed ? | o None
o Others :

o Use double pipes

o Use the stainless steel
6 What measures are considered to protect | o Use all welding joints
the supplying pipe of active substances ? | o Others :

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

This system controls ballast water flow rate by using a Throttle valve inside the Venturi
Injector.

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

The system is equipped with 2 sets of air blowers (each 50% of system requirement)
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Sounding pipe
12. Regarding the bi-products that are generated from the ballast water treatment process,

please fill in all relevant rows.
No. Question Answer

1 Are dangerous gases generated as by-products

after ballast water treatment process? o Yes o No

2 What type of dangerous gases is generated?

(e.g; Hydrogen, chlorine, etc.) Low Oxygen Inert Gas (N2, CO2)
o Toxic
o Flammable
3 |What are properties of the by- product? 0 Asphyxiant

o Others :

What is the generation rate of dangerous gases
4 PEr each type of BWTS ? (e.g. 1m°fhr, etc) Ballast pump design capacity
X 1.25

Please use a separate sheet if needed.

5 |Is the gas detection unit an explosion-proof type? | o Yes o No

Where are the residue gases ventilated to aften
6 928 detection?

(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)

N/A
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-

869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company

Company name

HYUDAI HEAVY INDUSTRY CO., LTD

Person in Charge

Kim, Ha Jong

Telephone No.

052-202-6327

Fax. No.

052-202-6330

E-mail

bogoos@hhi.co.kr

1) Product Name :

Electrolysis type

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as

'BWTS') manufactured by your company.
HiBallast

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

During ballasting operation, filter unit removes particles or organisms larger than 50 um
and disinfectant produced by Electrolysis Unit is injected to the main ballast pipe to kill

micro-organisms in ballast water.

3) In which process does the ballast water treatment occur ?

Treatment process

Put a mark(o) in the relevant row

Ballasting

O (Neutralization during de-ballasting)

De-ballasting

Ballasting and De-ballasting

In the ballast tank

Others

(describe in detail)

1) Low cost

2) Easy to install

3. Please list strengths of your BWTS.

3) Easy to maintenance
4) Low electric power consumption

5) Automatic and remote control using PLC

Machinery Team of KR



4. Please describe what needs to be specially considered when your BWTS is installed on

board ships.

1) To install a booster pump for the operation of the system.

2) Not suitable for hazardous area (Explosion proof type to be developed later)

3) Require a mechanical vent. system

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity (m*h) |Power Consumption(kW)| Required Space (L x B x H)m
100
200
300 < 33 kw
400
500 < 48 kW
600 4000x3500x2000
700
800
900
1000 <92 kW 4000x3500x2000
1500 <133 kw
2000 <176 kW 7000x3500x2000
2500 <216 kW
3000
3500
4000
4500
5000 <430 kw 8000x3500x2000
6000 < 507 kW
7000
Others : * Base on the maximum electric consumption of each system
* Models with blank spaces are under development.
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous (Non-Hazardous Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Ballast Treatment Unit 0] NO
Water | Neutralization Unit o NO
Treatment
, Others : (PDE, PRE),
Equipment 0] NO
Sampling Tank
TRO Sensor Unit 0] NO
Gas Sensor Unit 0] Yes
Control
Conductivity Sensor
and N/A NO
Unit
Monitoring
Equipment Flow Meter Unit N/A NO
Others :
) NO
(LOP, AVU)
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following
questions.

No. Question Answer

o N/A

m TRO Sensor Unit

What sampling type of monitoring | o Gas Sensor Unit

equipment is used? o Others :

Dissolved Oxygen Monitoring

2 Is the monitoring equipment an

explosion-proof type? oYes oNo

o E/R

Where is the monitoring equipment 0 (Ballast or Cargo)Pump Room

3 | m Others : Require additional cabinet on
installed?
deck
If the monitoring equipment of sampling | m Mechanical Ventilation
type is installed in safety areas (e.g. | m Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door

cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
m TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes mNo
m Flow Meter Unit oYes oNo
. ) .| o Level Sensor Unit oYes o No
What components are directly fitted in -
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
m Pressure Sensor Unit mYes oNo
o Other 1 : oYes oNo
o Other 2 :
oYes oNo
It the_ components are _not of an To be installed in a dedicated room for
explosion-proof type, what kind of safety . . e ;
2 ! . BWTS installation which is arranged in a
measures is taken against the expected h d
hazard? non-hazardous space.
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer

HOCI (hypochlorite )

Type of active substances OCI (hypochlorite ion)

(e.g. Ozone, hydrogen peroxide, etc)

m Toxic
o Flammable
o Asphyxiant

2 Characteristics of active substances )
o Others :

m Gas Detection
m Mechanical Vent
What means are provided to protect crews| o None

from the leak of active substances ? o Others :

m E/R
o Pump Room
Where is the generating unit of active | m Dedicated space

4 substances installed on board ship ? o Others :
m Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.

location where the BWTS is installed ? | o None
o Others :

o Use double pipes

m Use the stainless steel
o Use all welding joints
m Others :

What measures are considered to protect
6 the
supplying pipe of active substances ?

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)
Alarm and recording in the event of excessive flow

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

Gas Leak Detector
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast water discharge line(50A)

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products a Yes 4 No
after ballast water treatment process?
> What type of dangerous gases is generated? _
(e.g; Hydrogen, chlorine, etc.) Hydrogen (H2), Chlorine (Cl)
m Toxic
m Flammable
. : " o Asphyxiant
3 | What are properties of the by- product? o Others -
What is the generation rate of dangerous gases
4 |Per each type of BWTS ? (e.g. 1m*/hr, etc) Varies with treatment capacity. To
be informed later
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? | m Yes o No
Where are the residue gases ventilated to aften
6 928 detection? To a safe area outside the
(e.g. installation location of the gas detection unit,| installation space.
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-
869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company

Company name | 21* Century Shipbuilding Co., Ltd

Person in Charge | Moon, Sung Won

Telephone No. 055-715-1600

Fax. No. 055-715-1604

E-mail Wdr_wondybest@21csb.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name : ARA Ballast
2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :
Filter + Plasma + MPUV

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting

De-ballasting

Ballasting and De-ballasting O (MPUYV only in de-ballasting)

In the ballast tank
Others

(describe in detail)

3. Please list strengths of your BWTS.
1) Compact size (2.1 m" - 350(/m7h))
2) Low power consumption (less than 30 kW)
3) Easy installation
4) Easy Maintenance
5) Low cost
6) Fully automated system
7) Environmentally friendly (does not use any chemical substances)
8) The system offers continuous sterilization.

9) Does not produce sediments during treatment.
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4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.

1) Select a model according to the treatment capacity.

2) Check installation space to verify whether the system need to explosion-proof type or not
5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Model of system Flow3 rate Power Footprint Dimension summary
(m*/h) consumption(kW) (L x B x H)mm
ARA-350 350 30 1.79m’ 1860 x 964 x 1865
ARA-500 500 60 274w’ 2650 x 1035 x 2540
ARA-750 750 85 2.78m’ 2684 x 1035 x 2540
ARA-1000 1000 125 5.06m' 4098 x 1235 x 2680
ARA-1500 1500 170 5.19m' 4204 x 1235 x 2875
ARA-2000 2000 250 10.12m’ 4098 x 2470 x 2680
ARA-3000 3000 350 10.38m’ 4204 x 2470 x 2875
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous (Non-Hazardous Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)

Ballast Treatment Unit 0] 0] 0] Yes

Water Neutralization Unit
Treatment

, Others : (PDE, PRE),
Equipment
Sampling Tank
TRO Sensor Unit
Gas Sensor Unit O O (0] Yes
Control
Conductivity Sensor
and
Unit
Monitoring
Equipment Flow Meter Unit (0] 0] 0] Yes
Others :
(LOP, AVU)
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following
questions.

No.

Question

Answer

What sampling type of monitoring
equipment is used?

o N/A

o TRO Sensor Unit
m Gas Sensor Unit
m Others :

Dissolved Oxygen Monitoring

Is the monitoring equipment an

cargo dangerous area, what kind of
safety measures is taken against the
risk of toxic or flammable gas?

2 ; mYes oNo
explosion-proof type?
m E/R
3 Where is the monitoring equipment | o (Ballast or Cargo)Pump Room
installed? m Others : ECR, CCR, Up Decker
If the monitoring equipment of sampling | m Mechanical Ventilation
type is installed in safety areas (e.g. | m Gas Detection & Alarm
4 E/R, Dedicated space) outside the | m Self-closing Gas-tight Door

o Others :

7-1. In the above case and where components are directly fitted in ballast pipe line,

please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo

What components are directly fitted in
ballast pipe line?

m Gas Sensor Unit

mYes oNo

m Flow Meter Unit

mYes oNo

m Level Sensor Unit

mYes oNo

m Temp. Sensor Unit mYes oNo
m Pressure Sensor Unit m Yes o No
o Other 1 : Throttle valve m Yes o No
o Other 2 :

oYes oNo

If the components are not of an
explosion-proof type, what kind of safety
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer

Type of active substances N/A
(e.g. Ozone, hydrogen peroxide, etc)

o Toxic
o Flammable
o Asphyxiant

2 Characteristics of active substances )
o Others :

o Gas Detection
o Mechanical Vent
What means are provided to protect crews| o None

from the leak of active substances ? o Others :

o E/R
o Pump Room
Where is the generating unit of active | o Dedicated space

4 substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.

location where the BWTS is installed ? | o None
o Others :

o Use double pipes

o Use the stainless steel
o Use all welding joints
o Others :

What measures are considered to protect
6 the
supplying pipe of active substances ?

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

In the event of excessive flow, the flow will be controlled by a throttle valve and an alarm will
activate.

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

N/A
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

At suction side of a filter and ballast water discharge line.

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products O Yes a No
after ballast water treatment process?
> What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.) Low Oxygen Inert Gas (N2, CO2)
o Toxic
. : ” o Flammable
3 | What are properties of the by- product? o Asphyxiant
o Others :
What is the generation rate of dangerous gases
4 |Per each type of BWTS ? (e.g. 1m*/hr, etc)
Please use a separate sheet if needed.
5 |ls the gas detection unit an explosion-proof type? | o Yes o No
Where are the residue gases ventilated to aften
6 |9as detection?
(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-
869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company

Company name | Techwineco

Person in Charge | Lim, Jae-dong

Telephone No. 043-271-8191

Fax. No. 043-271-8193

E-mail jdlim@techwineco.co.kr

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as

'BWTS') manufactured by your company.

1) Product Name : Purimar™

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

Electrolysis

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting 0]

De-ballasting

Ballasting and De-ballasting

In the ballast tank

Others

(describe in detail)

3. Please list strengths of your BWTS.
1) Space-saving design
2) Non toxic by-products
3) Corrosion and coating protection
4) Cost saving
5) Automatic operation

6) Global support
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. Please describe what needs to be specially considered when your BWTS is installed on
board ships.
1) Explosion-proof type should be considered when installed in pump room.

2) Vent pipes for Hydrogen gas should be installed in a safe space.

. Please fill in all applicable columns of the following table about the power consumption and

the required space.

” reelcmersonardueijt .

o | e EeolsUit NeutelzmUt SemUt ——
(i e d e it e bl ()

bwe) (9] Oy (4] e (9]

1 | 200 | 1950x1530x1800 | 900 1100x1400 60 900x300x1600 | 80 144

2 | 500 | 2000x2000¢2050 | 1030 1400x1900 150 | 900x300x1600 | 80 256

3| 700 | 2150x200002040 | 1120 1500x2100 210 | 900x300x1600 | 80 325

4 | 1000 | 260024002130 | 1610 1700x2200 300 | 900x300x1600 | 80 169

5 | 1500 | 2800x2500¢2400 | 1850 2000x2500 450 | 900x300x1600 | 80 64.2

6 | 2000 | 3100x26002560 | 2390 2100x2800 600 | 900x300x1600 | 80 815

7 | 2500 | 3200x2600¢2560 | 2600 220012500 750 | 900x300x1600 | 80 9.6

8 | 3000 | 3300x2700x2600 | 3120 240012800 900 | 900x300x1600 | 80 1170

9 | 3500 | 4300x2900x2650 | 3640 250013500 1050 | 900x300x1600 | 80 1343

10 | 4000 | 4600x3200x2700 | 3930 260013200 1200 | 900x300x1600 | 80 1516

11 | 4500 | 4650x3300x2800 | 4500 270013200 13510 | 900x300x1600 | 80 168.9

12 | 5000 | 4700x3300x2800 | 4830 280013200 1500 | 900x300x1600 | 80 1883

13 | 6000 | 50003300x3000 | 5550 300013300 1800 | 900x300x1600 | 80 231

14 | 7000 | 520043500x3200 | 6000 3000x4000 200 | 900x300x1600 | 80 2583

* Power consumption for auto back-flush pump not included.
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous (Non-Hazardous _ ) Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)

Ballast Treatment Unit O (0] No

Water Neutralization Unit O O (0] (@) Yes
Treatment

Equipment| Others : Filter @) @) Yes

TRO Sensor Unit O O (0] (0] Yes

Gas Sensor Unit 0] (0] Yes

Control —
Conductivity Sensor
and . O o] Yes
o Unit

Monitoring

Equipment Flow Meter Unit 0] 0] (0] Yes

Others :
o] (0]
Control Panel
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

guestions.
No. Question Answer
o N/A
m TRO Sensor Unit
What sampling type of monitoring | o Gas Sensor Unit
1 ; : .
equipment is used? o Others :
Dissolved Oxygen Monitoring
5 Is thg monitoring  equipment an = Yes o No
explosion-proof type?
m E/R
Where is the monitoring equipment | m (Ballast or Cargo)Pump Room
3 . i
installed? o Others :
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | m Gas Detection & Alarm
E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
4 . )
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,

please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oNo
m Flow Meter Unit mYes oNo
. i . | o Level Sensor Unit oYes oNo
What components are directly fitted in -
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
m Pressure Sensor Unit mYes oNo
o Other 1 : Throttle valve oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
5 explosion-proof type, what kind of safety

hazard?

measures is taken against the expected
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer
1 Type of active substances NaOClI
(e.g. Ozone, hydrogen peroxide, etc)
m Toxic
o Flammable
2 Characteristics of active substances 0 Asphyx!ant
o Others :

m Gas Detection

m Mechanical Vent

supplying pipe of active substances ?

3 What means are provided to protect crews| o None
from the leak of active substances ? o Others :
m E/R
o Pump Room
4 Where is the generating unit of active m Dedicated space
substances installed on board ship ? o Others :
m Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
What measures are considered to protect o Use the stamles.s .steel
6 the o Use all welding joints

m Others :

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Alarm = Shut-down

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

TRO Sensor Unit, Flow meter, Hydrogen gas dilution fan, Pressurization pump, Control
panel (network system)
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast water discharge Line, Over board line

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products a Yes 5 No
after ballast water treatment process?
5 What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.) Hydrogen, Chlorine
m Toxic
. 5 - m Flammable
3 |What are properties of the by- product~ o Asphyxiant
o Others :

What is the generation rate of dangerous gases
per each type of BWTS ? (e.g. Im*/hr, etc)

4 Under 2%
Please use a separate sheet if needed.
5 |lIs the gas detection unit an explosion-proof type? | m Yes o No
Where are the residue gases ventilated to after
ion?
6 925 detection’ Safe area on upper deck

(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)
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869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company

Thank you for participating in the BWTS Guidance questionnaire. If you have any questions

about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-

Company name | Aguaeng. Co. Ltd

Person in Charge | Song, Jae-keong

Telephone No. 051-728-1270~2

Fax. No. 051-728-1273

E-mail jksong@aquaeng.kr

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as

'BWTS') manufactured by your company.

1) Product Name : AquaStarT'VI BWMS (Ballast Water Management System)

In-line Electrolysis Type

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) : Electrolysis

3) In which process does the ballast water treatment occur ?

Treatment process

Put a mark(o) in the relevant row

Ballasting

(0]

De-ballasting

Ballasting and De-ballasting

In the ballast tank

Others

(describe in detail)

3. Please list strengths of your BWTS.
2) Low power consumption

3) No filter system, no plugging

4) Automatic operation

board ships.

1) Directly installed in ballast pipe line, Easy installation (compact size)

4. Please describe what needs to be specially considered when your BWTS is installed on
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1) Interconnectivity with ballast pump

2) Auvailability of shipboard GPS

3) Location of gas vent.

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity
(m3h)

Power Consumption (kW)

Required Space (L x B x H)m

100

Ballasting, / De-ballasting

200

300

400

500

[~55(max.)]x2

(3x3x1)x2, / (2x2x2)

600

700

800

900

1000

[~121(max.)]x2

(3x3x1)x2, / (2x2x2)

1500

2000

[-158(max.)]x2

(3x3x1)x2, / (2x2x2)

2500

3000

[~264(max.)]x2

(4x4x1.5)x2, I (2x2x2)

3500

4000

4500

5000

6000

7000

Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces

- Master Control

On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous |(Non-Hazardous ) ) Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit 0] Yes
Ballast
Neutralization Unit O -
Water
Others : O -
TRO Sensor Unit O Yes
Gas Sensor Unit 0] Yes
Control Conductivity Sensor
and Unit
Monitoring  Fjoy Meter Unit o) Yes
Equipment
Others :
O -
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

guestions.

No. Question Answer
o N/A
m TRO Sensor Unit

1 What sampling type of monitoring | o Gas Sensor Unit

equipment is used?

o Others :
Dissolved Oxygen Monitoring

cargo dangerous area, what kind of

5 Is thg monitoring equipment an m Yes o No (I.S. Type)

explosion-proof type?

o E/R

Where is the monitoring equipment -(Ballast.or Cargo)Pump Room
3 | o Others :

installed?

If the monitoring equipment of sampling | m Mechanical Ventilation

type is installed in safety areas (e.g. | m Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door

m Others : N/A

safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line, please
answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
m TRO Sensor Unit mYes oNo
o Gas Sensor Unit oYes oNo
m Flow Meter Unit mYes oNo
. ) .| o Level Sensor Unit oYes oNo
What components are directly fitted in -
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
m Pressure Sensor Unit oYes oNo
o Other1: 5Yes o No
Dissolved Oxygen Sensor
o Other 2 :
oYes oNo
If the components are not of an
2 explosion-proof type, what kind of safety
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer
1 Type of active substances NaOCl
(e.g. Ozone, hydrogen peroxide, etc)
m Toxic
o Flammable
2 Characteristics of active substances 0 Asphyx!ant
o Others :
m Gas Detection
m Mechanical Vent
3 What means are provided to protect crews| o None
from the leak of active substances ? o Others :
o E/R
= Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | m Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
o Use the stainless steel
What measures are considered to protect o Use all Yveldmg joints . :
6 ; ' . m Others : Supply line not required (In-Line
the supplying pipe of active substances ? type)

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

- Controls TRO production suitable for ballast water flow.
- If out of control, the system first activates alarm and then shut-down the system.

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

- The BWMS is installed in each ballast pump so as to give redundancy to the system.
- Pressure indicator (transmitter)
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- Temperature indicator (transmitter), etc

11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast Water Discharge Line

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products a Yes 5 No
after ballast water treatment process?
2 What type of dangero_us gases is generated?
(e.g; Hydrogen, chlorine, etc.) Hydrogen
o Toxic
m Flammable
. 5 - o Asphyxiant
3 | What are properties of the by- product? 5 Others -
What is the generation rate of dangerous gases/[0.7m3/hr of H2 treats 200on/hr of
4 |Per each type of BWTS ? (e.g. 1m*/hr, etc) ballast water]
1,000 ton/hr — 3.5m>/hr
Please use a separate sheet if needed. 2,000 ton/hr — 7.5m*hr
3,000 ton/hr — 10.5m*/hr
5 |Is the gas detection unit an explosion-proof type? | m Yes o No
Where are the residue gases ventilated to after
gas detection?
6 (e.g. installation location of the gas detection unit, Safe area on upper deck
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name  Electrichlor Hypochlorite Generators Inc.

Person in Charge = M. Barrie Bentley

Telephone No. 574 304-5060

Fax. No. 574 773-5889

E-mail mbb@electrichlor.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name :
Electrichlor EL BWTS

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :
Hypochlorination from seawater during ballasting.

Dechlorination during de-ballasting

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting X
De-ballasting X
Ballasting and De-ballasting X

In the ballast tank
Others

(describe in detail)

Chlorination into ballast piping after ballast pump

3. Please list strengths of your BWTS.

1) Known process ( has been used successfully for over 80 years)

2) 99.9% effective on micro organisms

3) Automatic during ballast water charging & discharging
4) Small footprint

5) Very low installation & running cost
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board ships.

the required space.

4. Please describe what needs to be specially considered when your BWTS is installed on
1) Small piping installation from sea chest to unit and into upstream of ballast pump piping
2) Whether to install on deck on in machinery space

3) Hydrogen discharge to be piped upwards to atmosphere

5. Please fill in all applicable columns of the following table about the power consumption and

Treatment Capacity

(m3/h) Power Consumption (kW) | Required Space (L x B x H)m
100 45
200 9
300 1.35
400 1.8
500 295
600 27
700 11.25
800 3.6
900 4.05
1000 45
1500 6.75
2000 9
2500 11.25
3000 13.5
3500 15.75
4000 18
4500 20.25
5000 225
6000 27
7000 31.5

Others :
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6. In case of ships carrying dangerous cargoes (such as QOil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces

On-deck On-deck Explosion Proof
(e.g- ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous . . Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Class1, Div 2
Treatment Unit X X X
Groups C&D
Ballast
Neutralization Unit X X X
Water
Treatment Others -
Equipment
TRO Sensor Unit
Control Gas Sensor Unit
and Flow Meter Unit X
Monitoring
Equipment Others :
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o N/A
o TRO Sensor Unit
What sampling type of monitoring o Gas Sensor Unit

equipment is used?

o Others : Total Chlorine Analyzer

Is the monitoring equipment an
2 explosion-proof type? Yes oNo
o E/R
o (Ballast or Cargo)Pump Room
3 Where is the monitoring equipment o Others : At the ballast water discharge
installed? point
If the monitoring equipment of sampling = o Mechanical Ventilation
type is installed in safety areas (e.g. o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door

cargo dangerous area, what kind of
safety measures is taken against the
risk of toxic or flammable gas?

o Others :

7-1. In the above case and where components are directly fitted in ballast pipe line,

please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oNo
o Flow Meter Unit oYes oNo
) i | oLevel Sensor Unit oYes oNo
What cqmppnents are directly fitted in o Temp. Sensor Unit 0Yes oNo
1 | ballast pipe line?
o Pressure Sensor Unit oYes oNo
o Other 1 :
oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
5 explosion-proof type, what kind of safety

measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer
. Please describe briefly)
Type of active substances ( : .
1 (e.g- Ozone, hydrogen peroxide, etc) Sodium Hypochlorite
o Toxic NO
o Flammable NO
- . o Asphyxiant NO
2 Characteristics of active substances 5 Others -
o Gas Detection
o Mechanical Vent
. o None
3 Whﬁém?ﬁﬁgﬁ gfr:\élt?fgégbzrtc:r?géscrfws o Others : There is a drip tray that directs
' any leaks to drain
o E/R
o Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others : Can be installed anywhere
o Mechanical Vent.
(Air change rate : 800m®H)
5 Is ventilation unit to be provided to the | o Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
. o Use the stainless steel
. What measures aret::ngdered to protect o Use all welding joints
supplying pipe of active substances ? o Others : PVC Lined Steel Pipe

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

No the unit is sized for the maximum ballast water flow rate

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

Redundant dosing pumps and blowers
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
Are dangerous gases generated as by-products
1 after ballast water treatment process? b Yes o No
What type of dangerous gases is generated?
2 (e.g; Hydrogen, chlorine, etc.) Hydrogen
o Toxic

o Flammable - Hydrogen
o Asphyxiant

i - ?
3 What are properties of the by- product? 5 Others :
What is the generation rate of dangerous gases
4 Per each type of BWTS ? (e.g. 1m¥%hr, etc) 03 m¥%h
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? | o Yes o No
Where are the residue gases ventilated to after
g 9as detection? Safety area on exposed weather

(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)

deck
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name Severn Trent De Nora
Person in Charge William Burroughs
Telephone No. +1 281 274 8472
Fax. No. +1 281 240 6762
E-mail bburroughs@severntrentdenora.com

2. Please describe briefly about the Ballast Water Treatment System (hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name : BalPure®

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :
UPTAKE: 40um pre-filtration + electrolysis (NaHOCI)
DISCHARGE: TRO neutralization

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting o

De-ballasting Neutralization only — Sodium Bisulfite

Ballasting and De-ballasting

Optional — to prevent reqrowth/can circulate & redoes
In the ballast tank

in the ballast tanks.
Others o

(describe in detail) DISCHARGE — TRO Neutralization only

3. Please list strengths of your BWTS.

1) Meets current interim California performance standards & current MEPC D-2
2) Meets USCG Phase 1 & Phase 2 proposed standards

3) Will meet California Final performance standards (CY 2020)
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4) Filtration provides improvement to sediment control (Regulation B-5). Also, provides
compliance with MEPC 150(55) Guidelines

5) Fully automated/integrated into ships’ ballast water control system. Instant on-
instantaneous production of sodium hypochlorite for disinfection of uptake ballast water.
Electronic compliance with Regulation B-2 & Appendix Il, Form of Ballast Water Record
Book.

6) Very low maintenance — approximately 4 hours per month.

7) Specialized/revolutionary DSA® electrode coating allows full-power at reversed current —
totally eliminating any/all electrolyzer cleaning requirements. Automatic self-cleaning system.
8) Slip-stream bypass feed to electrolytic generator. BalPure® is installed in engine
room/machinery room — to avoid added capital expense for hazardous area costs. Can be

single-skid mounted or modularized for retrofit in spaces available.

4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.

1) Filter can be provided as Atex/Hazardous location/Ex-Proof for hazardous cargo
applications when needed.

2) BalPure® system can be installed single skid or multiple/modularized for retrofit
applications

3) Requires salt water at > 10 psu. This can be taken from the harbor or carried in a small

ballast tank. Requirement is 1% of total ballast volume rate.

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity

Power Consumption (kW) | Required Space (L x B x H)m
(m®/h)

40 MAX
250 - 750 48x1.8x2.8
Discharge ~ 250 W

72 MAX (uptake only)
750 — 1150 48x1.8x28
Discharge ~ 250 W

104 MAX (uptake only)
1150 — 1550 48x1.8x2.8
Discharge ~ 250 W

189 MAX (uptake only)
1550 — 2500 6.2x2.0x3.2
Discharge ~ 500 W

231 MAX (uptake only)
2500 — 3500 6.6 x2.0x 3.2
Discharge ~ 500 W
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3500 - 4500

275 MAX (uptake only)
Discharge ~ 750 W

6.6x2.0x3.2

4500 - 5800

343 MAX (uptake only)
Discharge ~ 750 W

6.6x2.0x3.2

6000

360 MAX (uptake only)
Discharge ~ 1 kW

6.6x2.0x3.2

7000

420 MAX (uptake only)
Discharge ~ 1.25 kW

6.6x2.5x3.2

8000

480 MAX (uptake only)
Discharge ~ 1.50 kW

6.6x2.5x3.2

9000

540 MAX (uptake only)
Discharge ~ 1.75 kW

7.0x3.0x3.2

Others :

Each specified size g
optimized with DC power
source (transformer/SCR+

based rectifier) & specialized

electrolytic cells.
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous . . Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit o) o o) o) Reduced Capex when installed in E/R o
Ballast o . . .
Neutralization Uniff o o o) o) Reduced Capex when installed in E/R o
Water
Treatment| Others :
Equipment
TRO Sensor Unit o o o
Control Gas Sensor Unit| o o o o Hydrogen gas detector o
and | Flow Meter Unit | o ° ° o o
Monitoring
Equipment Others :
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following
questions.

No. Question Answer

o N/A

X TRO Sensor Unit

What sampling type of monitoring | X Gas Sensor Unit (hydrogen)
equipment is used? o Others :

Is the monitoring equipment an

2 : XYes oNo
explosion-proof type?
X E/R
. o . X (Ballast or Cargo)Pump Room
3 Where is the monitoring equipment 5 Others |

installed?

X Mechanical Ventilation

If the monitoring equipment of sampling | X Gas Detection & Alarm

type is installed in safety areas (e.g. | o Self-closing Gas-tight Door

4 E/R, Dedicated space) outside the | o Others:

cargo dangerous area, what kind of |Hydrogen byproduct is diluted to less than
safety measures is taken against the 1% H, in air & vented to safe location.
risk of toxic or flammable gas? H, detector is adjacent to equipment

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
X TRO Sensor Unit XYes oNo
o Gas Sensor Unit oYes oONo
Flow Meter Unit Yes o No
What components are directly fitted in O Level Sensor Unit DYes oNo
1 ballast pipe line? Flow meter is outside the] o Temp. Sensor Unit oYes oNo
ballast line; no penetration needed o Pressure Sensor Unit oYes o No
X Other 1: ORP bisulfite
XYes oNo
o Other 2 ;
oYes oNo
If the components are not of an
2 explosmn-proof type, w_hat kind of safety Electronics are intrinsically safe
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer

Sodium hypochlorite generated from
Type of active substances electrolysis of seawater.
(e.g. Ozone, hydrogen peroxide, etc)

o Toxic
o Flammable
o Asphyxiant

2 Characteristics of active substances o Others :

o Gas Detection
o Mechanical Vent
What means are provided to protect crews| o None

3 from the leak of active substances ? o Others :
X E/R
o Pump Room
. . . : Dedicated space
Where is the generating unit of active o i :
4 substances installed on board ship ? X Ot_hers : Can be installed anyw_here on
ship to accommodate space available
X Mechanical Vent. Hydrogen produced
(byproduct) is known/Faraday’s laws &
dilution blowers to remove all hydrogen
5 Is ventilation unit to be provided to the safely from the degas separation vessel.
location where the BWTS is installed ? | o Natural Vent.
o None
o Others :
o Use double pipes
o Use the stainless steel
What measures are considered to protect | o Use all welding joints
6 the X Others : skid equipment has PVC/CPVC

supplying pipe of active substances ? piping assemblies. Slip stream is small
(75mm dia typical) PVC/CPVC pipe.

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ? BalPure® is sized to match the ships’ ballast water
capacity/flow rate, etc. Design will prevent shortage of generation capacity. System is
designed to treat during ballasting for most efficient operation but active substance can be
added to each ballast tank as a post fill operation. Therefore this is not an issue.

(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)
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10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

Dual TRO sensors, dual dilution blowers, dual dechlorination (neutralization) pumps, dual
booster pumps, dual flow meters. Reliability study’s over 30 years of similar manufacturing
used to formulate accurate failure analysis of components.

11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast discharge line
12. Regarding the bi-products that are generated from the ballast water treatment process,

please fill in all relevant rows.
No. Question Answer

Are dangerous gases generated as by-products X Yes

after ballast water treatment process? o No

Hydrogen gas (byproduct) is
generated during the electrolytic
generation of sodium
hypochlorite in seawater. Gas ig
separated at the BalPure®
equipment/skid & diluted to less
than 25% of LEL (approx 1%
hydrogen in air) & vented safely.
Once diluted, the hydrogen/air
mixture can never be ignited/it is
not flammable.

What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.)

o Toxic

X Flammable

o Asphyxiant

X Others : Hydrogen is flammable
in air at concentrations above
4%.

3 |What are properties of the by- product?

Faraday’s laws govern production of
sodium hypochlorite & hydrogen

byproduct).
What is the generation rate of dangerous gasesFor 1000m3/h treatment, production
4 |Per each type of BWTS ? (e.g. 1mfhr, etc) of hydrogen gas is 5.22 Nm3/h,
Blowers dilute hydrogen to less than
Please use a separate sheet if needed. 1% hydrogen in air (LEL of H, in air
s 4%).
5 |Is the gas detection unit an explosion-proof type? | X Yes o No
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Where are the residue gases ventilated to after
gas detection?

(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)

Gasses are wholly contained in the
process. 2-phase (liquid/gas) is
separated in degas vessel &
hydrogen is directed to a vent duct,
Dilution air is added & the entire
hydrogen/air mixture is directed via a
vent duct outside the engine room.

Detection unit is installed adjacent to
the hydrogen vent duct to detect any
unintentional  duct failure/piping
breaks at the BalPure® unit.
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the guestionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name | RWO GmbH, Marine Water Technology

Person in Charge | Mr Steffen Schloricke

Telephone No. 0049-421-53705225

Fax. No. 0049-421-53705442

E-mail steffen.schloericke @veoliawater.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name : CleanBallast®

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

Filtration plus advanced electrolysis Ectosys®

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting

De-ballasting

Ballasting and De-ballasting X

In the ballast tank

Others

(describe in detail)

3. Please list strengths of your BWTS.
1) High reduction of sediment loads
2) Low pressure loss
3) Low power consumption
4) No increase in corrosion or material damage
5)
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4. Please describe what needs to be specially considered when your BWTS is installed on

board ships.
1)
2)
3)

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity ) )
3 Power Consumption (kW) | Required Space (L x B x Hm
(m*/h)
100
200
300
400
Installed total power: 170 kW |3 Disc filters, each: g=980;
Power consumption: 10 - 55 |depth=1080; height=1300
kW/h EctoSys, each: g700;
height=1100
Electrical cabinet: width=1200;
500 height=2000; depth=700
Rectifier: width=600;
height=2000; depth=750
Flushing pump: @600;
height=2200
All in mm indication
600
700
800
900
1000
1500
2000
2500
3000
3500
4000
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4500

5000

6000

7000

Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous ) ] Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit X In non hazardous area
Ballast Neutralization Unif X In non hazardous area
Water
Treatment| Others :
Equipment X In non hazardous area
TRO Sensor Unit| X In non hazardous area
Control Gas Sensor Unit | X In non hazardous area
and Flow Meter Unit | X In non hazardous area
Monitoring
Equipment Others :
X In non hazardous area
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following
guestions.

No. Question Answer
o N/A
X TRO Sensor Unit
1 What sampling type of monitoring | X Gas Sensor Unit
equipment is used? X Others :algae monitor, salinity meter
5 Is th_e monitoring equipment an 5 Yes X No
explosion-proof type?
X E/R
. o . o (Ballast or Cargo)Pump Room
3 Where is the monitoring equipment X Others * at BWTS
installed?
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | X Others: no safety measures are taken
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
X TRO Sensor Unit oYes XNo
X Gas Sensor Unit oYes XNo
X Flow Meter Unit oYes XNo
Wh directly fitted i o Level Sensor Unit oYes XNo
at components are directly fitted i -
1 | ballast pipe line? o Temp. Sensor Unit oYes XNo
X Pressure Sensor Unit oYes XNo
X Other 1 : salinity meter
oYes XNo
X Other 2 : algae monitor
oYes X No
If the components are not of an
> explosion-proof type, what kind of safety = BWTS: current design is not suitable for
measures is taken against the expected hazardous area
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer
Hydroxyl Radicals, OH*
Hypochloric acid, HOCL

1 Type of active substances Hypochlorite, OCL

(e.g. Ozone, hydrogen peroxide, etc)

o Toxic
o Flammable

2 Characteristics of active substances 0 Asphyxiant

X Others : electrochemical oxidation

\What means are provided to protect crews

o Gas Detection
o Mechanical Vent
o None

3 from the leak of active substances ? X Others : N/A

X E/R

o Pump Room
4 Where is the generating unit of active | o Dedicated space

substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | X Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
What measures are considered to protect 0 Bse the stalnles_s .steel

6 the o Use all welding joints

supplying pipe of active substances ?

X Others : N/A

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Alarm

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

No redundancy in case of standard equipment
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

There are any recommendation by manufacture. Installation of sampling equipment has to be
installed acc. to G2.

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.
No. Question Answer

Are dangerous gases generated as by-products

after ballast water treatment process? X Yes o No

What type of dangerous gases is generated? HOBr, OBr, CHBr:CL

(e.g; Hydrogen, chlorine, etc.)

o Toxic
o Flammable
o Asphyxiant

i . ?
3 | What are properties of the by- product? X Others : oxidation

What is the generation rate of dangerous gases|Less than 2% H: of the lowel
4 |PEr each type of BWTS ? (e.g. 1m’/hr, etc) explosion limit (LEL)

Please use a separate sheet if needed.

5 |lIs the gas detection unit an explosion-proof type? | o Yes X No

Where are the residue gases ventilated to afte
gas detection?

(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)

To open deck
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name MAHLE Industriefiltration GmbH
Person in Charge |Ralph Michael

Telephone No. +49 (0)40 - 53 00 40-24110

Fax. No. +49 (0)40 - 53 00 40-24193

E-mail ralph.michael@mahle.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name :
Ocean Protection System (OPS)

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

Filtration + UV (low-pressure lamps)

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting

De-ballasting

Ballasting and De-ballasting o

In the ballast tank
Others

(describe in detail)

3. Please list strengths of your BWTS.
1) no chemicals, energy efficient UV disinfection
2) minimum operating cost, low power consumption
4
5

)

3) low pressure drop, can use already installed BW-pumps
) system can be supplied as modular, skid mounted or installed in a container
)

no holding time in tanks necessary, no reaction nor chemical tanks
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4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.
1) nothing
2)
3)

5. Please fill in all applicable columns of the following table about the power consumption and
the required space.

Treatment Capacity . Required Space (L x B x H)m
3 Power Consumption (kW)
(m°/h) Variable construction (m®)

100
200 ~19 ~12
300 ~25 ~18
400
500 ~ 37 ~ 26
600 ~49 ~ 32
700 ~ 54 ~ 35
800 ~ 60 ~ 40
900
1000 ~77 ~49
1500 ~120 ~ 65
2000 ~ 159 ~ 93
2500
3000
3500
4000
4500
5000
6000
7000

Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces

On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous . . Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)

Ballast
Water

Treatment| Others :

Equipment

Treatment Unit

Neutralization Unif

Control
and

Monitoring

Equipment

TRO Sensor Unit

Gas Sensor Unit

Flow Meter Unit

Others :
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o N/A
o TRO Sensor Unit
1 What sampling type of monitoring | o Gas Sensor Unit
equipment is used? o Others :
Is the monitoring equipment an
2 . oYes oNo
explosion-proof type?
o E/R
Where is the monitoring equipment D(Ballast.or Cargo)Pump Room
3 | o Others :
installed?
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oONo
o Flow Meter Unit oYes oNo
What ) directly fitted | o Level Sensor Unit oYes oNo
at components are directly fitted in ;
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
o Pressure Sensor Unit oYes oONo
o Other 1 :
oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
> explosion-proof type, what kind of safety
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant

rows and columns.

No. Question Answer
Type of active substances (Please describe briefly)
1 (e.g. Ozone, hydrogen peroxide, etc)
o Toxic
o Flammable
. . o Asphyxiant
2 Characteristics of active substances 5 Others |
o Gas Detection
o Mechanical Vent
3 What means are provided to protect crews| o None
from the leak of active substances ? o Others :
o E/R
o Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
What measures are considered to protect o Use the stalnles.s _steel
6 the o 85;\3 all Yveldlng joints
supplying pipe of active substances ? 0 Others :

9. Are any measures put in place for the case where the volume of ballast water exceeds the

maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Not intended but possible.

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

Not intended but possible.

Machinery Team of KR




11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast Water Discharge Line
12. Regarding the bi-products that are generated from the ballast water treatment process,

please fill in all relevant rows.
No. Question Answer

1 Are dangerous gases generated as by-products

after ballast water treatment process? nYes o No

> What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.)

o Toxic
o Flammable
o Asphyxiant

i - ?
3 |What are properties of the by- product? o Others :

What is the generation rate of dangerous gases
per each type of BWTS ? (e.g. 1m*/hr, etc)

Please use a separate sheet if needed.

5 |Is the gas detection unit an explosion-proof type? | o Yes o No

Where are the residue gases ventilated to after
6 |9as detection?

(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)

Questions 6 and 7: The OPS can be safely installed on-board ships with hazardous areas such
as tankers. However there are limitations as to the location of the individual system components.
By modifying system components, it can be made into an explosion proof system, such as
required for use on oil and gas carriers and chemical tankers.

Questions 8 and 12: The OPS uses no chemicals and produces no by-products. The treatment
is a physical system only. It emits light with a primary wavelength of 253.7 nm, which reaches
organisms in the water and affects their DNA directly.
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions

about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name | Siemens Water Technologies

Person in Charge |Louis Lombardo

Telephone No. +1 908 851 6930

Fax. No. + 1908 851 6906

E-mail louis.lombardo@siemens.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name :

SiICURE™ Ballast Water Management System

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

Filtration and electrochlorination with proprietary control logic.

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting o

De-ballasting

Ballasting and De-ballasting

In the ballast tank
Others

(describe in detail)

3. Please list strengths of your BWTS.

1) The production of active substance in a side stream generates several advantages as:
Low pressure drop, flexible footprint, easy to install

2) Treatment only on uptake of ballast water results in low operating expenses

3) No need of handling or storage of chemicals due to in-situ production of active substance,
no need for de-chlorination chemicals and self cleaning design (no cleaning chemicals)

4) Based on more than 35 years proven Chloropac technology guarantees for safety and
reliability
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5) Dual Action option: The SICURE System can be customized to be used for BWT while
ballasting and for Biofouling control of sea water pipelines for cooling water circuits during
voyage

4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.

No special requirements

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity
(mh) Power Consumption (kW) | Required Space (L x B x H)m

100 15 Flexible footprint ca. 9.5 m?

200 21 Flexible footprint ca. 9.5 m?

300 28 Flexible footprint ca. 9.5 m?

400 33.7 Flexible footprint ca. 9.5 m?

500 41 Flexible footprint ca. 10.1 m?
600 46 Flexible footprint ca. 10.1 m?
700 53 Flexible footprint ca. 10.1 m?
800 60 Flexible footprint ca. 10.1 m?
900 69 Flexible footprint ca. 10.1 m?
1000 73 Flexible footprint ca. 12.7 m?
1500 107 Flexible footprint ca. 15.2 m?
2000 145 Flexible footprint ca. 15.8 m?
2500 190 Flexible footprint ca. 15.8 m?
3000 216 Flexible footprint ca. 23.0 m?
3500 265 Flexible footprint ca. 23.0 m?
4000 292 Flexible footprint ca. 30.7 m?
4500 339 Flexible footprint ca. 30.7 m?
5000 368 Flexible footprint ca. 30.7 m?
6000 440 Flexible footprint ca. 42.8 m?
7000 513 Flexible footprint ca. 44.8 m?

Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where
equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

each part and

Installed Spaces

On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous . . Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit o
Ballast Neutralization Unit Not applicable with SICURE
Water
Treatment| Others :
Equipment| Filter Unit o
TRO Sensor Unit| n.a. n.a. n.a. n.a. n.a. n.a.
Control Gas Sensor Unit | n.a. n.a. n.a. n.a. n.a. n.a.
and Flow Meter Unit | n.a. n.a. n.a. n.a. n.a. n.a.
Monitoring
Equipment Others :
ORP sensor As by-pass of the ballast water main
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o N/A
o TRO Sensor Unit
1 What sampling type of monitoring | o Gas Sensor Unit
equipment is used? x Others : ORP sensor
Is the monitoring equipment an
2 . oYes xNo
explosion-proof type?
. o . X E/R
3 Where is the monitoring equipment 5 (Ballast or Cargo)Pump Room
installed? )
Others :
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | x Others :
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
x N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oONo
o Flow Meter Unit oYes oNo
What ) directly fitted | o Level Sensor Unit oYes oNo
at components are directly fitted in ;
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
o Pressure Sensor Unit oYes oONo
o Other 1 :
oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
> explosmn-proof type, what kind of safety| Not applicable
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer
1 Type of active substances hypochlorite
(e.g. Ozone, hydrogen peroxide, etc)
x Toxic
o Flammable
- : o Asphyxiant
2 Characteristics of active substances 5 Others |
o Gas Detection
o Mechanical Vent
3 What means are provided to protect crews| o None
from the leak of active substances ? x Others :
x E/R
o Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.
location where the BWTS is installed ? | o None
x Others : No special requirement
o Use double pipes
What measures are considered to protect - Bse tr|1|e St?énles.s _stteel
6 the o Use all welding joints
. . . x Others :
supplying pipe of active substances ?

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Not necessary with SICURE design

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

Redundancy can be provided if requested
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

In the ballast water discharge line

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No.

Question

Answer

Are dangerous gases generated as by-products
after ballast water treatment process?

oYes x No

What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.)

Hydrogen is produced as a by-
product when generating
hypochlorite. Hydrogen is
removed before the ballast water,
treatment  process  (Beforg
introducing the hypochlorite inta
the ballast water main)

What are properties of the by- product?

o Toxic

x Flammable
o Asphyxiant
o Others :

What is the generation rate of dangerous gases
per each type of BWTS ? (e.g. 1m*/hr, etc)

Please use a separate sheet if needed.

0.3 Nm® Hydrogen gas is produced
per every 100 m® treated ballast
water

Is the gas detection unit an explosion-proof type?

oYes o No

Where are the residue gases ventilated to after

gas detection?
(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)

Hydrogen is degassed and diluted
constantly during the process. No
accumulation can occur. Gas
detection not necessary.
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name |OptiMarin AS

Person in Charge |Pal Sanner

Telephone No. +47 5111 45 33

Fax. No. +47 5112 3103

E-mail info@optimarin.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name : OptiMarin Ballast Water Treatment System.
The patented OptiMarin Ballast System is based on solid separation (filter) as pre-t
reatment and high doses of UV irradiation for inactivation of marine organisms, viru
ses and bacteria, without affecting the normal operation of the ship. Ballast water is
treated both during ballasting and de-ballasting to ensure a dual effect.
The OptiMarin Ballast System can be fitted in new ships and retrofitted in older
ships. The MicroKill Medium Pressure UV can handle almost any flow when
multiple chambers are built into a manifold system. The components in the
OptiMarin system are flexible; the filter can be installed either horizontally or
vertically. The installation is normally in the pump room or engine room and in
close proximity to the ballast pumps. Being flexible in design, the various
components do not need to be side by side but can be installed wherever they will

fit.

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

One Filter plus UV lamps/chambers based on flow rate.

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row
Ballasting Filtering and UV
De-ballasting UV only
Ballasting and De-ballasting \ (filter & UV for ballast / UV for deballast)
In the ballast tank None
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Others

(describe in detail)

None

3. Please list strengths of your BWTS.
1) Environmentally friendly — chemical free (no chemicals stored or made)
2) Simple and flexible design — modular, pieces can be placed where they fit
3) Few movable parts — 1 filter with 1 movable part, lamps are cleaned by flow — no
moving parts
4) Highly effective (99.999% removal of zoo plankton, 99.99% of phytoplankton)
5) Exceeds IMO Reg D-2. Type approval certificate issued by DnV
6) Low need for maintenance
7) No extra noise
8) Low weight / small foot print

9) Relatively low cost.

The OptiMarin Ballast System has been tested successfully according to the
INTERNATIONAL CONVENTION FOR THE CONTROL AND MANAGEMENT
OF SHIPS’ BALLAST WATER AND SEDIMENTS, 2004, D2 standard by NIVA
(Norwegian Institute for Water Research). Verified by DNV:

Based on these results we have also received confirmation from the California State
Land Commission that we meet their standard for best available technologies to be
implemented starting 2010. We meet current New York state regulations and the
proposed US Coast Guard Regulations.

4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.
1) UV chambers must be installed horizontally
2) Service area for filter and UV chambers
3) Max distance between UV power cabinets and UV chambers should not exceed 25

meters. ( Pls contact Optimarin if longer distance is needed)

5. Please fill in all applicable columns of the following table about the power consumption and
the required space.

Please note that the system requires 1 x UV lamp/chamber for every 167m3/hr. Each uses
approximately 38kw of power. We added numbers in parenthesis in the first column which

represents the maximum flow an OptiMarin system can handle for the requested flow.

Treatment Capacity
(m®/h)
100 (167) 38 See attached table

Power Consumption (kW) | Required Space (L x B x H)m

Machinery Team of KR




200 (334) 76 See attached table
300 (334) 76 See attached table
400 (500) 114 See attached table
500 (501) 114 See attached table
600 (668) 152 See attached table
700 (835) 190 See attached table
800 (835) 190 See attached table
900 (1,002) 228 See attached table
1000 (1,002) 228 See attached table
1500 (1,503) 342 See attached table
2000 (2,004) 456 See attached table
2500 (2,505) 570 See attached table
3000 (3,006) 684 See attached table
3500 Etc.
4000
4500
5000
6000
7000
Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

We are currently not EX certified, but we are in the process of completing a feasibility study, and hope to have this completed by summer of 2010.

In the meantime, the filter is EX rated, so can be placed anywhere.

hazardou

S areas.

The UV chambers and control/power system must be located in non-

(e.g. ECU, UV chamber)

Installed Spaces

E/R

(Cargo/Ballast)

Pump Room

On-deck
(Hazardous
Area)

On-deck
(Non-Hazardous
Area)

Other Space

[If applicable, fill out the belows]

Explosion

Proof Type

Ballast
Water

Treatment

Equipment

Treatment Unit

Neutralization Unif

Others :

Control
and
Monitoring

Equipment

TRO Sensor Unit

Gas Sensor Unit

Flow Meter Unit
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Others :
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
See above. We do not have any ex certified equipment at the moment.
No. Question Answer
o N/A
. o o TRO Sensor Unit
1 ZVZ?thiﬂglhnfed'gype of monitoring 0 Gas Sensor Unit
quip ’ o Others :
Is the monitoring equipment an
2 ) oYes oNo
explosion-proof type?
o E/R
Where is the monitoring equipment | o (Ballast or Cargo)Pump Room
3 |
installed? o Others
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,

please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oONo
o Flow Meter Unit xYes o No
What ) directly fitted | o Level Sensor Unit oYes oNo
at components are directly fitted in .
1 | ballast pipe line? o Temp. Sensor Unit xYes o No
o Pressure Sensor Unit xYes o No
o Other 1 :
UV intensity measurement |xoYes o No
o Other 2 :
oYes oNo
If the components are not of an
> explosion-proof type, what kind of safety Not Applicable

measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns. We do not use any active substances, yet we exceed the IMO Ballast
Water Standards from Reg D-2.

No. Question Answer

Type of active substances None

(e.g. Ozone, hydrogen peroxide, etc)

None
2 Characteristics of active substances

What means are provided to protect crews No substances, so no leakage

from the leak of active substances ?

Where is the generating unit of active No active substances

substances installed on board ship ?

No gases or chemicals, so no venting

Is ventilation unit to be provided to the
needed

location where the BWTS is installed ?

What measures are considered to protect | No active substances.
6 the
supplying pipe of active substances ?

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Installed on all systems is a flow & pressure control valve (FPV). Should the limit be reached

this valve will restrict flow so as not to exceed the limit of the ballast water treatment system.

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?
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In case of break-down/failure of the system, the OBS will shut-down and the bypass will open.
This will ensure continued safe operation of the vessel.

11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

The sampling points are located within the Ballastwater lines before and after treatment.

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products No
after ballast water treatment process?
What type of dangerous gases is generated?
2 . . None
(e.g; Hydrogen, chlorine, etc.)
3 |What are properties of the by- product? None
What is the generation rate of d%ngerous gases
4 | Per each type of BWTS ? (e.g. 1m™/hr, etc) No gases, so not applicable
Please use a separate sheet if needed.
5 |ls the gas detection unit an explosion-proof type? | No need for such a unit
Where are the residue gases ventilated to after
ion?
6 935 d_etectlor!. . . .. | No gases, so not applicable
(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions

about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name Nutech O3, Inc.

Person in Charge |Joel C. Mandelman

Telephone No. 703-288-4694

Fax. No. 301-277-7496

E-mail joelm@nutech-03.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.
1) Product Name :

Nutech O3 Ballast Water Treatment System

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :
Ozone Injection

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting

X

De-ballasting

Ballasting and De-ballasting

In the ballast tank
Others

(describe in detail)

3. Please list strengths of your BWTS.

1) Meets proposed and more stringent United States Treatment Standard and IMO
Standard

2) Cost of system recovered in as little as 1 year
3) Toxicity of discharged water is within acceptable levels

4) No corrosion to ship or human exposure to ozone
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5) No toxic consumables are stored on ship

board ships.

1) Ballast loading rate/frequency of ballasting

Please describe what needs to be specially considered when your BWTS is installed on

2) Space Available in engine room for installation/can be modular installation

3) Layout of ballast tanks

optimal location of system will be determined after engineering survey

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity

(m®/h) Power Consumption (kW) | Required Space (L x B x H)m
100
200 36.2 4.2 m2
300 36.5 4.2 m2
400
500
600 60.4 6.6 m2
700
800 68.4 9.1 m2
900
1000 86.9 9.1 m2
1500 123.2 10.6 m2
2000 148.4 14.5 m2
2500
3000 2435 17.0 m2
3500
4000 317.6 20.3m2
4500
5000 385.8 23.9m2
6000 438.3 25.3 m2
7000

Others :
8000 613.8 36.8 m2
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous . . Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit X yes
Ballast Neutralization Unit  x yes
Water
Treatment| Ozone injector &
Equipment| Pumps X yes
TRO Sensor Unit| x X yes
Control Gas Sensor Unit | x X yes
and Flow Meter Unit | x X yes
Monitoring
Equipment Others :
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o N/A
x TRO Sensor Unit
1 What sampling type of monitoring | o Gas Sensor Unit
equipment is used? o Others :
Is the monitoring equipment an
2 . xYes o No
explosion-proof type?
x E/R
Where is the monitoring equipment X(Ballast.or Cargo)Pump Room
3 | o Others :
installed?
If the monitoring equipment of sampling | x Mechanical Ventilation
type is installed in safety areas (e.g. | x Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
x TRO Sensor Unit xYes o No
o Gas Sensor Unit oYes oONo
o Flow Meter Unit oYes oNo
What t directly fitted | o Level Sensor Unit oYes oNo
at components are directly fitted in ,
1 | ballast pipe line? o Temp. Sensor Unit oYes oNo
o Pressure Sensor Unit oYes oONo
o Other 1:
oYes oNo
o Other 2 ;
oYes oNo
If the components are not of an
> explosmn-proof type, what kind of safety| All will be explosion proof
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer

(Please describe briefly)

1 Type of active substances ozone

(e.g. Ozone, hydrogen peroxide, etc)

x Toxic
o Flammable
o Asphyxiant

2 Characteristics of active substances x Others : oxidant

x Gas Detection

X Mechanical Vent
3 What means are provided to protect crews| o None

from the leak of active substances ? o Others :

x E/R

o Pump Room

4 Where is the generating unit of active | x Dedicated space
substances installed on board ship ? x Others : on deck in container
all 3 options available

X Mechanical Vent.

(Air change rate : /H)
x Natural Vent.
5 Is ventilation unit to be provided to the | o None
location where the BWTS is installed ? | Vent and blower will be sized to
accommodate whatever air change rate
is required

o Use double pipes

x Use the stainless steel
x Use all welding joints
o Others :

What measures are considered to protect
6 the
supplying pipe of active substances ?

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Flow rate sensors will trigger alarms and automatic shut down of system

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?

Essential spare parts will be supplied with system, (ozone electrodes,sensing, units, flow meters,
etc)

Machinery Team of KR




11. Where are the spaces that you recommend to install sampling equipment according to BWM

Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Ballast water discharge line

12. Regarding the bi-products that are generated from the ballast water treatment process,

please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products O Yes x No
after ballast water treatment process?
What type of dangerous gases is generated?
2 i . N/A
(e.g; Hydrogen, chlorine, etc.)
o Toxic
o Flammable
3 |What are properties of the by- product? o Asphyxiant
o Others :
What is the generation rate of dangerous gases
4 |pereach type of BNTS ? (e.g. 1m/hr, etc) N/A
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? | x Yes o No
Where are the residue gases ventilated to after
6 |9as detection? N/A
(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 31 March 2010 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax : +82 42-862-6016

Email : krmac@krs.co.kr
(Contact : Jee Jae-hoon, +82-42-869-9474)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions
about how to complete it, please contact Jee Jae-hoon, KR Machinery Team by phone: +82-42-
869-9474 or email: krmac@krs.co.kr

1. Please describe about your company

Company name Alfa Laval

Person in Charge |Per Warg, Business Manager

Telephone No. +46 8 530 654 33

Fax. No.

E-mail per.warg@alfalaval.com

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as
'BWTS') manufactured by your company.

1) Product Name : PureBallast

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) : Advanced

Oxidation Technology

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting

De-ballasting

Ballasting and De-ballasting 0

In the ballast tank
Others

(describe in detail)

3. Please list strengths of your BWTS.
1) Free of chemicals
2) Modular design and small footprint, which means easy installation
3) Ballast & deballast as you do today
4)

Experienced marine supplier with global sales and service network
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4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.

1) Space

2) Availability of power

3) Ballast pump pressure head

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity
(m*h)

100
200
300
400
500 120 7
600
700
800
900
1000 240 12
1500 360 15
2000 480 20
2500 600 25
3000
3500
4000
4500
5000
6000
7000

Power Consumption (kW) | Required Space (L x B x H)m

Others :
250

60 4

Machinery Team of KR



6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces
On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous . . Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit 0 0 0 0
Neutralization Unit na na Na na
Ballast
Others :
Water
Filter
Treatment
. Cleaning-in-place
Equipment 0 0 0 0
unit
Control TRO Sensor Unit
and
Monitoring Gas Sensor Unit
Equipment  Fiow Meter Unit 0 0 0 0
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Others :
Control&

power distribution
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7. In case where the BWTS is installed on board Oil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
X N/A
o TRO Sensor Unit
1 What sampling type of monitoring | o Gas Sensor Unit
equipment is used? o Others :
Is the monitoring equipment an
2 . oYes oNo
explosion-proof type?
o E/R
Where is the monitoring equipment D(Ballast.or Cargo)Pump Room
3 | o Others :
installed?
If the monitoring equipment of sampling | o Mechanical Ventilation
type is installed in safety areas (e.g. | o Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o Self-closing Gas-tight Door
cargo dangerous area, what kind of | o Others:
safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,
please answer the following questions.

. Explosion
No. Question Answer Proof Type
o N/A
o TRO Sensor Unit oYes oNo
o Gas Sensor Unit oYes oONo
X Flow Meter Unit XYes oNo
What ) directly fitted | X Level Sensor Unit XYes oNo
at components are directly fitted in ;
1 | ballast pipe line? X Temp. Sensor Unit XYes oNo
X Pressure Sensor Unit XYes oNo
o Other 1 :
oYes oNo
o Other 2 :
oYes oNo
If the components are not of an
> explosion-proof type, what kind of safety
measures is taken against the expected
hazard?
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant

rows and columns.

No. Question Answer
Type of active substances (Please describe briefly)
1 (e.g. Ozone, hydrogen peroxide, etc)
o Toxic
o Flammable
. . o Asphyxiant
2 Characteristics of active substances 5 Others |
o Gas Detection
o Mechanical Vent
3 What means are provided to protect crews| o None
from the leak of active substances ? o Others :
o E/R
o Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
What measures are considered to protect o Use the stalnles.s _steel
6 the o 85;\3 all Yveldlng joints
supplying pipe of active substances ? 0 Others :

9. Are any measures put in place for the case where the volume of ballast water exceeds the

maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Alarm

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure ?
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.) PureBallast is equipped with sampling equipment.

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products O Yes X No
after ballast water treatment process?
> What type of dangerous gases is generated?
(e.g; Hydrogen, chlorine, etc.)
o Toxic
o Flammable
. : o o Asphyxiant
3 |What are properties of the by- product? 5 Others -
What is the generation rate of dangerous gases
4 |pereach type of BNTS ? (e.g. 1m>/hr, etc)
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? | o Yes o No
Where are the residue gases ventilated to after
6 |9as detection?
(e.g. installation location of the gas detection unit,
or safety area on the exposed weather deck)
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Questionnaire about

Ballast Water Treatment System

Korean Register of Shipping, with the objective of GLOBAL TOP+, will always do our best

to provide the costumers with quicker and better quality services.

As the implementation of the Ballast Water Management Convention is imminent,
consideration is being given to the ship's design changes in relation to the installation of
Ballast Water Treatment System (hereinafter referred to as 'BWTS'), which is now put in

place on board some new ships.

The Machinery Team of this Society is planning to publish a Guidance for Installation of the
BWTS.

The KR's BWTS Guidance is intended to assist shipyards and ship owners in selecting
appropriate BWTS by describing the physical and mechanical properties of the BWTS,
technical aspects to be considered at the time of installation, and specific considerations

per each ship type.

In order for us to be able to complete the BWTS Guidance, we would highly appreciate it if
you could fill the questionnaire in as much as possible, and submit to us the completed

questionnaire by 30 April 2011 at the latest.

Your responses to the questionnaire are required for guidance purposes only and will not

be disclosed partly or wholly if specifically requested by the respondents.

Oh Joo-won / General Manager of Machinery Team

Korean Register of Shipping

Please return completed questionnaire to ;
Fax: +82 42-862-6016

E-mail : krmac@krs.co.kr
(Contact : Jang Jae-shik, +82-42-869-9456)
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Thank you for participating in the BWTS Guidance questionnaire. If you have any questions

about how to complete it, please contact Jang Jae-shik, KR Machinery Team by phone: +82-42-
869-9456 or E-mail: krmac@krs.co.kr

1. Please describe about your company

Company name

SunRui Marine Environment Engineering Company

Person in Charge

Mr Yu Jiangshui

Telephone No.

+86 (0)532-68725831

Fax. No.

+86 (0)532-68725001

E-mail

yujs@sunrui.net

2. Please describe briefly about the Ballast Water Treatment System(hereinafter referred to as

'BWTS') manufactured by your company.

1) Product Name :
BalClor™

2) Treatment Type (e.g. electrolysis, UV, ozone, ozone+electrolysis, etc.) :

Filtration + Electrolysis +Neutralization

3) In which process does the ballast water treatment occur ?

Treatment process Put a mark(o) in the relevant row

Ballasting

(@)

De-ballasting

@)

Ballasting and De-ballasting

In the ballast tank

Others

(describe in detail)

3. Please list strengths of your BWTS.

1) side-stream

2) low power consumption

3) low maintenance cost

4) flexible modular design

S) function unaffected by water condition
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4. Please describe what needs to be specially considered when your BWTS is installed on
board ships.

None

5. Please fill in all applicable columns of the following table about the power consumption and

the required space.

Treatment Capacity . .

(mlh) Power Consumption (kW) | Required Space (L x B x H)m
100 15 2500%1800x2200
200 15 2500%1800x2200
300 15 2500%1800x2200
400 25 2600%1800x2300
500 25 2600%1800x2300
600 50 2900%2300x2200
700 50 2900%2300x2200
800 50 2900%2300x2200
900 50 2900%2300x2200
1000 50 2900%2300x2200
1500 75 3000%2600x2100
2000 100 3300%2500x2200
2500 125 3500%2900x2400
3000 150 3500%2900x2400
3500 175 3900%2800x2500
4000 200 3800%2400x2600
4500 250 4000%2800x2600
5000 250 4000%2800x2600
6000
7000

Others :
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6. In case of ships carrying dangerous cargoes (such as Oil / Chemical Tanker, Gas Carrier), please indicate the spaces where each part and

equipment of your BWTS are installed.[Put (o) or description in all relevant rows and columns]

Installed Spaces

On-deck On-deck Explosion
(e.g. ECU, UV chamber) (Cargo/Ballast) Other Space
E/R (Hazardous | (Non-Hazardous ) ] Proof Type
Pump Room [If applicable, fill out the belows]
Area) Area)
Treatment Unit v
Ballast Neutralization Unit v/
Water
Treatment| Others :
Equipment v
TRO Sensor Unit v
Control Gas Sensor Unit 4
and Flow Meter Unit v
Monitoring
Equipment Others :
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7. In case where the BWTS is installed on board Qil/Chemical Tankers and if it is equipped with
monitoring devices which take samples from ballast pipe lines, please answer the following

questions.
No. Question Answer
o NA
B TRO Sensor Unit
1 What sampling type of monitoring | B Gas Sensor Unit
equipment is used? o Others:
2 Is thfa monitoring equipment an B Yes oNo
explosion-proof type?
B ER
Where is the monitoring equipment " (Ballast'or Cargo)Pump Room
3 | o Others:
installed?
If the monitoring equipment of sampling | @ Mechanical Ventilation
type is installed in safety areas (e.g. | @ Gas Detection & Alarm
4 E/R, Dedicated space) outside the | o  Self-closing Gas-tight Door
cargo dangerous area, what kind of | o  Others:

safety measures is taken against the
risk of toxic or flammable gas?

7-1. In the above case and where components are directly fitted in ballast pipe line,

please answer the following questions.

. Explosion
No. Question Answer Proof Type
o NA
B TRO Sensor Unit u Yes
o No
o  Gas Sensor Unit oYes oNo
B Flow Meter Unit u Yes
o No
What components are directly fitted inf o Level Sensor Unit oYes oNo
1 | ballast pipe line? o  Temp. Sensor Unit oYes oNo
o  Pressure Sensor Unit |oYes oNo
o Other1:
oYes oNo
o Other2:
oYes oNo
If the components are not of an
> explosion-proof type, what kind of safety /

hazard?

measures is taken against the expected
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8. If your BWTS uses active substances (e.g. Ozone, hydrogen peroxide), please fill in relevant
rows and columns.

No. Question Answer
Type of active substances (Please describe briefly)
1 (e.g. Ozone, hydrogen peroxide, etc)
o Toxic
o Flammable
2 Characteristics of active substances - Asphyx!ant
o Others :
o Gas Detection
o Mechanical Vent
3 What means are provided to protect crews| o None
from the leak of active substances ? o Others :
o E/R
o Pump Room
4 Where is the generating unit of active | o Dedicated space
substances installed on board ship ? o Others :
o Mechanical Vent.
(Air change rate : /H)
5 Is ventilation unit to be provided to the | o Natural Vent.
location where the BWTS is installed ? | o None
o Others :
o Use double pipes
What measures are considered to protect o Use the stamless .steel
6 the o gsl—? all Yveldmg joints
supplying pipe of active substances ? 0 Others :

9. Are any measures put in place for the case where the volume of ballast water exceeds the
maximum rated capacity of the BWTS ?
(e.g; Alarm, Automatic shut-down, Auto slow down, etc.)

Alarm

10. Does your BWTS have any redundancy for essential equipment and parts (e.g. TRO
sensing units, flow meter unit, etc) to keep the system running in case of failure?

No
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11. Where are the spaces that you recommend to install sampling equipment according to BWM
Convention/Guideline G2 ?
(e.g; Ballast Water Discharge Line, etc.)

Near de-ballasting pipe outlet

12. Regarding the bi-products that are generated from the ballast water treatment process,
please fill in all relevant rows.

No. Question Answer
1 Are dangerous gases generated as by-products B Yes 5 No
after ballast water treatment process?
What type of dangerous gases is generated?
2 (e.g; Hydrogen, chlorine, etc.) Hydrogen
o Toxic
B Flammable
. : 2 o  Asphyxiant
3 |What are properties of the by- product” o Others :
What is the generation rate of dangerous gases
4 |PeT each type of BWTS ? (e.g. 1m%/hr, etc) /
Please use a separate sheet if needed.
5 |Is the gas detection unit an explosion-proof type? 2 Lis
Where are the residue gases ventilated to after
gas detection?
6 (e.g. installation location of the gas detection unit, On Deck
or safety area on the exposed weather deck)
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