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This is certify that the Ballast Water Management Systems listed below has been examined
and tested in accordance with the requirements of the specifications contained in the Guidelines
contained in IMO resolution MEPC.174(58). This certificate is valid only for the Ballast Water
Management System referred to below.
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Ballast Water Management System manufactured by See APPENDIX

to equipment/assembly drawing No. See APPENDIX
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Treatment Rated Capacity ____50~3000 m3/h
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A copy of this Certificate should be carried on board a vessel fitted with this Ballast Water
Management System at all times. A reference to the test protocol and a copy of test results should
be available for inspection on board the vessel. If the Certificate is issued based on approval by
another Administration, reference to that Type Approval Certificate shall be made. Limiting
Conditions imposed are described in the appendix to this document.

F@____

(Toru SHIGETOMI )
Director, Inspection and Measurement Division, Maritime Bureau
Ministry of Land, Infrastructure, Transport and Tourism
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APPENDIX

1. TECHNICAL DESCRIPTION OF M_AJOR COMPONENTS

Manufacturer Manifold & UV chambey : SHIPPIPE Bremen GmbH
' UV sensor : II. Metronic o
uv lamp : UltraLight, Eta Plus UV Technik

Specification .. | Operational Flow Range 20 m?¥h - 167 m3/h (per one UV chamber)
o i | Ne ofUVlamp 1 _ '
| Power of UV lamp 35 kW

Manufacturer " BOLL&KIRCH BOLL&KIRCH FILTERSAFE FILTREX

“ Bollfilter 6.18.2 | Bollfilter 6.18.3 BS ACB

Typs.

'Fl'o_w-'Ra'ﬁ'gé;(xﬁé_/h)_. 100 :24- 100+ | Bollfilter 370:: 83 - 370 | BS-025H/V : 10 -50 ACB-906-100 : 15 - 87

Ll ek 220174220 | Bollfilter 50085500 - | BS-030H-04:30 80 | ACB-610-150:25 - 135
Bolifilter 400 110400 | Bollfilter 750 85- 730 . | BS-030H/V : 30 - 125. | ACE-915-150 : 35 - 190

_".'Baliﬁlﬁei'édoﬁ 124 - 600 . | Bollfilter 1400 168 - 1400 | BS-070H/V :30- 180 | ACB-935-200 : 36 - 255
Bollfilter 800 150 - 800 |/ Boltfilter 2100 205 - 2100 | BS-100H/V : 40 250 | ACE-945200 7 45 - 340
._Bol].ﬁlter 1200 ¢ 182 - 1900'_- Bolifilter 2500 ¢ 214 - 2500 | BS-150H/V 50 - 875 | ACB-955-250 50 < 515
Bollfilter 1600 : 904 1600-_‘ Bollfilter 3800 : 826 - 3800 | BS-200H/V : 60 - 500 | ACB-985-300 : 65 - 770
..:';Bollfilter 2500 970 2500_' SRR BS-300H/V : 60 - 750 | ACB-999-350 : 95 - 1040
B ' BS-400H/V : 80 - 1000

B 40#511 mesh - ©- (i 40 pm mesh 40 pm mesh 40 um mesh
‘10bar |0 10bar. 10 bar 10 bar

Filterelement ©

'| Design pressire . 0 |

i _ Optimarin AS
'C'('_)'NTOROL‘ PANEL, CONTOROL PANEL MK2
' - Enclosure: IP66

M nufact-urer i

oy Spem_ﬁcaﬂdh S

: v Manufacturer: Optimarin AS
L Model’ [ e NED MK3 -~ ETA
'S'pé'c_i_f:ic_?ﬂ_:_io'n_ Enclosure: IP44 Enclosure: IP54

'-IOperatmn Voltage AC 1260V ‘Opération Voltage: AC 1260V | Operation Voltage: AC 2150V
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% . APPROVED RATINGS =

N _: Rép.l_'és'ent"#tiv_é Sy:'st:ém- model fbr':_s.péciﬁed. TRC is provided in the below chart.

-1 With filter type Bollfilier 6:18.2
Joms1a7100BK- 1007187 .| UVchamber x1 | Bollfilter6.18.2100 x1 | UVP x1
| oBsienezoBr o |001677167 - | - UV chamber x1 Bollfilter 6.18.2220 x1 | UVP x1
“- | oBs 334/920BE [ 220/334 .|~ UVchamber x2 Bollfilter 6.18.2220  x1 | - UVP x2
]'OBS 334/400BK - 3347834 |- UV chamber x2 Bollfilter 6.18.2 400 . x1 | UVP x2
| 0BS 500/400BK 1 400:/500. 7 [, UVchamber x 3 Bollfilter 6,182 400 x1 [ UVP x3
- ' OBS 500/600BK . 5004500 - |- TV chamber x3 Bollfilter 6.18.2 600 x 1 UVP x3
.| OBS 667/600BK 500 /667 - | . UVchamber x4 Bolifilter 6.18.2600 x1 | UVP x4
| OBS 667/800BK - 667 /667 UV chamber * x 4 BolMfilter 6.18.2800 x1. | UVP x4
| OBS 834/800BK: .  800/834. | - UVchamber x5 Bolifilter 6.18.2800.  x1°|  UVP x5
| oBs 1000/12008K - 1000/1000. | ~° UVchamber x6. | Bollfilter 6.18.21200 x .| UVP x6
- loBs T1e71200BK: - | 116771167 UV chamber x7 | -Bollfilter 6.18.21200 x1 | UVP x7
| oBsiasai200BK., 0 | 120071334 | UVchamber x8 " Bollfilter 6.18.21200" x 1 [ UVP 'x§
|'OBS 1334/1600BK -~ - 1334/1334 | UVchamber: x 8 Bolifilter 6.18.21600° x1 | UVP. x8
| OBS1500/1600BK - 2 1500 / 1500 UV'chamber x 9 Bollfilter 6.18.2 1600 x1 | UVP x9’
ZQB'S'IGGT/IGO'OBKZ- _ .1600/1667 | UVchamber x10 Bollfilter 6.18.2 1600 x 1 UVP x10
| OBS 1667/2500BK 1667 / 1667 UV chamber x10 | Bollfilter 6.18.22500 x1 | UVP x10°
' OBS 1834/2500BK. - - 1834 / 1834 UV chamber x 11 Bollfilter 6.18.22500 x1 | UVP x 11
JOBS 2000/2500BK - - 2000 / 2000 UV chamber x12 Bollfilter 6.18.2 2500 x 1 Uvre x12
‘OBS 2167/2500BK. 2167 / 2167 UV chamber x13 | Bollfilter 6.18.22500 x1 | UVP x13
: OBS 2334/2500BK 2334 /2334 UV chamber x 14 - | Bollfilter 6.18.22500 x1 | UVP x14
'OBS 2500/2500BK 2500 / 2500 UV chamber x 15 Bollfilter 61822500 x1 | UVP x15
a W1th filter type Bollfitter 6.18.3
0OBS (Ex) 167/370BK2 . 167/ 167 UV chamber x1 Bollfilter 6.18.3370 x1 UVP x1
OBS (Ex) 334/370BK2 .~~~ *'| ' '334/834 UV chamber x2 Bollfilter 6.18.3370 x1 | UVP x2
OBS (Ex) 500/370BK2" 00000 |40 8700/ 6005 UV chamber x 3 Bollfilter 6.18.3 370 =x1 UVP x3
OBS (Ex)'500/300BK2 '+ 7| ."300/5800 | ' UVchamber x3 Bollfilter 6.18.3500 =x1 UVP x3
OBS (Ex)'667/750BK2. %" " | © 6671667 | UVchamber x4 Bollfilter 6.18.3 730 x1 | UVP x4
' OBS (Ex) 834/750BK2 1107504884 | UVchamber x5 Bollfilter 6.18.3750 x1 | UVP x5
OBS (Ex) 834/1400BK2 8344834 | . UVchamber x5 Bollfilter 6.18.3 1400 x1 | UVP x5
OBS (7ix)'1000/1400BKz: 100041000 | . UV chamber x6 Bollfilter 6.18.3 1400 x1 | UVP x6
OBS () 1167/1400BK2 [1167/1167 .| UV chamber x7 Bollfilter 6.18.3 1400 x1 | UVP x7
‘OBS (x) 1334/1400BK2 © |1 133471334 .| UVchamber x8 Bollfilter 6.18.31400 x1 | UVP x8
'OBS (Ex):1500/1400BK2 © " | 140011500 | UV chamber x9 Bollfilter 6.18.31400 x1 | UVP x9
'OBS:(Ex) 1500/2100BK2 " 1500 /1500 . | * UV chamber x9 Bollfilter 6.18.32100 x1 | UVP x9
'OBS (Bx):1667/2100BK2 """ 1667/1500° | - UV chamber x 10 Bollfilter 6.18.32100 x1 | UVP x10
‘OBS (Ex)1834/2100BK2. | 183411500 |- UV chamber x 11 Bollfilter 6.18.3 2100 x1 | UVP x11
OBS (Ex) 2000/2100BK2 /| 200071500 1 ' UV chamber x 12 Bollfilter 6.18.32100 x1 | UVP x12
“OBS (Bx) 2167/2100BK2- " | 1 2000/ 2167 | UV chamber x 13 Bollfilter 6.18.3 2100 x1 | UVP x13 |
| OBS (Ex) 2167/2500BK2 /|7 "2167/2167 | - UV chamber x 13 Bollfilter 6.18.32500 x1 | UVP x13 i
'OBS__(Ex)___'zssz_yzaooBKzf SR A _2334’/'2‘3341_' "t UV chamber x14 Bollfilter 6.18.3 2500 x1 | UVP x 14 |
OBS (Ex) 2500/25008K2 . [ 2500 / 2500 . UV chamber x 15 Bollfilter 6.18.32500 x1 | UVP x15
OBS (Bx) 2667/3800BK2 = || 2667/ 2667 UV chamber x 16 Bollfilter 6.18.3 3800 x1 | UVP x16
OBS (Ex) 2834/3800BK2 " 2834/ 2834 UV chamber x 17 Bollfilter 6.18.3 3800 x1 | UVP x17
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|OBS (Ex) 3000/3800BK2. " | - 3000 / 3000 UV chamber x18 | Bollfilter 6.18.3 3800 x 1

| with filter type BS

BS-025H/V x.1.. 7" |7 U 1
BS-050H-04 x1 . | "UVP x1'
BS-080H/V x1 . .: |+ UVP x1
BS-OT0H/V. x1 | "UVPi X1
BS-070F/V X1 . | UVP x2
BS-100H/V x1 UVP x2
BS-150H/V x1 : UvP x2
BS-150H/V x1 . | UVP x3
BS-200H/V x1° ~ | UVP x3
BS-300H/V x1 UvP x4
BS-300H/V x1 UVP x5
BS-400H/V x L. | UVP x5
BS-400H/V- x1 - | UVP x86

B0/ 16T
807167 -
C1ZB 16T
16T/ 187 |

coojoBSaeTsOFS
-} OBS167/80FS i v
OBS167/125FS . oo |
‘OBS 167/180F8 0

COBS 884/180FS 7 o)
OBS 334/250F8 . =

UV chamber x1
. UV chamber x1
UV chamber x1
i o UVchamber x1
180/ 334 g - UV chamber x2
250/334 . UV chamber x2
‘OBS 334/375FS . o] 03344334 | UV chamber x 2
loBssoois7sEs 0 375/5000 | UVchamber x 3
- foBssoo/s60Fs o | 5004600 | UVchamber x 3
| OBS 667175088 - 667/667 . |~ UVchamber x4
| oBs ssazsors. . - . 750/834 | - UVchamber x5
| OBS 834/1000FS - 834/834 . | - UVchamber x5
OBS.IOGO/IO(_)OFS- 2 1000£1000 . | - UVchamber x6
| With ilter type ACB. T
[omsuememx
- fossiernssrx.
[ OBS167/190FX -~
' ::-'- | OBS 334/190FX - - -
- { oBg 334/255FX
' OBS 334/340FX
"OBS 500/340FX -
"OBS 500/515FX
OBS 667/515FX -
- OBS 667/TTOFX
| OBS 834/770FX -
OBS 834/1040FX
| OBS 1000/1040FX
OBS 1167/1040FX

ACB-906-100. x 1. Uve x1
ACB910-150 x1. .| UVP x1
ACB-915-150 x1 . |+ UVP x1
ACB-915-150 x1 . | UVP x2
- ACB-935-200 x 1 UVP 'x2
- ACB-945°200 x1 UVP x2
ACB-945-200 x1 UVP x3
~ ACB-955-250 x 1 UVP x3
- ACB-955-250 x1 UVP x4
ACB:985-300 x 1 UVP x4
ACB-985-300 x 1 UVP x5
ACB-999-350 x 1 UVP x5
ACB-999-350 x 1 UVP x6
ACB-999-350 x 1 UVP x7

UV chamber x1

© UV chamber x1
UV chamber x1
UV chamber x2
UV chamber x 2
UV chamber x2
UV chamber x3

. UV chamber x3
. UV-chamber x4
UV chamber x4
UV chamber x5
UV chamber x5

- UV chamber - x 6
“ UV chamber- x 7

877167
1357167
167 / 167
190/ 334
255/ 334
334/ 334
340 / 500
500 / 500
515/ 667
667 / 667
7707834
834 /834
1600 / 1000
1040/ 1167,

| 3LAN "D:BAéED-TEST'Srn"-ﬂ“'I:..':RYﬂ*_'J-';;.i YT T

146375

_ 117767 " 248008
SE : | *+21082 48420 110572 +35848
Control 5927811484 | 5808317062 | 44963+4470 | 480325853 | 21319+1553
Vireated |0k | 00 00 0£0 00

1570541036 | 22994286

- 219696

| Organisms .
| =50umbindsim? -

Organisms’ | Influent 1556+ 412 2072110 2013+ 54

1= 10 and < 501.1131'3.' o
' (mds.’mL) EROTER

‘Control | 7 5324%158. | 2489+180 2437207 2057+79 135791

CTredted | 07406 ... 0x0 0£0 00 0=0

hetemtrophm
bacterla i
(cfu/ 100mL)

Marine _” T

| influent. "

3005 % 104

2.120.05 x 10¢

3.1+x0.2x 104

2403 x 104

1.8+0.2x 108

“Control: "

' 2"9t2‘9 X107

21104 x 108

3.7£0.5x 105

3.240.9x 108

2.9+08x 105

':..T.feétéd'." :

12+05x101

6.1+£0.7x 100

591+0.4 x 10¢

5716 x 10!

1.6+0.3x 102

Cohform_-bacteria -

I'r'iﬂ_ﬁe'nt::“: i

3.740.6 x 100

2.3+2.3x 100

0+0

1.0+1.7x 100

1.3%0.6 x 106

(cfa/100mL) -

| Control

0+0

00

0kG

0x0

0.7£0.6 x 10°

417



| st s

| Treated .

00

Vibtio cholera

i Control " i

| Influent - = = - ~

(ER/I00mL) L p

<L

<1

o Y etwioomey o pSonirel o

Inffugnt’ |

R E=1)

4.2+0.06 x 108

S 3.7£28x10°

6.6xr1.4x103

1L3£L1x 104

Vib'ri:o”sﬁ._. e

CControl

5.610.5x 102

£.4+0.3 % 105

56%1.6x10°

5.6=1.0x 103

9.9+0.6 x 109

| estadxion

“0.6£0.5 x 10°

0.6+1.0% 10!

2.4+0.5x 100

0.3£0.5% 10°

:'gr'oup_ L

Influent

[ Tstiox100

- 1.0£1.0x 109

S 0x0

"1.3£15x 100

‘| Enterococens

k0

| 2.0=1.0x 100

- 1.0£1.0x% 100

2.0£1.0 x 10°

L (cfullo[]mL) P Treated i

Co0ke

0+0

0+0. .

| TSstmgy

 Influeht ¢ 0|

FERRE S X ISR

151

17.8

' DOCmeLy

[ Influent |

240

26

R

 Influent

ST S

1.9

o

20 -

Inﬂuent

T20 0

5.40

5.70

6.70 -

.'C.o'm_':_l'ol'”_'::' S [

B0

. 4.30

4.20

570 -

| remperature (&)

'.'.__T_I'éatﬁ_‘dj;-- T

B0

3.80

3.80

5.20

32.00

s210 |

32.90

32.60.

‘Control :

32000 |

32,10

32.90

32.60

32.00

32,10

32.90

© 3260 ¢

L -_Inﬂuen't" v

796

8.01

8.03

8.04

‘Control - -

8.04

- 8.16

8.05

8.00

- | Treated |

8.03

8.18

8.05

7.99

_In'ﬂ:.uént:_j.. Sl

1110

10.40

11.50

11.60

Dissolved i e

10.30

10.20

11.80

11.01

- Foxygenlmgm) - ¢

“Treated.

10.10

11.20

Organisms. .’

Ballasting

332

. 10.90
—

12.10
331

331

-{ Flow raté(h.lélh)-' "

‘Dieballasting

Influent: @ - | |
: 29189 1 |

331

282708 .

331

253438
48083

332

265083
+17924

331

262167
+ 42253

260292
131001

:Control -

L 6481918440

5857416971

49032+12602

6609312360

14852+ 1587

Z 5011m(indsk;m3)_: :

Treated . .

o 100

1.320.6

1.0x0

1.0+1.0

00

Organisms. -

(inds/mL)’

| Toifluent.

| 21094277

1776+202

28001494

2117264

1927+182

=10 and < 50um

Cdm.:x.'ol.'_ :

20834526

2610+252

29641226

1555+233

1279104

“Treated

3.3+0.6

- 4.7%2.1

7.7£0.6

5.3+21

5329

Marine

bacteria
(cfu/100mL)

i L : -'Iflﬂ'uen.t- )
heterotrophic - - :

3.0+0.3x 104

- 23+0.6x 10t

1.84+0.2x 104

8.6+09x 10

1.2+0.006
x 105

Control

14*0.8x108

6.0£0.9 x 105

4.111.0x 105

4.340.5x 104

3.6X1.5x 1

Treated

2.1+0.4 x 102

3.4%x03x 1

20109 x 108

1.1£0.2x 102

'3.9+1.9x 100

(cfu/100mL)

Influent

2.3+25x 100

1.710.6 x 100

20+1.0x10°

3.312.1x10!

3.0+5.2x100

Coliform bacteria’

Control’

0+0

0+0

0.7£0.6 x 10°

23+21x 100

0.3x0.6x 10¢

Treated

S 9*0

00

00

0to

2x1

Vibrio cholera
(cfu/100mT.)

Influent

Control

Treated

<1

<1

<1

<1

<1

Vibrio sp.
(efu/100mL)

Influent

1.2x0.4x 104

2.5+0.2 5 108

1.9+0.1 x 10%

3.1£0.04 x 108

3.0=5.2 x 100

Control

3.3%0.1x10%

2.3+0.5 x 108

3.0+t02x10%

1.6X0.3 x 10¢

7.0t1.6x 102
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| Treated

1 09t09x100 |

1.2+05 % 100 |

N 0

o0

03+06x10U

1.0+1.0 x 100

S 1L7E0.6x1007

33E1.2% 100

| Enterococcus

i 'group

Coriteol |

) 0.3F0.6X 100

1.0+0.0x 100

| 2.0+2.0% 100

| 0.3%0.6 x 109

: (cfuf IOOmL)

| Treated .

0£Q -

00"

LU

'O_i()._" i

- | TSStme/Ly

819

580 "

684 570

_ﬁoC(mg_fL) o

. B3

L

6.0

POCGmg/L)

Tnflaent. |

T

72 6.5

Tnfluent ;.

630

8205 -

4.90 180

Contro} . "~ - [

- 5.60

310

5.30 5.50

. :Tempérﬁtur.é ()

| Ti'eated_

D580,

2,80

5.10 540 -}

Influent: . |

2150

2140,

21.60 20.70.

Control ..

12150

2140

21.40 2070 -

- Salinity (PSUY

Treated .

- 21.50 -

21.40

21.40 2070 - |-

~Influent

T 7.89

7.82

8.01 §.24 "

[ Contror .

ST

- 772

8.13 8.09. .

[ mreated |

7800

7.75 .

8.15. 811/ |

| Influent

12.40

L 13.3%

13.10 . 13.30 .-

- | Dissolved

i _-"Control e

10070

11.90. -

10.90- - 1150:

| Treated:

(10.20

12.50

1110 12.10

| Ballasting " |

335

335

334

334

336

. 335

335

4. SHIPBOARD TEST SUMMARY

: Infl'u'_e'ﬁt :

102846261 .

336

68758113305

96529+42838

‘Organisms. "1

" | Contral -

4558+ 3321

171104274

842421 38845

= 5’0gm_ﬁn&§fmﬂ). :

_Treated -

L 8AEES

0.8+1.6

21+2.8

B 'Orgamsms

Ih.ﬂuént_

2041+53

937167

105298

2 10 and < 50pm

Control:

13559

36574

773154

_ (mds_/mL).

Treated :

101+03_

0.320.7

0.7%+0.8

. Coliform bacteria

Influent |

L 0E0:

49.7x15.0

20.3%£3.5

Iand Eschemchla o

: Control

L0*0:

28.0+5.6

24.0x£5.0

a3 coli .
_ '(éfunoomL)

R st Cohform bacterxa :
Treated [ s
.;_Escherlc}ua coh :

0+0
0+0

Coliform bacteria : 030

Escherichia coli: 0-+0

Coliform bacteria : 00

Escherichia coli© 010

Inﬂ:u_éfx.l.i.;j: o

o .25&19

1100+ 760

580+ 29

¢ Vibiria Sp. aitd_'. S

33+10,

1200240

1200160

| Vibirio chiolerae
(éfuilGOin_L)' S

| Comtrobii [

Treated '

".V o sp

L7407 -

i .Vlbl‘l() cholera < 1

Vibrio sp. : 5.9*4.5

Vibrio cholera t< 1

1.3£2.3

Vibrio cholera 1< 1

Vibrio sp. :

8.3E25

20.7+2.9

7.9+0.6

Entero coccus -

“Comtrol |

L 93%ie.

16.7£1.2

24.0=x5.0

| (cfu/i00mL) -

| treated |

18815

19.3+3.2

8.0+3.6

Influent |

. 'I-_':'4.6 -

13.3

14.5

Control | i

5.6,

13.7

14.4

Tém'perafure tC) :

. : Tréated-' o

13.8

14.9

Ihﬂﬁent -

206

25.1

24.6

CohtroI._ o

20.5

26.2

24.8

' Salinity (PST)

Treated .

20.5

25.9

24.7

6/7

13£15x 100 f




ol o fleene | 20 R 8.4

i TSS’(ﬁig_/L)_ﬂ_--_-'.'_ SControl 15 "l LT : . B4 7.5
b o Treateds | 28 4T 5.6
Lo e Tmfleens o oo e 0 o | ol 0.5

1 PoCmem)y | Control Y ] 0.6 0.8
B TR TSR DN Treated - . 086 T 0.5 0.6

5. APPROVAL DOCUMENTATION

: approved by DNV on 2009/11/11.

EMC & Environmental testing of Optimarin Ballast Water Conirol System (Report No. 2009- 3397)'

by DNV on 2012/08/23

Mechanical and climatic test report UV POWER CABINET (Report Ne. 9505 330 462XX 001) approved. :

Technical Report Optlmann AS Enwronmental testmg of Ballast Water management System (Report na,
20957) . '

(Report: SNO 5643 -2008)

 Land based testmg of the Optlmarm baliast water management system of Optlmarm AS — Final Report i

Additional Land based testing of the Optlmarm BW'MS mth alternate ﬁlter (Report SNQ 5840-2009)

Full scale ﬁlter tests of the’ Ba]last-Water Management System (BWMS) of Optharm AS. Final Report
(Report SNO 6284 -2012)
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