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B AMetEE (T ER) el Adaa [g9x] MosMAl] < 2019, 7. 1.>

(M1%)
SMHS k=2
Cert. No.
Mutm g MU HALS M
INTERNATIONAL BALLAST WATER MANAGEMENT
CERTIFICATE )
of g @l =
REPUBLIC OF KOREA
T S (AT EK) Rl AR, M2ZAsE o (MulmEEs HalEor, (o5t “Eob

ol2f gteh)ofl w2t thetel=s HRo| Aete g

Issued under the provisions of the International Convention for the Control and Management of Ship’ s Ball

ast Water and Sediments(hereinafter referred to as “the Convention” ) under the authority of the Government
of Republic of Korea by

Murel waf

Particulars of ship

M ow g |HEEE EE 2FTS g oy g | S E T MO =
; istinctive Number ) ross Tonna
Name of Ship or Letters Port of Registry ge IMO Number=*
Axd

Date of Construction:
MetEEs 22(m)

Bal last Water Capacity(in cubic meters):

ABE MutBE e weel MM MY

Details of Ballast Water Management method(s) used
AMZE Mutg s se| g

Method of Ballast Water Management used:
SRR
Date installed(if applicable):
M=

Name of manufacturer(if applicable):

detoll MgE F MulgygsaedH2
The principal Ballast Water Management method(s) employed on this ship is/are:
(] HID-1++& 2} x| 5}0]
in accordance with regulation D-1
] MD-2+t+& 2} A x|5}H0d
in accordance with regulation D-2
(M)
(describe)
[0 Mek2 HD-4+ =0 MZECt.
the ship is subject to regulation D-4.
O o wElof wE CctE e gy
other approach in accordance with regulation

« Zook A 1117(30)oll w2t 7ol A zHEHSH (MO MEAMEHSHA(HEUHE =ZT)

(DL B = e

IMO Ship lIdentification Number Scheme adopted by the Organization by resolution A.1117(30), as may be amended.



(H2%)

ol ZMe chs Algts ZH st
THIS 1S TO CERTIFY.

1.0 MEr2 gof F5Mo| ME-1H &0 w2l HALS 2HYen,

That the ship has been surveyed in accordance with regulation E-1 of the Annex to the Convention; and

2. 5| Tt Meto| A} ZI o] Mete] MutHEE S~AE|= o ok HEaMo MEstS g

r°l-

FCF .

o
= o
That the survey shows that Ballast Water Management on the ship complies with the Annex to the Convention.

o] M= 8§ 25M HE-11&dl w2l HAALE gtolot sh= 7HX| T &Stk
This Certificate is valid until subject to surveys in accordance with regulation E-1.

of M &=S 2l AA k2 (dd/mm/yyyy)
Completion date of the survey on which this Certificate is based(dd/mm/yyyy):

=
SMwg 3

|ssued at

AoE B Q)

0
1

Minister of Oceans and Fisheries

SHAYYDEATBEH(H S L Y2
403 8 9 ZEEuel

210mm X 297mm [ 24 &+X| (120g/ m*) ]



H1&/M2E SUHAALE fIeh 8iM

ENDORSEMENT FOR ANNUAL AND INTERMEDIATE SURVEY(S)

ol ZME Muto] gor B4

st}

THIS IS TO CERTIFY that at a survey required by regulation E-1 of the Annex to the Convention the ship was

M ME-1m 2ol et 2T == AAHE D ool 2 Ao

found to comply with the relevant provisions of the Convention.:

M2& SZHAAL:

Annual Survey:

M2E /M1E5" St AL

Annual/Intermediate” Survey:

M2& /H1E" S AL

Annual/Intermediate” Survey:

H2E& St AL

Annual Survey:

« ol =X e AtE2 A2 A.

Delete as appropriate.

e

Signed:

1o
i
mjo
o

B

Place:

=
Date(dd/mm/yyyy):

M
Signed:

I

Place:

=t
Date(dd/mm/yyyy):

M
Signed:

B

Place:

=t
Date(dd/mm/yyyy):

A
Signed:

B

Place:

=L
Date(dd/mm/yyyy) :




(M4%)

HME-5.8.31t2l0l WE M2E/M1E" SLAAL
ANNUAL/ INTERMEDIA" SURVEY IN ACCORDANCE WITH REGULATION E-5.8.3

[= B I B |
ol Mptae Syt
THIS 1S TO CERTIFY that at an annual/intermediate” survey in accordance with regulation E-5.8.3 of the Annex
to the Convention, the ship was found to comply with the relevant provisions of the Convention.:
M
Signed:

B

of M= wufol et F5M HME-5.8.311&0M TSt M2E/M1E" SUHALL] 21t gkl 2

Place:
=t
Date(dd/mm/yyyy):

mjo

HME-5.3mt&0| HE== dF M wr7|7tol 54 njgtd of M2l R=7(2t
AZSH| 2ok HiA
ENDORSEMENT TO EXTEND THE CERTIFICATE IF VALID FOR LESS THEN 5 YEARS WHERE REGULATION E-5.3 APPLI
ES

rot

o] M= Meto| gek &AM HME-5.30&of a2} IR ESt Ao =2 Yot
The ship complies with the relevant provisions of the Convention, and this Certificate shall, in accordance

with regulation with E-5.3 of the Annex to the Convention, be accepted as valid until

M

Signed:
B

Place:
=t
Date(dd/mm/yyyy) :

MIIZAL 98 % HE-5.4750| HBEE F2el BiA
ENDORSEMENT WHERE THE RENEWAL SURVEY HAS BEEN COMPLETED AND REGULATION E-5.4 APPLIES

of M ufol ioto| Ao HMast=2=2, of yete| F5AM HME-5.4m1&0 et

This ship complies with the relevant provisions of the Convention and this Certificate shall, in accordance
with regulation E-5.4 of the Annex to the Convention, be accepted as valid until

My

Signed:
S

Place:
=t
Date(dd/mm/yyyy) :

* S =X e AME2 X2 A.

Delete as appropriate.



(HM5%)
ME-5.57&l0|L} ME-5.6112l0| ME== 49, AAL dlF&Foll =& AZIX| E=
T 72X BAM el RET|ZHE ATSHI| 2k HiA
ENDORSEMENT TO EXTEND THE VALIDITY OF THE CERTIFICATE UNTIL REACHING THE PORT OF SURVEY
OR FOR A PERIOD OF GRACE WHERE REGULATION E-5.5 OR E-5.6 APPLIES

of M= &<k 25AM ME-5.51& 2f ME-5.672"0 tet X RES A2
QI stk
This Certificate shall, in accordance with regulation E-5.5. of E-5.6" of the Annex to the Convention, be

accepted as valid until

&
Signed:

Zha

Place:
bt

Date(dd/mm/yyyy):

ME-5.8m1&0| ME=HE= &%, M2E SUAAME 7= Aol tist tiM
ENDORSEMENT FOR ADVANCEMENT OF ANNIVERSARY DATE WHERE REGULATION E-5.8 APPLIES

o] §lekol ME-5.8mt&|0l w2l ME2 2 H2EZ SUHAAIL 2 olct.
This ship complies with the relevant provisions of the Convention and this Certificate shall, in accordance

with regulation E-5.4 of the Annex to the Convention, be accepted as valid until

“E

Signed:

B

Place:
=t

Date(dd/mm/yyyy) :

Ol glefel ME-5.8m1&l0l wet M2R M2E SUHHAIL2 o|ct.

This ship complies with the relevant provisions of the Convention and this Certificate shall, in accordance

with regulation E-5.4 of the Annex to the Convention, be accepted as valid until

M
Signed:

B

Place:
=t
Date(dd/mm/yyyy) :

« SHEEX| b= At

ro

A2 A.

Delete as appropriate.



B U EE(RiafER) 22l AAE [EA] M112MA]
(H1%)

S | k=

o 3 @l =
REPUBLIC OF KOREA

ol M= "Mutdasxe|Mdd] S &, [Z2lAM MEPC.300(72) Joil Z=&tEl MM 7iof watA ofzf
of MetgE el HAYAIE U S S SHEICH oial, of BAE obzfoll JIME MutEE A
2|adblofl cHafAIBF R EBILICH

This is to certify that the Bal last Water Management System |isted below has been examined and tested in accordance
with the requirements of the specifications contained in the Code for Approval of Ballast Water Management System
(resolution MEPC.300(72)). This certificate is valid only for the ballast water management system referred to below.

/I\_-|I:I|-.u.=io:l I1E|Mt|| D:l7(|
Name of ballast water management system:
Mubm S =5 E|A—IH| o| N =X}

Ballast water management System manufactured by
g4 2 2E =y

Under type and model designation(s) and incorporating: date:
| 2 x7 EHe S

To equipment/assembly drawing No.:
2 yfo| Ed|o| M E=X

Other equipment manufactured by
él'tll E‘cl _DF_:EE! EEH._'{?_ I_E-I-Ml.

To equipment/assembly drawing No.: date:
HdAXMe 28

Treatment Rated Capacity (m'/h):

O A SelMel Atm2 MEIHALE 2lof MEtd Y X2 dH|E Hx[TH Mol et BIX|ohof 2 Ct.
o, FASeIMIL B FaHE el Selof Tl E=shAM wlEACtH O A SelSME HFoloF gt

A copy of this Type Approval Certificate, shall be carried on board a ship fitted with this ballast water mana
gement system, for inspection on board the ship. |f the Type Approval Certificate is issued based on approval
by another Administration, reference to that Type Approval Certificate shall be made.

HMet=A2 o] M FF 7|&=0 UASHCE.
Limiting Operating Conditions imposed are described in this document.

Mg
Official stamp Signed

=

Administration of

= o
SA-I HEI-I:I OEI

[ ssued
sMRaEY

Valid until

210mm X 297mm[ 2 =-ZX[(15) 2209/ m* ]



(H2%)

MuErE S S5 E|ME| HAIZOIM =2
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

m

. -
5 H S

Certificate No.

A. &¢I Lf2(Approval Condition)

]z
S o

P4 o

!

1. Me|du|o| X 2|2y
u

ence of ballast water management system

-
—
D
—_
=3

ﬁ'\_

Seq
Tl(Ballast water uptake):

Hf =(Bal last water discharge):

08l 0.
02 02

2. Me|lgdel &&F
The Active Substance

3. B3Mle] BF
Substance for Neutralization of the Active Substance:

3

4.4 2 xE EHEHS
y

Equipment / Assembly Drawing No
THER THHS NYHS v PSR=TPN;
28, X2 2 ot of 7 (0MSM)
i 2 =24 (P&ID)
2| x| =M (General Arrangement Drawing)
TdE T™(Component Drawing)
M7| =M (Electrical Drawing)
5. BE 74 S HAXNZEH
Model Designations and Treatment Rated Capacity
=1t Mz 2| 22 F2 F4E (Major Components)
(ModeT) TTRC) (m37hY

6. =ol= A‘|!:||-_u.=|o=i I—IEIA‘IH'O' ‘_rLMﬁ =22
Components list of BWMS approved

7. 2ZEQ 0| M (Software Version):

8 0| ZHH|o| M=E==&2 Cl=2ot 23
The place of production is as following:




(HM3%)

W
Ho

MHA et = (Limiting Operating Conditions)

=8| = ct3e =M 2HStESE dA = A S
This equipment has been designed for operation in the following conditions

9. 2% Mgt =ZA(Limiting Operating Conditions)

9.1 25 & FEHzs
Temperature / Salinity:

0.2 Me|2& 9 0] AMSZ(EE KM gHAlol A Z|Of ZALF)
Max imum dosage of the Active Substance*/Maximum radiation dosage:

9.3 ME|2Z9 22X AIBE(E= AI(M HAlo] A FX Z Al
Minimum dosage of the Active Substance*/Minimum radiation dosage:

9.4 HfEA| =[] TRO S (= AtQM EHAlo] AL HIEA| =AY 5 SH )
Maximum Al lowable Discharge Conoentration of TROx/Permitted range of radiation dosage at discharge:

9.5 1 8ol AlE=ZE (sl =AlTt)
Substances for any other use:

9.6 SAAE Al MuEtHs s XMHel = HjEsH7| /s M8 XAz
Applied holding time during land-based testing to discharge ballast water after treatment:
(Marine Water: / Fresh water: / Brackish water: )

9.7 Z 5| 222 (Maximum system operation pressure):

10. _'__9._ —_I-LA-IJ-I-I:H OX—|x1|o|- _9_7|_-|
Main Components System Design Limitation

10.1 ZE (Filtration Unit):

10.2 M| &=X| (Electrolysis unit):

10.3 XpIMAFF AR (UV Unit):

10.4 Z|E} 7+ E(0ther components):

lHn

. 7|EtAFEHothers)
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C. & - MAF A|&Z 1 (Land-based test and ship-based test results)

MermE 2 Mol ot AlBZTI} SZHAIS 2 KA. MAAIB O] HRALSE TMBEE SR 2| M|
sol 7&l, [Z2lA MEPC.300(72) Joil tt2fA] —r°”5| At

Test results and details of environmental testing, land-based testing and shipboard testing conduct
ed on the bal last water management system in accordance with Code for Approval of Ballast Water Manag
ement System (resolution MEPC.300(72))

12, SAAY 2ot @9
Summary of the land-based test results
12,1 A2 S A|SolAIE| 2
Organization conducting the test:
12.2 AN EE MetEe X e|AMd|e] MAXZ|2EF
Treatment rated capaC|ty of Ballast Water Management System tested:
12.3 A|EAl 2% 2 g2 HeY
Range of temperature and salinity of test water:
12,4 A|HZD} @9f
Summary of the land-based test results

12.4.1 sl
Mar ine water: ( PSU)

Al o|Me| s Hi S Al He|l$
Controdiﬁater at 6|scharg Treated WZter at D|scharg
e

SAM

=
AlBZ 3} Uptake Water

Test results

T 2}

O
Mean Max .

=pt

1>
I+
el

=m

T
in. Mean Max.

=

x| 4
in.

um(individuals/m*)

10umol&t 50 um O|3kRl ME
Organisns=10 and <50 um(|nd|V|duaIs/mL)

b
b
2
0

ErT

—
°
=y
o
o
QD
o
pi
D
=
Q)
—
o
hiy
o
~
=l
=
—

=4o dl=22(2 Z&2}
¥|?o enﬂ Vibrio cholerae(01, 0139)

12.4.2 7|
Brackish water: ( PSU)

ol i E A

= Control Wat W§%$ e A
Uptake Water e

ischarg| Treated Water at STscharg
AlsAD e

Test resul ts

i
£l
ﬂ
=2
=
o=
08
1l

i) Z|Cf | A~ = Z|CH
Mean Max . Min. Mean Max.

=p

5| A
n.

O

pum Ol&fel M=
ganisms =50 unﬂlnd|V|duaIS/m)

10 umo| & 50 um E'I':.’_FCL' N=
Organisms=10 and <50 um( individuals/mL)

B
ko
2
2

M
eterotrophic bacteria(cfu/mL)

CH 2ot

Escherichia coli(cfu/100mL)
S
nterococci(cfu/100mL)

EM'MHﬂO-Sﬂﬂ
8en|§ Vibrio cholerae(01, 0139)

—h><
—'-O




(M5%)

12.4.3 &=
Fresh water: ( PSU)

o~ i EA| o|x 2|5 o =Al X 2|4
é:' ater Control Water at Discharg| Treated Water at _I5_|schar
e ge

4

=

NEFE Upta

Test resurts

Ha | A

o E=[s!
Nean Max .

Nean Max .

=
2
=

5| o3 E=[s!
n. Mean Max .

=

2
n.

O
-
35
L

0
V'S
o=
_CO:
= Mo

(individuals/m’)

o|gte| Al

10pm gm A=
Organisms=10 and <60 pm( individuals/mL)

Qb
trophic bacteria(cfu/mL)

S i
Enterococci(cfu/100mL)

=M b|E2|2 22

b
Toxicogenic Vibrio cholerae(01, 013
of (cFa7;00mL)

12.4.4 X A2 e AlHZA D (F TR AIZE: )
Testing results at minimum holding time specified by BWMS manufacturer(holding time: )

-,?TAI-AIOJ
(Land-based festing)
Al S Z T} o = 7| %= e
Test résul ts (marme) (brack|sh) (fre—é_h)
13 23] §| 23| 13 23
1st 2nd 1st 2nd 1st 2nd

(individuals/m*)

10 umol&t 50

Bkl M2
Orgamsms 10 a%

o

[m]
<50 pm (individuals/mL)

=40 °”1|ﬂ
op

o/ o o
r

Heterotrophic bacteria (cfu/mL)

CH &t

Escherichia coli(cfu/100mL)

s

Enterococci(cfu/100mL)

=M d|2e|2 22t

Toxicogenic Vibrio cholerae(01, 0139)(cfu/100mL)




13, MatA|e Aol @9of
Summary of the ship-based test results
13.1 Al e S8t galsolA g2

Organization conducting the test:

(M6%)

13.2 Algaa
Place of test:

13.3 A= Muthgysxe|du|e HAXe ST
Treatment rated capacity of Ballast Water Management System tested:
13.4 A|EHAl 22 2 g2 HeY

Range of temperature and salinity of test water:

13.5 Al 23 9

Summary of the Ship based test results

F Bl SA| x 2|4
NEER! Uptake Water Treated Water at Discharge

Test results o eS| e = £ | A

Mean Max . Min. Mean Max . Min.
50um Ol&Ql M=
Organisms=50 pm(individuals/m’)
10umo|&F 50 um O]atel M=
Organisns=10 and <50 pm( individuals/mL)
=& of bk
Heterotrophic bacteria(cfu/mL)
O 2+
Escherichia coli(cfu/100mL)
P
Enterococci(cfu/100mL)
=4 H|E2|2 =2
goiﬁcogenic Vibrio cholerae(01, 0139)(cfu/10
m
13.6 22lstst ¥ $7 =7
Physical and water quality conditions
2 Bl Z A X 2|5
e Uptake Water Treated Water at Discharge
(Parameter)
oA e e o | Cj ES
Mean Max Min. Mean Max . Min.

AL FI|EtT

ParticulateOrganic Carbon(POC)(mg/L)




14, MEZAI Anl
Testing results for regrowth

(M7%)

FAlo-{ A _
fe AAAS _ )
(Land- based testing) (shipboa | Z7} AlEAl 32 A|E
NEEE B 7| % SO tectin | Addljionalbengh-
== 0 ; =
Test résul ts (mar ine) (brﬁ§E|s (fresh) 53
15 23 13 23 (13 |23 1% §| 18] 23| | 33| 43
1 2nd |1st [2nd |1st |2nd [1st |[2nd |1 2nd | 3rd | 4th
um olakel M=
Organisms=50 pm (individuals/m’)
10 pumol4&t 50 pym o2kl M=
Organisms=10 and <50 um (individuals/mL)
%%é%ﬂ
Heterotrophic bacteria (cfu/mL)
CH &t
Escherichia coli(cfu/100mL)
S e
Enterococci(cfu/100mL)
=M "2z ZE2t
Toxic o enic Vibrio cholerae(01, 0139)(cfu
/100mL
15, B AALEK ol 2 & - MA FIF A" 23}
Additional land-based test or ship-based test results with
D. H|12(Remark)

Official stamp

Ay
Signed

EiES

Administration of

= s §
BA-I HEI-:i OEI

| ssued

SMRaY

Valid until
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