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Installation and Shipboard Tests of the Ballast Water Treatment
System Electro-Cleen
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2 A A YE-S HESSIT XA AlELE 8300 GT M/V Yokohama$} 27,000 DWT
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Abstract — IMO has established International Convention for the Control and Management of Ships’ Ballast
Water and Sediment 2004 in February 2004 in order to prevent transfer of aquatic organisms through ballast
water. According to the Convention, Each countries are preparing ratification and legislation process and
encouraging the development of treatment system to satisfy the performance standard in the Convention. This
Electro-Cleen™, treatment system was granted IMO basic approval in March 2006, and final approval in Octo-
ber 2008. The Type Approval Certificate was issued in December 2008 by the Government of Republic of
Korea. This paper considers the matter of principle mechanism, overview of the system, installation on ship-
board and shipboard test results for the Electro-Cleen™. Shipboard tests with the 8300 GT M/V Yokohama and
27,000 DWT M/V Greenwing have already been conducted. These tests confirmed that the Electro-Cleen™, system
satisfies all of the IMO standards and is suitable for installation in new and existing ships.

Keywords: Ballast water(A1 8} 8 <), Treatment system(*] 2]7X]), Shipboard test(1A1&), IMO(=
AslAE7 1), Type approval(B2]5<?1), Electro-Cleen™(JHEZS)
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Table 1. Adoption of IMO BWM Convention
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Fig. 1. Procedures for the active substances approval and type approval.
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Table 2. Treatment System Approved by IMO as of March 2009
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Fig. 2. Testing Barge for Land-Based Test.
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Fig. 3. Configuration of the Electro-Cleen™ Ballast Water Treatment System.
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Fig. 4. M/V Yokohama.

Table 3. M/V Yokohama and it’s Electro-Cleen™, System
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Table 4. Description of Electro-Cleen™, System of M/V Yokohama

T & A Al
A)E1  Electro-Cleen™ System (ECS)
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2% Ballast Water Treatment System
£2F 300 m*h max.
2] 2]H  Electrolytic disinfection
A& 7] Compliance with D-2 performance standard regulated by IMO
s TRO 10mg/L + 12%Normal

(at the inside of electrolysis module)
Automatic input of Sodium thiosulfate solution neutraliser
25145 Less than or equal to TRO 0.02 mg/L after neutralisation before
S discharging (Adjustable to less than or equal to TRO 2 mg/L if
requested)
Ao} %= Manual/Automatic operation by control PC
Electrolysis Module, Rectifier, Heat-exchanger, TRO sensor
K %#Fx| unit, Automatic neutralisation unit, Hydrogen and Chlorine gas
monitor and Automatic air vent.
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Fig. 5. Electro-Cleen™, System of M/V Yokohama.
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Fig. 6. M/V Greenwing.

Table 5. M/V Greenwing and it’s Electro-Cleen™, System
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Table 6. Description of Electro-Cleen™, System of M/V Greenwing

T A A
A|Z  ECS (Electro-Cleen™ System)
melny ECS-300A X 4 SETS
= Ballast Water Treatment System
a2 1200 m*/h max.
z2]¥]  Electrolytic disinfection
RIS E Compliance with D-2 performance standard regulated
* by IMO
Nzl TRO 10m.g/L + 12%Normal (at the inside of
electrolysis module)
A|o]#x]  Manual/Automatic operation by control PC
e Electrolysis Module, Rectifier, Heat-exchanger, TRO

sensor unit
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Fig. 7. Electro-Cleen™, System of M/V Greenwing.
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Table 7. Result of Shipboard Test with M/V Yokohama
(Salinity: 30~32PSU)

S-1 S2 S-3
DOC (mg/L) 1.66 1.58 1.03
POC (mg/L) 0.85 0.88 0.44
TSS (mg/L) 474 714 64.9
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Table 8. Result of Shipboard Organisms Test with M/V Yokohama (S-1)

Date Sample Sampling at §0um<3 1.0~50um Heterptro. Bacteria E. coli Vibrio cholerae  Entero coccus
(inds/m>)  (inds/mL) (inds/mL) (cfu/100 mL)  (cfu/100 mL)  (cfu/100 mL)

20% 4,917 2,160 2.9 E+06 85 0 7

2007.07.03  Rawwater  50% 5,739 2,521 3.0 E+06 234 0 26

80% 3,703 1,936 6.0 E+0.6 260 0 26

20% 270 12 - 30 0 5

2007. 07.07 Control 50% 371 15 - 20 0 0

80% 282 12 - 35 0 0

20% 0 0 - 0 0 0

2007. 07.07 Treated 50% 0 0 - 0 0 0

80% 0 0 - 0 0 0

Table 9. Result of Shipboard Organisms Test with M/V Yokohama (S-2)

Date Sample Sampling at ?0 pmi 1 p~50 pm Heterf)tro. Bacteria E. coli Vibrio cholerae  Entero coccus
(inds/m”)  (inds/mL) (inds/mL) (cfu/100mL)  (cfu/100 mL)  (cfu/100 mL)

20% 3,522 920 6.5 E+06 20 0 0

2007.07.11  Raw water 50% 8,072 811 6.2 E+06 39 0 0

80% 7,071 816 5.6 E+06 39 0 0

20% 2,016 9 - 520 0 0

2007. 07.15 Control 50% 1,341 16 - 45 0 20

80% 1,316 11 - 100 0 0

20% 0 0 - 0 0 0

2007. 07.15 Treated 50% 0 0 - 0 0 0

80% 0 0 - 0 0 0

Table 10. Result of Shipboard Organisms Test with M/V Yokohama (S-3)

Date Sample  Sampling at ?0 pmf 1 Q~50 pum Hetergtro. Bacteria E. coli Vibrio cholerae  Entero coccus
(inds/m’)  (inds/mL) (inds/mL) (cfu/100mL)  (cfu/100 mL)  (cfu/100 mL)

20% 86,412 481 6.6E+06 416 0 0

2007.07.22  Raw water 50% 100,241 558 8.0E+06 364 0

80% 66,684 371 6.3E+06 611 0 7

20% 0 1,756 - 165 0 5

2007.07.23 Control 50% 3,876 82 - 125 0 0

80% 3,395 103 - 170 0 5

20% 0 0 - 0 0 0

2007.07.23 Treated 50% 0 0 - 0 0 0

80% 0 0 - 0 0 0
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