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2 DeEsliast PP 1
k] Plandill Pipe Unit 1
4 Electrofyzer Unit i
5 Neutrsfizstion Unit 1
g System Conitrol Unit 1

Head15m

MaX. capacity S00ms3 hr
Head20m

MOtOrACSE0N, S0k, B0HZ

Connection - 2004 flange type
Size - 1450mm X 5188

Maternial of chamber - S3400,
10T{Epony tar coating)
Connection - 2004, fiange type
Size 1L14585 x'W4T0 x HS84{mm)
BNk Msteral : SUS316
Capacity : B0L

-Size 1 L450 x'W2T0 x HETO[mm}
Maternial - 5541, 25T

Size 11200 x'W430 x H1600[mm)
Touch screen : 15inch, HMIL, PLC

KICST

Participant

Participant

El Test water tank 1
8 Trested water tank 1
10 Control water tank 1
EE Feed tank 1

12 FowmeterBsissting) 4

Matensl : 33400
Capscity - S00mS

Size 1 Dig 11m X Height - 5.5m
Mstersl - 55400
Capacity - 250mS
Size : Dis 75m x Height - m
Mstensl - S3400, 107
Capacity - 250mS

Capacity Sm3

Size 1 Dis 1E1m x Height : 2.2m
Miodel - KTM-500

Size 13004, fiangs type
Accurscy - 0.5
Range : 0~1000mS,/hr

KICST

HICST

KICST

14 TRO sensor z

REnge - onmm

Model - CLX-HF

Range : 0~10ppm
DUtput : 4-20mA
RE-454

Cperstion temp - S~40°C
Including sampling pump
-Pressure boOost pump
-4.51/min

Participant



Disinfection By-Products(DEPs) 1S 2|Ztbiolegical efficacy test, chemical analysis 2+
aquatic eco-toxicity teste= Zf2Z} Korea Marine Equipment Research Institute(KOMERI),
Korea Testing & Research Instituts(KTR) 2] 2 Marine Eco-technolegy Institute(MENH|
M H#SH, 2 E A" ZAs gasqedl Wt kiosT2| 2i2lEhH & Al ZCH

= AlEE KIosT 22| EEt 2hila To| = 24215 B SEEH, F5 A" WA
B (Bpeu) MEE 80| ZEE 5 MSEILL

Seawater Brackish water
> 32 psu 20-22 psu 8 psu
250 m3/h
Test water: 500 m#, control and treated water: 250 m=
10 mg/LTROas Cly

25% =odium thiosulfate {liquidtype)

MetHS 2 X H S AA|S
4, —I Sio oy T Ill_ A =

Test standard

AE 7| E 2 L MTF 2| BWMS Type Approval ZZEHPR. No. 2013-56, Annex 5 and
Annex 6)2FHMO (Res. MEPC. 174(58), Annex, PART 2, 2.3, 2.4 & Part 4)2| Guidelines for
Approval of Ballast Water Management Systems0|C}

1 ‘Watertemprature APHA Standard Method 2550:2012

2 pH APHA Standard Methed 4500 H+B:2012
3 ORP APHA Standard Methed 2580:2012

4 Salinity APHA Standard Methed 2520 B:2012

5 DO ASTM Standard Methed D828-09 C:2010
6  Turbidity APHA Standard Methed 2130 B:2012

T f1ET APHA Standard Methed 2540 D:2005

8 DOG/POCt 1S0 8245:1999

1The test was conducted by Korea Testing & Research Institute{ KTR).

WL ES-CE= 2N

Test standard

oo

Viable organisms Fleming & Coughlan, 1978

a (500 US EPABO0/R-10/146:2010°
APHA Standard Methed 10200 C:2012%
10 Viable organisms Anja et al., 2005%
(10-50) APHA Standard Methed 10200 C:2012

11 Heterotrophic bacteria APHA Standard Method 9125:2012
12 Coliform APHA Standard Methed 9222 b:2012
13 Escherichia coli US EPA1603:2009

14 Intestinal Enterococci  US EPA1600:2009

Toxicogenic Vibrio APHA Standard Method 9260 H:2012
Chelerae(01, 0139) and/or APl 20E kit{BioMericux, Inc.)

2 Staining with Neutral Red.

2 Touch with the point of a fine dissecting needle.

# Concentration technigues.

= Flugrescence staining with S-CFDA-AM.
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1) Ballasting Process

AE A 0129 O M BT E S5l Test watertankH| I3 WS =X
Organism densityS ¥ &0 M 28 SEEHE Feed tank0l| FH

Starch2t Glucese S Test water tankM £

Feed tanklH2| 0| S S 2 feed pumpS EH ballastline2 &2 FL

Ballast pump= 500m3/hrE FHEFIRI2H K-IEJ—.—tQSDmehrJ: Trested water
tank(T1)E, 0174 2] 3=(250m3/hr}= Control water tank(C1) 2 252t HLHFICE
Ballasting Process S2H 8 =2+ 7|5 Li2| D[ E S 22517 | 2|3 Electrolyzer UnitH|
Al Active SubstancesS W51 a5 H HESE=0l4SS S50 MEAME
= Y EE 10mg/LE RAISHICE

4, MBrEE S

2) De-Ballasting Process

Treated water tank(T1H L= M2l -2 HHZF17 | T BRHE A4S HHEP| 25HH =
E} 7 (neutralization unitlD{IA‘I JE-IE,IEIE,I-

Z3tH MEE = EEH 2 = sodium thissulfate T2 (S E 25%)5 AHESIHH, Ml
2| & TRO =X 2} discharge flow rateH| 2|3 L &F0| 2E=CE

de-Ballasting ProcessM = 2 2| TRO sensor? t AFE & 51 2H, 3|'L»|'E Z3} Treated
water tank(T1)2| & 2| 5-2| EHF{ TRO E £ & &7&5}1 CHE St =T 2| ME
TRO =55 =Fol=0 AHEEH 0| 2] Maximum Allowable Dlscharge
Concentration(MADC)= 0.2mg/L S F R EHCE

ZTH 2| SRS Trested water tank(T1)2| £H3 TRO = S| 2} AH0|SLE, LHEE

=y

]
=i
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T B = BRYEA ST = 0.2mm hEE

AHEAE R TRO X

Day5
Day 0
Sefore aAfter son
1 10.17+0.72 3.801+0.16 0.05+0.01
2 10.37+0.33 3.79+0.30 0.05+0.01
Frzori 3 10.28+0.12 3.8840.14 0.07+0.01
{>32psu) 4 10.30+0.30 2491015 0.03+0.02
5 10.26+0.54 2361017 0.06+0.05
[ 10.46+0.26 2881016 0.04+0.01
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