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ECS OMSM (Operation, Maintenance & Safety Manual) describes and provides detailed 

information on operation, maintenance and troubleshooting of Techcross Ballast Water Management 

System, Electro-Cleen™ System (hereinafter called ECS). 

The successful and safe operation of ECS is dependent upon proper handling, installation, operation 

and maintenance. 

Failure to follow the instructions may cause unexpected accidents and severe damage to crew, ECS and 

other property in the vessel. 

TECHCROSS shall not be responsible for any injuries or damage resulting from neglecting the 

directions described in the manual or any improper installation, use or maintenance. 

Please read full manual carefully before operation. 

 

 

 

In case of emergency, please contact our A/S centers at  

+82-51-601-4500 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maker : Techcross Inc. 
Address : 433 Noksansandeopbuk-ro, Gangseo-gu, Busan, Korea (46758) 
Tel. number : +82-51-601-4500 
Homepage address : www.techcross.com 
 

 

http://www.techcross.com/
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1. WARNING 
 

Only qualified personnel should operate and maintain ECS after becoming thoroughly familiar with 

proper operation, all warnings, safety notices, maintenance requirements and troubleshooting. 

 

• DO NOT operate if Inlet /Outlet valves of ECU are CLOSED. It can cause severe damage to the equipment 

and crews. 

Make sure that Inlet & Outlet valves of the ballast pump are OPEN before operation of ECS. 

• DO NOT open the cover of the equipment or maintain the equipment when power is ON in an explosive 

and flammable environment. 

 

 

Failure to heed warning and danger labels may result in equipment damage and possible personal 

injury. 

 

 

WARNING & DANGER LABELS 

 

HAZARDOUS VOLTAGE (WARNING) Contact may 

cause electric shock or burn. Turn off and lock out 
system power before servicing. 

 

Do Not Open the door and cover. 

Turn off and lock out power before servicing. 

 

HAZARDOUS VOLTAGE (DANGER) 

Contact may cause electric shock or burn. 

Turn off and lockout power before servicing. 

 

Attached : 

1. Near emergency stop Button. 

2. Near RCM selection switch. 
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Attached above CPC (Control PC) @ CCR 

 

Attached manual In/Outlet valves for ECS 
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2. ABBREVIATION 

 Abbr Full Name 

A 

ANU Auto Neutralization Unit 

APU Air Pump Unit 

C 

CPC Control PC 

CLX Chlorine Monitor 

CSU Conductivity Sensor Unit 

E 

ECM Electro-Chamber Module 

ECU Electro-Chamber Unit 

EM Electrode Module 

EPJ ECU Power Junction box 

ESJ ECU Signal Junction box 

F 

FMU Flow Meter Unit 

FTS Fresh water Temperature Sensor 

FTU Fresh water Tank Unit 

G GDS Gas Detection Sensor 

H 

HMI Human Machine Interface 

HEU Heat Exchanger Unit 
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 Abbr Full Name 

P 

PDE Power Distributor Equipment 

PI Pressure Indicator 

PS Pressure Switch 

PLC Programmable Logic Controller 

PRU Power Rectifier Unit 

PSU Practical Salinity Unit 

 
R 

RTU Remote Terminal Unit 

RCM Rectifier Control and Monitoring 

T 

TRO Total Residual Oxidant 

TRC Treatment Rated Capacity 

TSU TRO Sensor Unit 

TI Temperature Indicator 

TS Temperature Switch 
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3. ECS OVERVIEW 

3.1 Introduction of ECS 

3.1.1 General Information 

The purpose of a ballast water treatment system is to preserve the marine environment by preventing 

harmful sea organisms from migrating through ship’s ballast water. Techcross Inc. has developed and 

manufactured ECS, a Ballast Water Treatment System, and its goal is to sterilize marine bio species 

that pose potential threats to oceanic ecosystem elsewhere. 

 

3.1.2. Principles of disinfection 

There are four disinfection mechanisms in the electrolysis process of ECS: Hypochlorous acid, Radicals, 

ORP (oxidation reduction potential), and Residual chlorine. Hypochlorous acid, Radicals, and ORP 

(oxidation reduction potential) sterilize harmful organisms contained in the ballast water and Residual 

chlorine prevents harmful organisms from regenerating in the ballast tanks. 

 

3.1.3 Safety 

ECS is developed and designed to ensure that the operation is conducted in a safe and efficient manner, 

and to familiarize the users with the basic procedures that affect their own safety and the safety of their 

fellow users. However, the users should read the manual thoroughly and be educated to be able to 

maintain overall control of software and hardware safety before starting to operate ECS. 

 

3.1.4 Environment friendly 

ECS employs electrolysis method for active substance to disinfect micro-organisms in the ballast water. 

The levels of active substances produced during the electrolysis of seawater are below the standards 

for dangerous substances (United States standards). ECS adopts automatic neutralization system 

which is ANU to neutralize the treated water in the ballast tanks, resulting in lowering the TRO value 

below 0.1mg/L before discharging in order not to interrupt marine environment. 
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3.2 SYSTEM SPECIFICATIONS 

3.2.1 Specifications of ECS 

Division Specifications 

Name ECS (Electro-CleenTM System) 

Biological Efficacy Compliance with D-2 performance standard regulated by IMO 
Compliance with USCG 33 CFR Part 151.1511,2030 

Operation Performance 
Less than TRO 10 mg/L(At the inside of EM, average 6~10 mg/L) 
- Target TRO: Fresh water1) and Brackish water2) - 7.5 mg/L 

             Marine water3) - 7.8mg/L 

Neutralization Performance Less than TRO 0.1 mg/L: after neutralization before discharging 

Neutralization Method Automatic input of Neutralization solution 

Neutralizing Agent Sodium Thiosulfate (Na2S2O3) (Density: 45 ~ 55% (wt %) ) 

Hold Time 48hrs (Fresh water1)) 
N/A (Brackish water2) and Marine water3)) 

Operation method Automatic (Remote / Local) operation by CPC 

Operation S/W HMI (Human Machine Interface) 

System Flow capacity Min. 150m3/h ~ Max. 12,000m3/h  

Operational limitation of salinity Not applicable 

Electrolyte feed salinity 1.5 PSU 

Working pressure - ECU Max. 5 bar 

Working pressure - ANU Max. 10 bar 

Working pressure  
– Compressed air (Only Dry Air) Max. 7 bar - APU 

Pressure drop ECU – Max. 0.2 bar (Based on from inlet to outlet of the ECU) 

Fresh water working pressure for ANU Max. 10 bar 

Treated water temperature of ECU 
(Electrolyte feed temperature) 0℃ ~ 36℃ 

Cooling water temperature of PRU Max 36℃ 

Ambient air temperature 0℃ ~ 45℃ 

Power consumption 

-Based on water Temp : 15℃  
-Excepted F.W pump 

1PSU – 9kW ( per 100m3/h) 
3PSU – 7.5kW ( per 100m3/h) 
8PSU – 5kW ( per 100m3/h) 
30PSU – 3.4kW ( per 100m3/h) 

Current to PRU Max. 1100A 

Power 440VAC +/-10% - 60Hz 

Operating area Non-hazardous/hazardous 
[hazardous (zone1), Ex type should be used.] 

1) Fresh water: <1PSU,  2) Brackish water: 1-28PSU,  3) Marine water: >28PSU 
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 3.3 OPERATION PROCESS 

3.3.1 Ballasting Procedure 

The ballast water flows into the ship’s ballast pipelines through ballast pumps or other pumps via sea 

chests and/or ballast tanks including aft peak tank and fore peak tank. The intake or internal circulating 

seawater is disinfected by ECS, and the disinfected water remains in the ballast tanks until it is 

discharged. The ECS system, controlled by CPC, carries out the disinfection procedure. 

 

 

3.3.2 Deballasting Procedure 

The neutralizer shall be injected with maximum rate at the initial stage of deballasting. And then the 

amount of neutralizer shall be controlled in order that the TRO concentration may be less than 0.1mg/L. 

 

* Above image can be different from actual system 
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3.4 INSTALLATION AREA OF ECS 

ITEM 
On-deck 

/ Pump room 
(Hazardous 

Area) 

Accommodation 
/ Engine Room 

(Non-Hazardous 
Area) 

Ballast 
water 

Treatment 
Equipments 

Electro Chamber Unit (ECU) O (Ex) O 

Auto Neutralization Unit (ANU)  O 

T-Strainer O O 

Fresh water Tank Unit (FTU) O (Ex) O 

Air Pump Unit (APU) O (Ex) O 

Heat Exchanger Unit (HEU) 
*If Central cooling cannot be used O O 

Drain Tank Unit (DTU) 
* If necessary O (Ex) O 

Control and 
Monitoring 
Equipments 

Power Distribution Equipment (PDE) - O 

Control PC (CPC) - O 

TRO Sensor Unit (TSU) O (Ex) O 

Flow Meter Unit (FMU) O (Ex) O 

Fresh water Temperature Sensor 
(FTS) O (Ex) O 

Ex-Sea water Temperature Sensor  
(Ex-STS) 
* If Non-Ex proof type CSU cannot be 
used. 

O (Ex)  

Conductivity Sensor Unit (CSU) O (Ex) O 

Gas Detection Sensor (GDS) O (Ex) O 

Sea Water Pump (SWP) O (Ex) O 
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3.5 ECS COMPONENTS 

 

* Above image can be different from actual system 

Division of ECS 

No. Division List 

1 

Equipment 

ECU Electro Chamber Unit 

2 PRU Power Rectifier Unit 

3 EM Electrode Module 

4 EPJ ECU Power Junction box 

5 ESJ ECU Signal Junction box 

6 CPC Control PC 

7 TSU TRO Sensor Unit 

8 ANU Auto Neutralization Unit 

9 PDE Power Distributor Equipment 

10 

Sensor 

FMU Flow Meter Unit 

11 FTS Fresh water Temperature Sensor 

12 CSU Conductivity Sensor unit 

13 GDS Gas Detection Sensor 

14 TS Temperature Switch 

15 PS Pressure Switch 

16 

Option 

APU Air Pump Unit 

17 FTU Fresh water Tank Unit 

18 HEU Heat Exchange Unit 

19 T-Strainer 
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3.5.1 All scaled system of ECS 

3.5.1.1 Equipment scheme by scale up/down ECS-B1.1 (Ballast pump 1 line) 
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3.5.1.2 Equipment scheme by scale up/down ECS-B1.1 (Ballast pump 2 lines) 
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3.5.1.3 Equipment scheme by scale up/down Ex-ECS-B1.1 (Ballast pump 1 line) 
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3.5.1.4 Equipment scheme by scale up/down Ex-ECS-B1.1 (Ballast pump 2 lines) 
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3.5.2 Main Components 

3.5.2.1 Electro-Chamber Unit (ECU) 
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ECU Specification 

No. Item Standard Remark 

1 FLOW RATE 30% ~ 110% of TRC  

2 PRU & EPJ 
POWER SUPPLY 

AC 440V, 3ph, 60Hz  

3 
PRU 

COOING WATER 
CONDITION 

INLET PRESSRURE: MIN. 1.5BAR / MAX. 5BAR  

FLOW RATE VOLUME: MIN. 0.45m3/h(Per PRU 1EA)  

COOLING F.W TEMPERATURE(INLET): +36℃  

PRESSURE DROP: 0.5BAR  

4 Flange connection 

ECU-150B/Ex-ECU-150B : JIS 10K 250A  
ECU-300B/Ex-ECU-300B : JIS 10K 250A  
ECU-450B/Ex-ECU-450B : JIS 10K 250A  
ECU-600B/Ex-ECU-600B : JIS 10K 250A  
ECU-1000B/Ex-ECU-1000B : JIS 10K 350A  

 

 

ECU Weight and Dimension  

No. Model Weight (kg) Dimension (L x D x H : mm) Remark 

1 ECU-150B 1.1 380 790 x 540 x 862  

2 ECU-300B 1.1 420 1243 x 763 x 862  

3 ECU-450B 1.1 585 1490 x 763 x 862  

4 ECU-600B 1.1 685 1840 x 763 x 862  

5 ECU-1000B 1.1 1,300 2000 x 1124 x 914.5  

 

ECU Weight and Dimension  

No. Model Weight (kg) Dimension (L x D x H : mm) Remark 

1 Ex-ECU-150B 1.1 310 790 x 754 x 688  

2 Ex-ECU-300B 1.1 480 1140 x 754 x 688  

3 Ex-ECU-450B 1.1 650 1490 x 754 x 688  

4 Ex-ECU-600B 1.1 820 1840 x 754 x 688  

5 Ex-ECU-1000B 1.1 1,500 2000 x 1004 x 836  
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EM Weight and dimension 

No. Model Weight (kg) Dimension (L x D x H : mm) Remark 

1 EM-150 1.1 380 790 x 540 x 862  

2 EM-1000 1.1 420 1243 x 763 x 862  

 

EM Material 

No. Part Name Standard Material Remark 

1 Top cover JIS H 4000 AL6061  

2 Electrode JIS H 4600 Titanium  

3 Busbar JIS H 3100 Copper  

4 Body ASTM PVC  

 

PRU Material 

No. Part Name Standard Material Remark 

1 Base / Side body JIS H 4000 AL6061  

2 Front Cover JIS H 4000 AL6061  

3 Busbar JIS H 3100 Copper  

 

Ex-PRU Material 

No. Part Name Standard Material Remark 

1 Top cover JIS H 5202 AC2A  

2 Body JIS H 5202 AC2A  

3 Heat sink JIS H 4000 AL6061  

 

ESJ Material 

No. Part Name Standard Material Remark 

1 Housing JIS G 3141 SPCC  

 

EPJ Material 

No. Part Name Standard Material Remark 

1 Housing JIS G 3141 SPCC  
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3.5.2.2 Control PC (CPC) 

 

 

CPC Specification 

No. Item Standard Remark 

1 Input Power AC220V, 60Hz  

2 Install type Wall mounting  

3 IP Grade IP22  
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CPC Weight and dimension 

No. Model Weight (kg) Dimension (L x D x H : mm) Remark 

1 CPC 1.1 35 480 x 119 x 660  

 

CPC Material 

No. Part Name Standard Material Remark 

1 Housing JIS G 3141 SPCC  
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3.5.2.3 Power Distributor Equipment (PDE) 

 

 

 

PDE Specification 

No. Item Standard Remark 

1 Power Supply 3 Phase AC 440V, 60Hz  

2 Install Type Floor mounting and Self Standing  

3 Cable Entrance Bottom  

4 IP Grade IP 44  
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PDE Weight and Dimension  

No. Model Weight (kg) Dimension (L x D x H : mm) Remark 

1 PDE-24A 1.1K 412 700 x 700 x 1900  

2 PDE-12A 1.1 342 700 x 700 x 1600  

3 PDE-A4 1.1 324 700 x 600 x 1500  

 

PDE Material 

No. Part Name Standard Material Remark 

1 Housing. JIS G 3141 SPCC  
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3.5.2.4 TRO Sensor Unit (TSU) 

 

 

TSU Specification 

No. Item Standard Remark 

1 Input Power AC220V, 60Hz  

2 Install Type Floor Mounting and Self Standing  

3 IP Grade IP44  
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TSU Weight and Dimension  

No. Model Weight (kg) Dimension (L x D x H : mm) Remark 

1 TSU 1.1 100 470 x 450 x 1347  

2 Ex-TSU 1.1 28 474 x 240 x 733  

 

TSU Material 

No. Part Name Standard Material Remark 

1 Housing JIS G 3141 SPCC  

2 Pipe. JIS G 3459 STS316L  
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3.5.2.5 Auto Neutralization Unit (ANU) 

 

 

ANU Specification 

No. Item Standard Remark 

1 Input Power AC220V, 60Hz  

2 Install Type Floor Mounting and Self Standing  

3 Tank Capacity Approx. 50kg / Each 1 Tank  

4 Neutralizer Sodium Thiosulfate  

5 IP Grade IP44  
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ANU Weight and Dimension  

No. Model Weight (kg) Dimension (L x D x H : mm) Remark 

1 ANU – 5T 1.1 261 800 x 733 x 1655  

2 ANU – 10T 1.1 311 1200 x 733 x 1655  

 

ANU Material 

No. Part Name Standard Material Remark 

1 Tank JIS G 4304 SUS  

2 Pipe JIS G 4304 STS316  

3 Frame JIS G3141 SPCC  
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3.6 SAFETY MEASURES 

Pre-test documentation / General SHE impact assessment Potential hazards for the environment, 

safety of the crew and public health 

 

3.6.1 Pre-test document 

Active Substance approval testing in accordance with IMO Resolution MEPC.125(54). 

 

3.6.2 General SHE impact Assessment Potential; hazards 

3.6.2.1 Active Substance Generated by Electro-CleenTM System 

The electrolyzed ballast water includes chemical ingredients which have dynamic equilibrium with gas 

on the surface of the water or which are completely dissolved. There is no chlorine gas generation since 

the chlorine gas, generated in pH range of Electro-Cleen™ System operation, is hydrolyzed into 

hypochlorous acid or hypochlorous acid ion after completely dissolved in ballast water. The electrolyzed 

ballast water could generate peroxides and the concentrations of hydrogen peroxide and ozone are 

very low compared to free chlorine. According to treated seawater test using ECS, the maximum 

concentrations of hydrogen peroxide and ozone are less than 0.1mg/L. Having considered that the 

hydrogen peroxide concentration of oxyfuel used as a disinfectant is around 40,000mg/L, this substance 

have little effect on the risk to environment and human. 

 

3.6.2.2 Operating Condition and Active Substance Concentration Management 
of Electro- Cleen™ System 

For the ballast water management system using electrolysis, the additional filtration system is not 

necessary because ballast water treatment is conducted after large sediments in inflowing water are 

removed with a strainer. This electrolysis system disinfects with potential difference, radicals, and 

electrode oxidization which are generated instantaneously and disappeared in several seconds. The 

maintaining disinfectant is TRO. TRO concentration generated during ballast water treatment in this 

system is around 10mg/L even though the generated concentration is different by characteristics such 

as ballast water temperature, conductivity, types and concentration of materials dissolved in water. As 

reviewed in the next paragraph, this range of concentration does not require particular cautions when 

the crew or operators handle ballast water. Since the active substance in ballast water, hypochlorous 

acid, is affected by voltage and current, TRO generation is being managed by controlling voltage and 

current automatically so that the maximum concentration does not exceed 10mg/L. 
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3.6.2.3 Effect of Hypochlous Acid on Human 

TRO, generated as active substance during ballast water treatment with Electro-Cleen™ System, is 

dissolved in water when its concentration is low, and then most of it turns to hypochlorous acid in pH 

range of seawater. The maximum concentration generated from ECS operation is less than 10mg/L, 

that is, less than 0.001%. Acute and chronic toxicity test result of hypochlorous acid is as follows and it 

represents it has little effect on human. 

 

1. Short-term (acute) exposure  

1) Inhalation Hypochlorite does not easily form into vapour. The amount of chlorine released from dilute 

solution of hypochlorite solutions (less than 5.25%) under normal condition therefore is not significant. 

However, with more concentrated solutions and if the pH is powered, or if the solution is heated or if 

mixed with acids, higher amount of chlorine may be released. Mists formed from solutions can cause 

mild to severe irritation of the nose and throat, depending mainly upon the airborne concentration and 

the strength of the solution. There is no information about the short-term inhalation exposure to mists 

from hypochlorite solutions for human or animal.  

 

2) Skin contact  

Hypochlorite solutions can cause mild irritation to corrosive injury depending on the duration of contact, 

the concentration and pH of the solution, based on human and animal information. No irritation was 

experienced by 20 volunteers following the application of 1% hypochlorite solution (pH unspecified) for 

48 hours in the form of a covered patch. When 2% solution (pH unspecified) was used, weak or 

moderate irritation was experienced by 15 out of 69 volunteers. No skin reaction was observed in 3 

volunteers following a 48-hour application of 0.252% solutions in the form of a covered patch. Severe 

irritation was experienced by volunteers after 4-hour application of 5.25% hypochlorite solution (pH 10.7) 

to unbroken skin in the form of a covered patch. 

 

3) Eye contact  

Hypochlorite solutions can cause mild irritation to corrosive injury, depending on the concentration and 

pH of the solution, and the duration of the contact, based on human and animal information. There are 

several reports of pain, and in some cases, slight damage to the surface of the eye and/or cornea, being 

experienced after direct contact with commercial products containing sodium hypochlorite 

(approximately 5%). The eyes were washed with water or a salt solution (saline) and the injury cleared 

within 1-2 days. There are 3 reports of burning to the eyes with slow recovery following exposure to 

concentrated solutions (concentration unspecified).  

 

4) Ingestion  

Swallowing hypochlorite solutions can cause irritation, pain and inflammation of the mouth, throat and 

stomach, as well as vomiting. In severe cases, serious effects including ulceration and perforation of 
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the gastrointestinal tract and death can result. The effects depend on several factors, e.g., the amount 

ingested, the concentration and pH of the solution. About 29.5ml of a solution with 15% available 

chlorine may be lethal. For sodium hypochlorite solution with 3-6% of available chlorine, a lethal dose 

for humans of 200 ml has been reported. Severe injury has been observed in a person who ingested 

approximately 1 liter of 5.25% sodium hypochlorite having pH of 10.8. A woman who intentionally 

swallowed approximately 700ml of 5.25% sodium hypochlorite having pH of 11.5, showed falling mental 

status, perforation of the stomach, and died of cardiac arrest 4.5 hours after ingestion. Deaths have 

also resulted from aspiration of sodium hypochlorite solution into the lungs.  

 

2. Long-term (chronic) exposure  

1) Skin Prolonged or repeated contact with hypochlorite may cause dry, red, cracked skin (dermatitis).In 

a 5-year survey, 17/130 (13.1%) of first-time attacks of dermatitis reported among chemical factory 

workers were attributed to the misuse of hypochlorite to the clear skin (frequency of use and 

concentration not reported). 

 

2) Skin sensitization  

It is not possible to conclude hypochlorite as an occupational skin sensitizer. A few cases of skin 

sensitization have been reported, in all but one case, the individuals were predisposed to this type of 

reaction (reacting to other common allergens as well). Two non-occupational cases of sensitization to 

sodium hypochlorite have been confirmed by patch tests. Both individuals reported a history of skin 

reactions following exposures to products containing sodium hypochlorite or chlorine. Other family or 

personal history of allergies has not been reported. Negative results (0/86 and 0/90 individuals 

sensitized) have been obtained in two unpublished sensitization tests on human volunteers (human 

repeated insult patch test) using 4% sodium hypochlorite solution.  

 

3) Carcinogenicity  

The International Agency for Research on Cancer (IARC) has concluded that hypochlorite is not 

classifiable as to its carcinogenicity to humans  

 

4) Teratogenicity and embryo toxicity No specific conclusions can be drawn about the potential 

developmental toxicity of sodium hypochlorite from a human population study that examined the 

potential effects of chlorinating drinking water with sodium hypochlorite. Exposure in this study was 

based on the chlorination method, and not the measured amount of sodium hypochlorite or its 

byproducts in the water. 

 

5) Reproductive toxicity  

There is no human information available for reproductive toxicity. No firm conclusion can be drawn 

based on the limited animal information available. 

 



 

37 

ECS OMSM 

 Electro-Cleen™ System 
 

TC1710-001-USCG(MD)  Rev 0.6 

6) Mutagenicity There is no information available for human. The available information for animal 

suggests that sodium hypochlorite is not mutagenic. A positive result (sperm-head abnormalities) was 

obtained in one test using live mice. This test did not directly measure genetic damage. Negative results 

have been obtained in other tests with live mice. 

 

7) Potential for accumulation Hypochlorite does not accumulate in the body. It reacts with tissues (21). 

A rat study using radio labelled hypochlorous acid has shown that it is absorbed fairly rapidly in serum 

and eliminated from plasma with a half-life of 44 hours. 

 

3.6.2.4 Ship and personnel safety 

Total residual chlorine produced typically ranges from 6 to 10mg/L in the Electro-Clean system operating 

with an applied voltage lower than 13 volts. No skin irritation was experienced by 20 volunteers after 

application of a 1% hypochlorite solution (pH unspecified) for 48 hours under a patch. The possibility of 

risk from the electrochemically treated water to personnel does not exist. The system is also sealed 

tightly. This makes human exposure to treated water impossible under normal operational conditions. 

Since the Electro-Clean system is fully automated, cutting-off electricity to the system alone can ensure 

the safety of the ship and personnel at the time of emergency.  

 

3.6.2.5 Environment protection 

The concentration levels of total residual chlorine in treated water discharged from the Electro- Clean 

system is extremely low. TRC is easily decomposed by sunlight, micro-organisms and other reductants. 

Thus, residual chlorine will not be accumulated in harbors or ports. Octanol/ water partition coefficient 

of TRC is calculated to be log P(oct) = -3.42. TRC is not persistent and bio-accumulative. In reality, 

chlorine is used for the disinfection of drinking water not only in the United Kingdom and the United 

States, but also in most other countries. 

 

3.6.2.6 Hazard documentation and labeling 

The reactivity of the total residual chlorine in electrolytically disinfected ballast water is extremely high 

so that it is rapidly decomposed in seawater. The concentration level of total residual chloride in the 

ballast water is below 10mg/L. There is no possibility of explosion. Although there are only few 

precautions to be taken for management, there may be need to ventilate hydrogen generated during 

the electrolytic disinfection in order to prevent accumulation. A document that deals with the harmful 

substances produced during electrolysis including the MSDS (IMDG code entry) data has been 

summarized and provided below.  

 

1) MSDS  The Material Safety Data of 2~3% w/w sodium hypochlorite solution have been reported to 

be hazardous in case of eye and skin contact. For the carcinogenic effects, this material is not known 
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to cause cancer in animals or humans. There is no available Material Safety Data sheet for the 0.001% 

w/w sodium hypochlorite solution which is generated in the Electro-Clean system.  
 

2) IMDG  IMDG Code 8186, UN No.1791, Class 8, Packaging Group II/III, EmS No.8-08, MFAG table 

No.741 covers the hypochlorite solutions with more than 5% available chlorine. However, it does not 

cover the 0.001% sodium hypochlorite solution which is generated in the Electro-Clean system. 
 

3.6.2.7 Potential effects of the BWMS 

1) TRO  The operative conditions of Electro-Cleen™ System(ECS) is designed to generate 6 to 

10mg/L of TRO(Total Residual Oxidant) with less than 10mg/L of TRO in the worst cases to satisfy IMO 

D‐2 standard. ECS has been tested and proven to have not made a significant effect on corrosion of 

ballast tank. The corrosive effect of ECS was evaluated with the ‘International Paint Ltd’ in June 2010. 

Please refer to Ch. 9.1 Letter of International Paint Ltd. 

2) H2 gas  There are no potential effect by low concentration of hydrogen gas on a Vessel’s 

infrastructure so far.  

When the H2 gas is leaked, an alarm shall be activated in case the concentration of H2 gas is over 25% 

of LEL and the system shall be shut down in case the concentration of H2 gas is over 50% of LEL. In 

such cases the ship’s crew must ensure that enough ventilation (at least 6 air changes per hour) has 

been carried out by mechanical ventilation fan or natural ventilation by air vent heads prior to entering 

the space where the ECS is installed. 

 

3.6.3 Hazard documentation and labeling 

1) It was found that total residual chlorine at the concentration of 10mg/L recommended for ballast water 

treatment is completely degraded already after 1.1 days under light condition. 

2) The hydrogen peroxide and ozone concentration of the electrolytic solution is very low in comparison 

with the free chlorine. The maximum concentration produced during electrolysis of seawater is below 

0.1 mg/L for both hydrogen peroxide and ozone. 

3) From the acute toxicity test, no skin irritation was experienced by 20 volunteers after application of a 

1% hypochlorite solution (pH unspecified) for 48 hours under a patch. The possibility of danger to 

personnel from the electrolytically treated water does not exist. 

4) Since chlorine is being used to disinfect drinking water not only in the United Kingdom and the United 

States, but also in most other countries, there is almost no concern over PBT levels. 

 

The half-life of total residual chlorine was 0.58 day under light condition and 2.0 days under dark 

condition. No danger to humans and environment is expected. 
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4. DESIGN GUIDE LINE FOR EQUIPMENT 

4.1 Introduction 

4.1.1 Material requirements 

This design guidance is to recommend suitable materials for installation of Techcross ECS Suitable 

material for ECS is not limited to our recommendation. 

According to importance of below table, application of material can be changed based on Ship Owner’s 

or Ship yard’s standard. 

The column of Importance is divided as A and B, and each meaning of character is as below. 

 

* A : Strongly recommended. 

* B : Material recommendation is not limited to specified material. 

Application of material can be applied based on experience 

No. System Material Recommendation Importance Remark 

1 Ballast Sea Water Suitable materials for sea water B  

2 TRO Sampling  
& By-pass 

1) A312 - TP316, TP316L Grade 
2) A53 - Gr A Grade pipe with Suitable or 
Protective coating or treatment 
3) Equivalent / Higher grade material 

B  

3 ANU Dosing 
1) A312 - TP316, TP316L Grade 
2) Suitable materials for Sodium thiosulfate 
3) Equivalent / Higher grade material 

A  

4 PRU Cooling 

1) A53 Gr A Grade with acid pickling & 
phosphate for Chemical treated fresh water  
2) A53 Gr A Grade with Galvanizing for 
untreated fresh water 
3) Equivalent / Higher grade material 

B  

5 Air Supply 1) C1100 Tube 
2) Equivalent / Higher grade material B  

6 F.W Supply 
1) A53 Gr A Grade with Galvanizing coat 
2) B88 
3) Equivalent / Higher grade material 

B  

7 Ventilation  1) A53 Gr A Grade with Galvanizing coat 
2) Suitable material for H2 gas B  

8 Instruments 
1) B88 or A213 which is suitable for 
Intended Fluid (Please refer to above) 
2) Equivalent / Higher grade material 

B  
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4.2 General Design & Installation Guide 

4.2.1 CSU (Conductivity Sensor Unit) 

• Install CSU on sea chest common line. When it is unfeasible due to space limit, it can be installed 

on ballast line which is located on the front part of ECU chamber. 

• If shore power or shore cooling system is not used on the ship during ballasting, CSU can be 
installed on the cooling sea water line also. 

• Basically, CSU shall be installed on the line which flows sea water continuously during ballast 

operation 

 

 

CSU installation on the Sea Cross Line CSU installation between FMU and ECU Chamber 
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4.2.2 FMU (Flow Meter Unit) 

• Check the pipe length of FMU inlet & outlet as shown in the picture below to ensure FMU’s accuracy. 

(Inlet side: Min. 2D, Outlet side: Min. 1D, D: Pipe diameter) 

 
 

 

• When installing FMU vertically, the ballast water should flow from bottom to upward. 

 

 

 

• Use appropriate gasket for fluid component and fluid temperature. 

• When installing a flow meter larger than 400A, housing bending and damage of internal electric coil 

may occur. It is recommended to install support at the end of housing as in the picture below. 
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• Flow meter can be used for both directions. 

 

 

 

• It is necessary to keep elec. rod’s position horizontally. If it is hard to maintain it horizontally, it 

should not tilt more than 45 degrees from horizontal line. 

 
 

 

• When installing FMU on the highest point or discharge point, inaccurate value may be measured as 

full water condition is not fulfilled. In this case, install it as shown in the right picture so full water condition 

can be fulfilled. 
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• Display can be turned into 4 directions, 90 degrees (total of 360 degrees). 

 

 

 

• When installing FMU, FMU power should be turned off before starting any work. 

 

 

4.2.3 ECU (Electro Chamber Unit) 

• When installing combined chambers horizontally (if the capacities of the chambers are different), place 

the chamber with smaller capacity on the top side. 

 (If the chamber with bigger capacity is installed on the upper side, a problem may occur during ECU 

chamber maintenance.) 
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• When more than two (2) chambers are installed, there can be a large difference between capacities 

of chambers. If so, please request CFD (Computational Fluid Dynamics) to Techcross engineering 

team to check flow distribution. 

• Adjust yard pipe size to ensure that flow rate at chamber entrance is approx. 2~2.5 m/sec 

• When installing more than two (2) chambers vertically, note that the flow distribution of each chamber 

can be changed according to in/out flow direction. Arrange in/out flow direction as shown in the picture 

below. 

 

 

 

• In case of installing a horizontal pipe, it is recommended to install outlet at the higher position than 

inlet as in the picture below to fulfill full condition for ECU. (Min. 1D, D: Pipe diameter) 
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4.2.4 VLS(Vibration Level sensor) 

• VLS should be installed on the outlet of ECU where ballast pipe can be filled with water. 

- Horizontal type 

 

 

- Reference of Good Installtaion 

 

- Reference of Wrong Installation 
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- Reference of Vertical Installation 

 

 

Refer to the drawing below for installing VLS 
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4.2.5 TSU(TRO Sensor Unit) 

• When installing APU suction line, the height should be 2m from the sampling or dosing port. 

 

 

• Secure the space for maintenance (at least 700mm from the front part). 

 

 

• For pipe connection, please refer to the drawing below. 

 



 

48 

ECS OMSM 

 Electro-Cleen™ System 
 

TC1710-001-USCG(MD)  Rev 0.6 

• To protect equipment from vibration, support should be installed using fix bar connecting hole on the 
top part. 

 

 

• It is recommended to install TSU on one deck lower than ECU or on the same deck. 

TSU should be installed in the place where it is high enough to make sure that sampling water is 

provided to TSU by pipe pressure. 
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4.2.6 ANU (Auto Neutralization Unit) 

• When installing APU suction line, the height should be 2m from the sampling or dosing port. 
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5. Operation 
5.1 Drawings of ECS 

5.1.1 Piping and instrument diagram 
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5.1.2 Wiring diagram 

Basically ECS wiring is same but based on the ship’s control system grade, there are some difference 

as shown below. 

1) AMS grade system application and ICMS/IAS grade system with dry contact signal application (When 

Valve Remote Control System is available) 

 - AMS (ALARM MONITORING SYSTEM) does not have function that can judge the operation mode. And when 
the ICMS/IAS requires dry contact signal, ECS can send the trip signal for each operation mode as shown 
below. And if ICMS/IAS requires dry contact signal, also dry contact signal can be sent to ICMS/IAS but quantity 
of signal can be changed according to ICMS/IAS program. (e.g. one(1) common trip signal can be applied 
based on ICMS/IAS program condition) 
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2) ICMS/IAS grade system application with RS-485 communication (When Valve Remote Control 

System is available) 

   - ICMS (Integrated Control and Monitoring System) and IAS (Integrated Automation System) have 
function that can judge the operation mode by programming itself. So ECS send the common trip 
(fail) signal to ship’s control system by RS-485 communication as shown below. 
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3) Application when the Valve Remote Control System is not available. 

 - The ships which have does not have VRCS (e.g. Manual control of Valves) 
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5.2 Preparation for operation 

5.2.1 Preparation for Power up 

Component What to do 

MSBD/PDE Turn on MCCB. 

CPC Turn on the power. 

TSU Check remaining quantity and expiration date of CLX reagents. 

ANU 

Check whether ANU Fresh Water Tank contains a sufficient amount of neutralization solution. 

If “tank full” message is on, put sodium thiosulfate. 

Open Inlet valve of freshwater and Outlet valve of neutralizing agent. 

HEU/FTU 

Check whether water level of FTU Tank is normal. 

If water is not sufficient, replenish the tank manually with clean water. 

Open inlet / outlet valves of freshwater of both FTU and HEU. 

 

5.2.1.1 MSBD 
1. Turn on BWMS MAIN MCCB in MSBD. 

    

5.2.1.2 PDE 
1. Open the door of PDE and Turn on the MAIN MCCB.  

2. On the front door of PDE, flip the switch to “Remote Mode”. 
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3. Turn on OPERATION switch of the PDE to set HMI of CPC to Remote.  

Remote (Default): HMI controlled by CCR / Local: HMI controlled by PDE. 

3 -1 When OPERATION switch is located inside PDE: 

        

 

3 -2 When OPERATION switch is located on the PDE front door: 

        

 

5.2.1.3 CPC 
1. Press the Power button.  

2. The computer will boot up and HMI will operate automatically 
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5.2.1.4 TSU 
1. Check XGT on the front door of TSU.  

2. Press “F1” if it is in “Emergency Mode”; then, make sure that "Remote Mode" is set. 

 

3. Inside TSU, open the door of TRO Sensor #1 and #2.  

Check replacement cycle and remaining quantity of TRO Sensor before using it.  

Replace it with new one if it is expired or remaining quantity of reagents is lower than 20%. 

 

 

5.2.1.5 ANU 
1. Refer to Ch. 6.8.2 Replacement of Sodium Thiosulfate 
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5.2.1.6 HEU/FTU 
1. Fill cooling water more than medium level of FTU 

 

 

2. Open FTU Inlet and Outlet valve of freshwater.  

3. Open HEU Inlet and Outlet valve of freshwater. 

 

 

4. Refill cooling water more than medium level of FTU after "2" and "3" 
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5.2.2 Ballasting Operation Flows 
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Preparation for Ballasting Operation 

* CAUTION!! Make sure that all the valves on pipelines for ballasting are open. 

 
1. Open "Inlet Valve" and "Outlet Valve"  

2. Open Manual Valves.  

3. Close drain valve(s) connected to ECU.  

4. Open Inlet and Outlet valves of the cooling water.  

5. Close "Bypass Valve(s)"  

6. Open Manual Valve of TSU Sampling port.  

8. Start LT Cooling Pump for Cooling Water.  

9. Operate ballast pump.  

10. Check Ship’s Signal by following the procedure below.  

 

 

Step 1: Click “OP MODE” on HMI MAIN screen. 
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Step 2: Click“ "BALLAST" in "SELECT OPERATION MODE". 

 

 

Conditions for ballasting operation in the picture  

HMI operating requirements will be displayed in Required Signal.  

 

Step 3: Ship’s Valve and Pump Signal will be displayed in Ship’s Signal. 

Match Ship’s Signal (ship’s conditions) with Required Signal. 

If these two requirements match, Ballast in Current Status will be selected automatically.  

(“Ballasting Operation”) 

If “Ballasting Operation” is not selected, match the ship’s conditions with operating 

requirements. 
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5.2.3 Deballasting Operation Flows 
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Preparation for Deballasting Operation 

* CAUTION!! Make sure that all the valves on pipelines for deballasting are open. 
 

1. Open "Bypass Valve(s)"  

2. Close "Inlet Valve" and "Outlet Valve"  

3. Open Manual Valve of ANU Dozing Port.  

4. Open Manual Valve of TSU Sampling Port.  

5. After ECS Starts, Operate the ballast Pump.  

6. Check Ship’s Signal by following the procedure below.  

 

 

Step 1: Click “OP MODE” on HMI MAIN screen. 
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Step 2: Click“ "BALLAST" in "SELECT OPERATION MODE". 

 

 

 

Conditions for deballasting operation in the picture.  

HMI operating requirements will be displayed in Required Signal. 

 

Step 3: Ship’s Valve and Pump signal of ship will be displayed in Ship’s Signal. 

Match Ship’s Signal (ship’s conditions) with Required Signal.  

If these two requirements match, Deballast in Current Status will be selected automatically. 

(“Deballasting Operation”) 

If “Deballasting operation” is not selected, match the ship’s conditions with operating 

requirements. 
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5.2.4 Mixing Ballasting Operation(Option) Flows 
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Preparation for Mixing Ballasting Operation(Option) 

* If an alarm(Low salinity) occurs in freshwater zone, please operate according to 

the below procedure. 
 

※ Fill sea water(4~5% of total ballast volume) into Sea Water Holding Tank(APT or WBT) before sailing  
the fresh water zone. The amount of sea water for mixing ballasting operation is subject to be changed 

depending on the salinity of the area where the sea water is pumped in to sea water holding tank.   

Salinity 
of Marine Water 

(PSU) 

Ratio between Fresh water and Marine water 

Fresh water1) 
(%) 

Marine Water 
(%) 

30 95.00 5.00 

31 95.16 4.84 

32 95.31 4.69 

33 95.45 4.55 

34 95.59 4.41 

35 95.71 4.29 

36 95.83 4.17 

37 95.95 4.05 
   1) Salinity of fresh water: 0PSU 

※ Open the valve installed before Sea Water Holding Tank (APT or WBT) to be use.  

※ Check the status of related pumps and valves  

※ Automatic Flow Control Valve function throttling flow rate based on the measured Salinity of mixed 

water(1.5 ~ 2PSU). Check "Measured value of CSU" on HMI screen. 
 

 
1. Open "Inlet Valve" and "Outlet Valve"  

2. Open Manual Valves.  

3. Close drain valve(s) connected to ECU.  

4. Open Inlet and Outlet valves of the cooling water.  

5. Close "Bypass Valve(s)"  

6. Open Manual Valve of TSU Sampling port.  

7. Start LT Cooling Pump for Cooling Water.  

8. Operate ballast pump and mixing pump.  

The valve after the ballast pump should be adjusted so that the flow can be controlled 70% 
of treatment rated capacity(TRC). 

9. Check Ship’s Signal by following the procedure below. 
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Step 1: Click “OP MODE” on HMI MAIN screen. 

 

 

Step 2: Click "BALLAST" in "SELECT OPERATION MODE". 

 

Conditions for mixing ballasting operation in the picture.  

HMI operating requirements will be displayed in Required Signal. 
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Step 3: Ship’s Valve and Pump Signal will be displayed in Ship’s Signal. 

Match Ship’s Signal (ship’s conditions) with Required Signal. 

If these two requirements match, Ballast in Current Status will be selected automatically. 

(“Mixing Ballasting Operation”)  

If “Mixing Ballasting Operation” is not selected, match the ship’s conditions with operating 

requirements. 
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5.3 Automatic Operation 

5.3.1 Selection of Control position of ECS 

Step 1: REMOTE CPC (CONTROLLER)  

HMI is designed to start automatically when the power of REMOTE CPC is ON. 

      

 

Step 2: LOCAL CPC (VIEWER) 

HMI of LOCAL CPC is not designed to start automatically like HMI of REMOTE CPC. 

 

Click to start HMI of LOCAL CPC in the front part of PDE. 
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5.3.2 HMI Overview 

5.3.2.1 Configuration of HMI Screen 
HMI(Human Machine Interface) screen displays the overall operation status of ECS. Operation and Abnormal 

status can be checked in each Ballast/De-Ballast/Mixing Ballast mode. Values of components and sensors are 

observed respectively on HMI screen as well. 

 

 

(1) HMI MIMIC (HOME) 

 

 

* Above image can be different from actual system. 
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No. Name Icon Description 

1 TRO VALUE 
 

TRO value of each TSU sampling line 

2 ANU VALUE 
 

Injected neutralizer 

3 PMU 
 

Input voltage of PDE 

4 GDS 
 

Concentration of H2 gas 

5 FTS 
 

Fresh(Cooling) water temperature 

6 STS 
 

Ballast Sea water temperature 

7 FMU 
 

Ballast water flow rate in the pipe 

8 CSU 
 

Conductivity of sea water 

9 ECU 
 

Current value supplied to each EM/ECU 
operation state 

10 PUMP 
 

Operation state of the PUMP 

11 VALVE 
 

Valve status (Open / Close) 

12 TSU 
 

Operation state of TSU 

13 ANU 
 

Operation state of ANU 
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(2) Menu(Side bar)  

 

The menu bar is found on right side of the screen. 

 

 

 

 

 

 

 

 

 

No. Name Icon 

A Operation Time Operation time of each line 

B Power Button Click it to control HMI ON/OFF 

C HOME Button Click it to return to the Home screen 

D LOG Button Click it to check the log history 

E ABNORMAL Button Click it to check the alarm/trip status 

F CONDITION Button Click it to check the operation conditions 

G STATUS Button Click it to check the analog/digital signal 

H COMM Button 
Click it to check the communication 

conditions between each equipment 

I ADMIN Button 
Click it to set and check the 

enable/disable status 
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(3) Operation menu (Bottom side)  

 

 

No. Name Icon 

A REMOTE/LOCAL HMI LOCAL / REMOTE Selection 
(Check the possibility of control) 

B TIME Greenwich Mean Time (GMT) 

C LINE OPERATION 
Operation status of each line 

(Ballast / Deballast / Stop) 

D RUN Button Run ECS Operation 

E STOP Button Stop ECS Operation 

F ALARM ACK Button Stop Alarm (Buzzer) 

G RESET Button Abnormal Reset 

H OPERATION STATUS Run / Stop / Alarm / Trip 
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5.3.3 Operation Flow Chart 

5.3.3.1 Ballasting Operation Flow Chart 
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5.3.3.2 Deballasting Operation Flow Chart 
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5.3.3.3 Mixing Ballast Operation Flow Chart 
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5.3.3.4 Alarm Check Flow Chart 
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5.3.3.5 Fault Check Flow Chart 
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5.3.4 Ballasting Operation 

Step 1: Select appropriate operation mode after checking related pumps and valves. 

(Please refer to “Preparation for Ballast Operation”.) 

Check mode display to see if all the ballasting operation requirements are fulfilled. 

      Click “RUN” button on HMI Screen to start ECS. 

 

Step 2: Ensure that message says, “Do you want to start the ECS?" Click “YES” button. 
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Step 3: Check the notice of Hold Time according to salinity measured through the CSU. 

Ensure that ECU value and TRO value are displayed in 5 minutes after starting ECS. 

(Alarm or Shutdown should not occur during normal operation.)  

 

Step 4: Click “STOP” and Ensure that message says, “Do you want to stop the ECS?" 

       Click “YES” button. Stop ballast pump after stopping ECS operation.  
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5.3.5 Deballasting Operation 

Step 1: Select appropriate operation mode after checking related pumps and valves. 

(Please refer to “Preparation for De-ballast Operation”.) 

Check mode display to see if all the ballasting operation requirements are fulfilled. 

      Click “RUN” button on HMI Screen to start ECS.  

 

Step 2: Ensure that message says, “Do you want to start the ECS?" Click “YES” button 
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Step 3: Ensure that ANU value and TRO value are displayed immediately after operating ECS. 

(Alarm or Shutdown should not occur during normal operation.) 

 

Step 4: Click “STOP” and Ensure that message says, “Do you want to stop the ECS?" 

       Click “YES” button. Stop ballast pump after stopping ECS operation. 
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5.3.6 Mixing ballasting Operation(Option) 

Step 1: Select appropriate operation mode after checking related pumps and valves.  

(Please refer to “Preparation for Mixing Ballast Operation”.) 

Check mode display to see if all the ballasting operation requirements are fulfilled. 

       Click “RUN” button on HMI Screen to start ECS.  

 

Step 2: Ensure that message says, “Do you want to start the ECS?" Click “YES” button.  
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Step 3: Ensure that ECU value and TRO value are displayed in 5 minutes after starting ECS.  

(Alarm or Shutdown should not occur during normal operation.  

 

 

Step 4: Click “STOP” and Ensure that message says, “Do you want to stop the ECS?" 

       Click “YES” button. Stop ballast pump after stopping ECS operation. 
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5.4 Emergency Operation (By-pass) 

5.4.1 Emergency Situation 

If crew judge that the vessel is in danger during BWMS operation, emergency stop can be done by 

touching stop button of HMI or pressing EM'CY stop button of PDE. 

 

 

※ Emergency By-pass operation  

In case the following situation occurs during BWMS operation, please operate the ballast pump by-

passing BWMS to ensure the safety of the vessel and the crew’s safety. 

 

1) In the event of a major fault in the equipment.  

- After checking shutdown for BWMS, please check the troubleshooting and take an adequate action 

following the troubleshooting in operation manual.  

 

2) In the event of emergency situation on the vessel.  

- If crew judge that the vessel is in danger during BWMS operation, emergency stop can be done by 

pressing EM'CY stop button of PDE.  

 

3) After power loss.  

- In case the malfunction of the generators onboard or power supply for BWMS itself, countermeasures 

are as follows.  

① Please replace with the new one.  

② if ① is not infeasible, operate ballast system onboard except for BWMS. 

 

In those three(3) cases, please conduct ballast, de-ballast operation only by opening by-pass valve 

and operating the ballast pump(s).  
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Please be noted that visual, audible alarms shall be activated and automatically recorded upon the 

opening of by-pass valve when  

1) The power supply(AC220V) to CPC is on.  

2) HMI(Human machine Interface) is in operation.  

 

However, please be noted that visual, audible alarms shall not be activated and automatically 

recorded upon the opening of by-pass valve when HMI is not in operation due to the failure of power 

supply to CPC. 

 

In case of the failure of power supply to CPC, the record about ballast/de-ballast by opening by-pass 

valve must be in writing manually. 
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5.4.2 By-pass Operation Flows 
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5.5 Stop Procedure 

5.5.1 Stop Procedure of CPC 

Caution!! Abnormal shut down of CPC will cause damage to main memory of CPC. 

 
Step 1: Click “POWER” button on HMI screen of Main CPC to turn off HMI.  

Step 2: Ensure that message says, “Are you sure you want to quit the ECS?"  

Step 3: Click “YES” button.  

Step 4: Click the password  

Step 5: Click “Turn off” button on Window XP 
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5.5.2 Stop Procedure of ECS 

Step 1: Turn off MCCB power of PDE. 

 

 

Step 2: Turn off BWMS power of MSBD. 
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5.6 Abnormal Status of ECS 

5.6.1 When the BWMS is failed 

5.6.1.1 The ships which can be composed valve operation by Valve Remote Control System (VRCS) 

and ship’s system is applicable for sea to sea mode, circulation mode and driving water stop or other 

method so that untreated water cannot be flowed into ballast tank or un-neutralized water cannot be 

discharged to sea. 

- If ECS is abnormally stopped during operation, ECS send the BWMS fail (trip) signal to ship’s control 

system (AMS, ICMS and IAS). 

- The ships which have Alarm Monitoring System (AMS) with VRCS, 

i) ECS send the separated signals for each operation mode. Then AMS send these signals to ship’s 

Valve Remote Control System (VRCS). According to this signal, VRCS will control the valves to 

make sea to sea mode or circulate flowed sea water in the system or stop the water stripping, as 

applicable. 

 - The ships which have Integrated Control and Monitoring System (ICMS) or Integrated Automation 

System (IAS) with VRCS, 

i) Basically, Programmed ICMS or IAS which can judge the BWMS operation mode is necessary. 

  If not, above i) will be applied. 

  If possible, ECS send the common fail (trip) signal to ICMS or IAS so that ships’ control system can 

send this signal to ship’s Valve Remote Control System (VRCS). According to this signal, VRCS 

will control the valves to make sea to sea mode or circulate flowed sea water in the system or stop 

the water stripping, as applicable. 

 

Regarding to above signals, please refer to 5.1.2 Wiring diagram on this OMSM. 

 

 

5.6.1.2 The ships which cannot be composed automatical valve operation 

If ECS is abnormally stopped during operation, a message will be appeared on HMI screen as below 

on each operation mode and proper action by BWMS operator is necessary. 

• When message is appeared during ballast operation mode, related valves need to be operated 

manually so that untreated sea water cannot be flowed to Water Ballast Tank. 

• When message is appeared during de-ballast operation mode, related valves need to be operated 

manually so that un-neutralized ballast water cannot be flowed to overboard. 

• When message is appeared during stripping operation mode, related valves need to be operated 

manually so that un-neutralized ballast water cannot be flowed to overboard. 
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6. MAINTENANCE 

6.1 General Information 

Purpose  

Potential accidents during ECS operation can be prevented through a systematic maintenance plan. 

 

• The inspection / maintenance of ECS components should be performed based on the inspection / 

maintenance schedule recommended by ECS manufacturer.  

• It is important to ensure the condition of functions of ECS operation through regular or intermittent 

inspection / maintenance.  

• A person in charge should check maintenance schedule sheet and equipment history card to make 

sure that it is being executed as planned  

• Inspection of spare parts should be performed on a regular basis in order to maintain them in good 

condition.  
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6.2 Preparation of maintenance 

Before maintenance 

• Before the maintenance of ECS, please check that ECS is in operation. 

• If ECS is in operation, operator can check the running status on right lower side of HMI Screen as 

below and stop ECS according to stop procedure.  

 

• Press the menu button in order, Log  Maintain  Maintain Mode 

• Then input of Password required as below. 
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• A message indicates maintenance mode will be appeared. During this message is on, ECS cannot 

be operated. 

 

 

• After finishing of maintenance, authorized person should select the “maintain clear” and then input the 

password so that BWMS is ready for operation. 
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6.3 Routine maintenance of Equipment 

6.3.1 Electro-Chamber Unit (ECU) 

This design guidance is to recommend suitable materials for installation of Techcross ECS. Suitable 
material for ECS is not limited to our recommendation 

Code Description Interval 
(M) Main Check Points Countermeasures 

ECU-M-001 Electro-Chamber 
Module 

Weekly Appearance status  
of ECM Cleaning it with soft cloth. 

Weekly Appearance status of 
drain bolt 

If broken, replace it with spare 
part.  
Refer to Ch. 8.3.1Replacement 
of Spare parts 

Weekly Appearance status of 
gasket 

If drain gasket is defective, 
replace it with spare part.  
Refer to Ch. 8.3.1Replacement 
of Spare parts.  

ECU-M-002 Electro-Chamber 
Module 

Weekly Appearance status of 
name plate  Cleaning it with soft cloth. 

3 Check if painting of ECM 
is damaged  Painting. 

200 Hour Total Ballast Operation 
Time on HMI  

Cleaning EM with EM Washing 
Unit (EWU).  
Refer to Ch. 8.3.2 Procedure for 
ECU Cleaning.  

ECU-M-003 ECM 
Protector Cover 

Weekly 
Connection status Of 
ECM protector Cover 
with ECM 

Tightening bolts and nuts with 
washer. 

Weekly Appearance status of 
electric label Cleaning it with soft cloth. 

Weekly Appearance status of 
general avoidance Label Cleaning it with soft cloth. 

Weekly Appearance status of 
name plate Cleaning it with soft cloth. 

ECU-M-004 PS & PI 

Weekly Cleaning cooling water 
inlet pipe 

Cleaning it with air brushing by 
air compressor. 

1 Operation status of PS If defective, contact Techcross. 

12 
Connection status of joint 
and check if joint is 
leaking 

Reconnecting quick coupler 
socket with quick coupler plug. 

ECU-M-005 TS & TI 

Weekly Cleaning cooling 
water inlet pipe 

Cleaning it with air brushing by 
air compressor. 

1 Operation status of PS If defective, contact Techcross. 

12 
Connection status of joint 
and check if joint is 
leaking 

Reconnecting quick coupler 
socket with quick coupler plug. 
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6.3.2 Power Rectifier Unit (PRU) 

Code Description Interval 
(M) Main Check Points Countermeasures 

PRU-M-001 Name Plate Weekly 
Appearance status  
of name plate Cleaning it with soft cloth. 

PRU-M-002 Handle Weekly Operation status of 
handle 

If defective, contact Techcross. 

PRU-M-003 Joint 
(20A-Water in) 

Weekly 

Connection status of 
joint and check if joint is 
leaking 

Reconnecting quick coupler 
socket with quick coupler plug. 

Check for leaks on PRU 
piping assembly 
(Flange, Female plug, 
Socket, Plug, Coupling) 

If defective, contact Techcross. 

PRU-M-004 Joint 
(20A-Water Out) 

Weekly 

Connection status of 
joint and check if joint is 
leaking 

Reconnecting quick coupler 
socket with quick coupler plug. 

Check for leaks on PRU 
piping assembly 
(Flange, Female plug, 
Socket, Plug, Coupling) 

If defective, contact Techcross. 

PRU-M-005 Run Light Weekly 

Operation status of run 
light 

If defective, replace it with spare 
part. Refer to Ch. 8.3.1 
Replacement of Spare parts. 

Appearance status of 
run light cover 

Cleaning it with soft cloth. 
If broken, contact Techcross. 

PRU-M-006 Alarm Light Weekly 

Operation status of 
alarm light  

If broken, replace it with spare 
part. Refer to Ch. 8.3.1 
Replacement of Spare parts. 

Appearance status of 
alarm light cover 

Cleaning it with soft cloth 
If broken, contact Techcross. 

PRU-M-007 Power Terminal Weekly Connection status of 
power terminal 

If power cable is defective, 
contact Techcross. 

PRU-M-008 Communication 
Terminal Weekly Connection status of 

communication terminal 
If communication cable is 
defective, contact Techcross. 

PRU-M-009 Cooling Water 
Inlet Hose 

24 Cleaning cooling  
water inlet hose 

Cleaning it with air brushing by air 
compressor 
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6.3.3 Power Distributor Equipment (PDE) 

Code Description Interval 
(M) Main Check Points Countermeasures 

PDE-M-001 Square Light Weekly 

Operation status of 
alarm light 

If defective, replace it with spare 
part. Refer to Ch. 8.3.1 
Replacement of Spare parts. 

Appearance status of 
alarm light cover 

Cleaning it with soft cloth 
If broken, contact Techcross. 

PDE-M-002 Square Light Weekly 

Operation status of 
square light 

If defective, replace it with spare 
part. Refer to Ch. 8.3.1 
Replacement of Spare parts. 

Appearance status of 
alarm light cover 

Cleaning it with soft cloth. 
If broken, contact Techcross. 

PDE-M-003 Digital Power 
Meter Weekly Appearance status of 

LCD display 

Cleaning it with air brushing and 
soft cloth. 
If defective, contact Techcross. 

PDE-M-004 ECS-RCM Weekly Appearance status of 
RCM 

Cleaning it with air brushing and 
soft cloth. If defective, contact 
Techcross. 

PDE-M-005 Selector Switch Weekly Operation status of 
selector switch If defective, contact Techcross. 

PDE-M-006 Switch On / Off Weekly Operation status of  
switch on / off 

If defective, contact Techcross. 

PDE-M-007 PB Switch Weekly Operation status of PB 
switch If defective, contact Techcross. 

PDE-M-008 Name Plate Weekly Appearance status of 
name plate Cleaning it with soft cloth. 

PDE-M-009 Power Distributor 
Equipment Weekly Appearance status of 

PDE 
Cleaning it with air brushing and 
soft cloth. 

PDE-M-010 Electric Sub 
Assembly 

Weekly Attachment status of 
electric sub assembly 

Tightening bolts and nuts. 

PDE-M-011 PCB Connection Weekly Appearance status of 
PCB connection Tightening bolts and nuts. 

PDE-M-012 
Power Cable and 
Communication 

Cable 
Weekly 

Insulation status of 
power cable and 
communication cable 

If defective, contact Techcross 
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6.3.4 Control PC(CPC) 

Code Description Interval 
(M) Main Check Points Countermeasures 

CPC-M-001 LCD Display 
(Touch Screen) Weekly 

Operation status of 
LCD display 
(Touch Screen) 

Cleaning it with air brushing and 
soft cloth. 

CPC-M-002 LAN Port Weekly Connection status of 
LAN port 

If LAN Port is defective, contact 
Techcross. 

CPC-M-003 USB Port Weekly Connection status of 
USB port 

If USB Port is defective, contact 
Techcross. 

CPC-M-004 
Power On/Off 

Switch Weekly 
Operation status of 
power on/off switch If defective, contact Techcross. 

CPC-M-005 Name Plate Weekly Appearance status of 
name plate Cleaning it with soft cloth. 

CPC-M-006 Cable Entry Weekly Appearance status of 
cable entry If defective, contact Techcross. 

CPC-M-007 Wall Mount 
Bracket Weekly Attachment status of 

wall mount bracket Tightening bolts and nuts. 

CPC-M-008 A/Vibration 
Rubber Weekly Appearance status of 

anti-vibration rubber If defective, contact Techcross. 

CPC-M-009 Cable Gland Weekly Appearance status of 
cable gland If defective, contact Techcross. 

CPC-M-010 Control PC Weekly Overhaul Overhaul CPC by ship’s service 
engineer. 
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6.3.5 TRO Sensor Unit (TSU) 

Code Description Interval 
(M) Main Check Points Countermeasures 

TSU-M-001 Hinge Weekly Appearance status of hinge Tightening bolts and nuts. 
Cleaning it with soft cloth. 

TSU-M-002 Body Weekly Appearance status of body Cleaning it with soft cloth. 

TSU-M-003 Name Plate Weekly 
Appearance status of name 
plate Cleaning it with soft cloth. 

TSU-M-004 Door Weekly Appearance status of door Cleaning it with soft cloth. 

TSU-M-005 Handle Weekly Operation status of handle If defective, contact Techcross. 

TSU-M-006 Control Panel 
Cover Weekly Appearance status of 

control panel cover 
If broken, contact Techcross.  
Cleaning it with soft cloth 

TSU-M-007 Male Connector 

Weekly 
Connection status of 
WASTE male connector 
and SUS tube 

Reconnecting coupling of SUS 
tube with WASTE male 
connector 

Weekly 
Connection status of 
BYPASS male connector 
and SUS tube 

Reconnecting coupling of SUS 
tube with BYPASS male 
connector 

Weekly 
Connection status of 
DISCHARGE male 
connector and SUS tube 

Reconnecting coupling of SUS 
tube with DISCHARGE male 
connector 

Weekly 
Connection status of 
STARBOARD male 
connector and SUS tube 

Reconnecting coupling of SUS 
tube with STARBOARD male 
connector 

Weekly 
Connection status of PORT 
male connector and SUS 
tube 

Reconnecting coupling of SUS 
tube with PORT male connector 

1 Operation status of pump If defective, contact Techcross. 

TSU-M-008 Air Pump 

Weekly Check the status of Air pump If defective, contact Techcross. 

1 Operation status of pump If defective, contact Techcross. 

24 Overhaul Overhaul pump by ship’s service 
engineer 

TSU-M-009 2-Way 
Solenoid Valve 6 Clean it with Maintenance 

procedure. 

If defective, contact Techcross. 
Refer to Ch. 8.3.3 Procedure for 
maintenance of Solenoid valve. 

TSU-M-010 TRO Sensor 
Unit Weekly Check for leaks in TSU 

If leaking, reconnect fittings 
tighten. 
If defective, contact Techcross. 

TSU-M-011 
CLX OnLine 

Residual 
Chlorine Monitor 

Weekly Connection status of inline 
T-strainer 

Tightening bolts and nuts  
If defective, contact Techcross. 

1 Cleaning inline T-strainer 

Cleaning it with air brushing by 
air compressor. 
Refer to Ch. 6.4.1 (Regular 
maintenance Procedure)TSU. 
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6.3.6 Auto Neutralization Unit (ANU) 

Code Description Interval 
(M) Main Check Points Countermeasures 

ANU-M-001 Front Door Weekly Appearance status of front 
door 

Tightening bolts and nuts. 
Cleaning it with soft cloth. 

ANU-M-002 Inbox 
Assembly Weekly Appearance status of 

inbox assembly 
Tightening bolts and nuts. 
Cleaning it with soft cloth. 

ANU-M-003 Side Door Weekly Appearance status of side 
door 

Tightening bolts and nuts. 
Cleaning it with soft cloth. 

ANU-M-004 
T/Body, 
B/Frame 
Assembly 

Weekly Appearance status of 
T/body, B/frame assembly 

Tightening bolts and nuts. 
Cleaning it with soft cloth. 

24 Cleaning F.W Tank 
Cleaning F.W tank with fresh 
water. 

ANU-M-005 Tank Top 
Cover Weekly Appearance status of 

tank top cover 
Tightening bolts and nuts. 
Cleaning it with soft cloth. 

ANU-M-006 Tower Lamp Weekly Appearance status of 
tower lamp 

Tightening bolts and nuts. 
Cleaning it with soft cloth. 
If tower lamp is defective, contact 
Techcross. 

ANU-M-007 XGT Housing 
Assembly Weekly Appearance status of XGT 

housing assembly 
Cleaning it with air brushing and 
soft cloth. 

ANU-M-008 Sensor Cover Weekly 
Appearance status of 
sensor cover 

Tightening bolts and nuts. 
Cleaning it with soft cloth. 
If broken, contact Techcross. 

ANU-M-009 Torque Hinge Weekly Appearance and operation 
status of torque hinge 

Tightening bolts and nuts. 
If broken, Contact to Techcross. 

ANU-M-010 Draw Latch Weekly Appearance and operation 
status of draw latch 

Tightening bolts and nuts. 
If broken, contact Techcross. 

ANU-M-011 Tank Window Weekly Appearance status of tank 
window 

Cleaning it with soft cloth. 
If broken, contact Techcross. 

ANU-M-012 Window Plate Weekly Appearance status of 
window plate 

Tightening bolts and nuts. 
Cleaning it with soft cloth. 

ANU-M-013 Level Sensor 1 Operation status of level 
sensor 

If defective, contact Techcross. 

ANU-M-014 Agitator 1 Operation status of 
agitator If defective, contact Techcross. 

ANU-M-015 
Metering 

Pump 

1 Operation status of 
quantity pump If broken, contact Techcross. 

24 Overhaul Overhaul quantity pump by ship’s 
service engineer. 

ANU-M-016 Strainer 6 Cleaning strainer of 
ANU tank. 

Cleaning strainer of ANU tank 
Refer to Ch. 6.4.2 (Regular 
maintenance) ANU. 
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6.3.7 Flow meter Unit (FMU) 

Code Description Interval 
(M) Main Check Points Countermeasures 

FMU-M-001 Flange Weekly Connection status of 
flange 

Tightening nuts and bolts. 
If gasket is defective, replace it 
with spare part. 
Refer to Ch. 8.3.1 Replacement of 
Spare parts. 

FMU-M-002 Body Weekly Appearance status of 
body Cleaning it with soft cloth. 

FMU-M-003 Head Weekly Appearance status of 
head Cleaning it with soft cloth. 

FMU-M-004 LCD Display Weekly 
Appearance and 
operation status of LCD 
display (Screen Display) 

Cleaning it with air brushing and 
soft cloth. 
If LCD display is defective, contact 
Techcross. 

FMU-M-005 Lining Weekly 

Appearance status of 
lining. 
(Hard Rubber) Check 
for leaks 

If defective, contact Techcross. 

FMU-M-006 Electrode 
Signal Cable Weekly Insulation status of 

electrode signal cable If defective, contact Techcross. 

FMU-M-007 Grounding 
Ring Weekly 

Appearance status of 
grounding ring.  
Check if the status of 
grounding is normal 

If defective, contact Techcross. 

FMU-M-008 Gasket 60 Gasket of flange 
Replace gasket every dock.  
Refer to Ch. 8.3.1 Replacement of 
Spare parts. 

FMU-M-009 KTM 
Detector 1 Operation status of TMS 

pro-gram Conducting self-function test. 
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6.3.8 Conductivity Sensor Unit (CSU) 

Code Description Interval 
(M) Main Check Points Countermeasures 

CSU-M-001 Conductivity 
Sensor Unit 

Weekly Operation status of 
CSU If defective, contact Techcross. 

Weekly Appearance status 
of CSU Cleaning it with soft cloth. 

Weekly 
Connection and 
leakage status of 
CSU with ECM 

If teflon is defective, contact 
Techcross. 

6 Cleaning CSU Cleaning it with air brushing with an 
air compressor. 

CSU-M-002 Conductivity 
Sensor Unit 

Weekly Appearance status of 
CSU 

Cleaning it with air brushing and 
soft cloth. 

Weekly Connection status of 
CSU Tightening bolts and nuts. 

 

6.3.9 Freshwater Temperature Sensor (FTS) 

Code Description Interval 
(M) Main Check Points Countermeasures 

FTS-M-001 
F.W. 

Temperature 
Input Cable 

Weekly 
Appearance status of 
F.W. temperature 
input cable 

If defective, contact Techcross. 

FTS-M-002 
F.W. 

Temperature 
Sensor 

Weekly Appearance status 
of FTS 

Cleaning it with air brushing and 
soft cloth. 
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6.3.10 Gas Detection Sensor (GDS) 

Code Description Interval 
(M) Main Check Points Countermeasures 

GDS-M-001 
GDS 

Input cable 3 
Appearance status of 
GDS input cable If defective, contact Techcross. 

GDS-M-002 GDS Sensor 3 
Appearance status of 
GDS 

Cleaning it with air brushing and soft 
cloth. 

 

6.3.11 T-strainer 

Code Description Interval 
(M) Main Check Points Countermeasures 

TST-M-001 
differential  
pressure 

0.5 bar 
Clean filter 
Clean residuals in the 
strainer 

If defective, contact Techcross.  
Refer to Ch. 6.4.4 (Regular 
maintenance) T-STRAINER. 
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6.4 Regular maintenance Procedure 

6.4.1 TSU 

 

1)-1 Clean CLX Filter and Check leakage 

Step 1:  Disassemble the CLX filter by turning to the left. 

Step 2:  Drain the water from the filter and clean it with an air compressor (4~7kg/cm2). 

 

Step 3:  Reassemble the filter, following instructions in reverse order (from step 2 to step 1). 

Step 4:  Check that all pipe connections and valves are not leaking. 

 

1)-2 Adjust pressure level of Regulator  

Step 1: Set pressure level of regulator (on the right side of circulating pump) at 1.5 bar by adjusting 

dial of regulator. 
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6.4.2 ANU 

2)-1 Cleaning strainer of ANU tank  

Step 1:  Open the valve of drain line and drain the remaining neutralizing solution from both left and 

right tank. 

Step 2:  Clean both left and right tank with freshwater. 

 

Step 3:  Clean the strainer with an air compressor (4~7kg/cm2). 

 

Step 4:  Open the front cover and the side cover of ANU.  

Check that all pipe connections and valves are not leaking. 
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6.4.3 PRU 

3)-1 Check leakage of cooling water connector  

Step 1: Check leakage from both Inlet and Outlet cooling water connector. 

Step 2: Tighten the connector using tools in case of leakage.  

Step 3: Reassemble the connector if the leakage continues. 

 

 

4)-1 Check the strainer* of cooling water line. 

Step 1. Disassemble the cooling water line and take out the strainer. 

Step 2. Check the strainer. If it is blocked, clean it.   

Step 3. Reassemble the cooling water line. And check the all pipe connections are not leaking. 

                       

* Strainer have been installed to prevent the blockage of cooling water line from PRU. 

 Crew should be check the condition once every quarter.  
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6.4.4 T-STRAINER 

 

ITEM 
NO. 

DESCRIPTION 
ITEM 
NO. 

DESCRIPTION 

 

BODY INLET 
FLANGE  

STUD BOLT 

 

BODY OUTLET 

FLANGE  

COVER 

 

BODY 
 

FILTER 

 

DRAIN PLUG 
 

COVER GASKET 

 

NUT   
 

 

Procedure of cleaning and replacing strainer filter 

 

1. Clean the strainer if the difference between the pressure of Inlet and Outlet is over 0.5 bar.  

2. Close both front and back valves of the strainer.  

3. Open drain plug (4) slowly to drain all the fluid.  

4. Unscrew nut (5) to remove cover (7).  

5. Remove filter (8) and clean it.  

(Clean residuals with high-pressure water and air.)  

6. Check condition of filter. If it is damaged, replace it with its cover Gasket (9).  

7. Clean residuals in the strainer.  

8. Reassemble the filter, following instructions in reverse order.  

(Please consider the flow direction and shape of filter.) 
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6.5 Long-term Lay-up 

When the system is not in use for long-term period due to the international purposes such as  

“Don’t want to use before IMO D2 ratification”, long-term anchorage, etc. 

Component What to do 

CPSs Turn it off. 

PDE and MSBD Turn off MCCB. 

ANU 

Open the front and side covers.  

Check that all pipe connections and valves are not leaking.  

Close all Inlet valves of freshwater.  

Turn draining rubber hose facing outward.  

Open drain valve to drain neutralizing solution.  

Clean the filter with an air compressor and reassemble the front and side covers 

TSU 

Close sampling valves and Disassemble CLX filter.  

Remove all sampling water and Clean up strainer and Reassemble CLX filter.  

Remove reagent from CLX sensor.  

Clean pipe by injecting fresh water with flushing kit. 

ECU 
Close inlet / outlet / drain valves.  

Close PRU cooling water inlet / outlet valves  

HEU&FTU 

Close inlet / outlet valves for sea / fresh water of HEU.  

Close fresh water inlet / outlet valves of FTU.  

Open drain valve at the bottom of FTU tank.  

Drain cooling water from FTU tank to empty the tank  
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6.5.1 MAIN PC 

Power OFF Main CPC  

Step 1: Click “POWER” button on HMI screen of Main CPC to turn off HMI.  

Step 2: Ensure that message says, “Are you sure you want to quit the ECS?"  

Step 3: Click “YES” button.  

Step 4: Click the password  

Step 5: Click “Turn off” button on Window XP 

 

 

* Above image can be different from actual system 
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6.5.2 PDE and MSBD 

Step 1: Turn off MCCB power of PDE.  

Step 2: Turn off MAIN MCCB. 

 

 

Step 3:  Turn off BWMS power of MSBD. 

 

 

6.5.3 ANU Tank 

Step 1:  Open the front cover and the side cover of ANU.  

Check all pipe connections and valves are not leaking.  
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Step 2:  Close all Inlet valves of freshwater. 

 

 

Step 3:  Turn the draining rubber hose at the bottom of ANU facing outward. 

Open drain valve (right and left side of the tank at the bottom) to drain neutralizing solution  

from the tank.  

Use air to clean up ANU strainer. 

 

 

Step 4:  Reassemble the front and the side cover of ANU.  
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6.5.4 TSU valve and remove reagent 

Step 1:  Close Sampling valves (Port 1~3). 

 

 

Step 2:  Disassemble CLX filter of TSU. 

Remove all the sampling water and clean up strainer. 

Reassemble CLX filter. 
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Step 3:  Remove reagent from CLX sensor. 

Clean the pipe by injecting fresh water to the pipe with flushing kit. 

(Flushing kit is placed in TSU Drawing Pocket.) 

 

 

6.5.5 Close all the ECU valves 

Step 1:  Close Inlet, Outlet, and Drain valves of ECU. 

 

 

Step 2:  Close PRU cooling water Inlet and Outlet valves of ECU. 
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6.5.6 HEU & FTU 

Step 1:  Close Inlet / Outlet valves for Sea / fresh water of HEU. 

Close Inlet / Outlet valves for fresh water of FTU. 

 

 

Step 2:  Open drain valve at the bottom of FTU Tank.  

Drain cooling water from FTU Tank to empty the tank. 

 

 

Step 3:  To re-operate ECS, follow the instruction for “Preparation for Operation”. 
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6.6 Calibration Guide for Sensors 

6.6.1 Sensors to be periodically calibrated by Crews 

6.6.1.1 GDS (Gas Detection Sensor) 
1. Checking installation position of GDS  

 

 

Above ECU  
 

2. Precautions prior to inspection 

 A. Ballast Pumps and ECS should not be operated. 

3. Preparations prior to inspection 

 A. GDS Power On 

   - In case GDS is installed separately, turn on the switch of circuit breaker(DC 24V) inside the PDE. 

   - In case GDS I installed on the side of TSU, turn on the switch of circuit breaker(220V) inside the 

PDE 
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4. Calibration procedure 

A. Calibration procedure 

- GDS calibration item is Zero Setting only. 

- It is recommended that GDS should be calibrated every 6 month.  

1 

▶Check the display.  

▶Let the GDS stabilize for about 30mins before 

calibration. 

※ If the display shows the mark , zeroing is 
required.  

2 

▶ Hold the end of the enclosed magnet over 

the  button for 5 seconds. 

▶If the display shows the mark , remove the 

magnet. 
 

3 ▶If the display shows Set CAL, touch  

button. 

 

4 ▶The display changes 1 second after “ZERO” 

shows on the display. 

 

5 
▶Let the GDS stabilize for 3 to 5 minutes.  

▶ Touch  button once it is stabilized. 

 

6 
▶Check “ZERO PASS” on the display before 

the display changes. 
▶The display passes automatically in 1 second. 

 

7 ▶Touch  button after selecting ‘YES’ on 

the display for span. 
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6.6.1.2 CLX (TRO Sensor) 
- Calibration is basically not required according to the original maker’s manual.  

However, calibration can easily be performed if required. 

1. Checking installation position of CLX 

 

 

2. Precautions prior to inspection 

 A. Calibration should be conducted during normal ballasting operation. 

 B. Make sure that fluctuations of flow rate during ballasting should be less than ±10%. 

 C. The same sampling water should be used when measured by CLX and Colorimeter 

 

3. Precautions prior to inspection 

 A. Check a pocket colorimeter kit in the spare part case  

 B. Prepare colorimeter, vial and reagent. 

    

POCKET COLORIMETER™ II MD100 
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4. Calibration procedure 

- Error tolerance of CLX should be less than ±10%. 

- In case of 6±2ppm of TRO generation, error tolerance should be less than 10%. 

- It is recommended that CLX should be calibrated every 12 month. 

1 

▶TRO measurement should be conducted 3~5 

times during ballasting operation. 
▶Calculate a mean value after measurements. 

[ Measurement by colorimeter should also be 
conducted as shown below from step 2 to 11 for 
comparison with measurement by TSU. ] 

 

2 ▶Prepare colorimeter, vial and reagent. 

POCKET COLORIMETER™ II MD100 

  

3 ▶Obtain the sampling water from the valve on 

the side of TSU. 

 

4 
▶Check the measurement level on the vial. 

▶Fill the vial with 5ml of sampling water. 

POCKET COLORIMETER™ II MD100 

  

5 ▶Put the vial with sampling water into the 

colorimeter.   

POCKET COLORIMETER™ II MD100 

  



 

118 

ECS OMSM 

 Electro-Cleen™ System 
 

TC1710-001-USCG(MD)  Rev 0.6 

 

 

6 ▶Place the cover of pocket colorimeter onto 

the vial. 

POCKET COLORIMETER™ II MD100 

  

7 ▶Press the zero button. 

POCKET COLORIMETER™ II MD100 

  

8 ▶Put two reagents (DPD Total Chlorine Powder) 

into the vial. 

POCKET COLORIMETER™ II MD100 

  

9 

▶Cover the lid of the vial. 

▶Shake well for about one and a half minutes. 

▶Check if there is a light blockage(ex. bubble, 

frost, etc.) on the vial. 

POCKET COLORIMETER™ II MD100 

  

10 

▶Put the vial into colorimeter. 

▶Check the correct position(△) of the vial. 
POCKET COLORIMETER™ II MD100 

  

▶Place the cover of colorimeter onto the vial. 

POCKET COLORIMETER™ II MD100 
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11 
▶Press the measurement button. 

▶Check the measured value (PPM). 

POCKET COLORIMETER™ II MD100 

  

12 

▶In case the measured value is not in the 
range of the error tolerance when compared 
with that of pocket colorimeter, press the 

mode button  on the left.  
[ Tolerance: 6PPM↓: ±5%, 6PPM↑: 10% ] 

 

13 ▶If the screen shows ADJ (CAL), press  
button to get the following screen. 

 

14 
▶Harmonize the value of CLX with that of 

pocket colorimeter by pressing ▲ & ▼ 
buttons. 

 

15 

▶If value setting is done, complete CAL by 

pressing  ENT button. 
▶Check if calibration has been properly done 

through 3 to 5 times of measurement. 
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6.6.2 Sensors to be periodically checked by Crews 

6.6.2.1 CSU (Conductivity Sensor Unit) 
1. Checking installation position of CSU 

 

 

2. Precautions prior to inspection 

 A. ECS and ballast pump should not be operated. 

 B. Make sure that inlet/outlet valves of CSU pipe are closed. 

 C. Be careful with water scattering when CSU is separated from the pipe. 

 D. CSU should be inspected without calibration every year 
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3. Precautions prior to inspection 

 A. Check 1000Ω register, cable and clip in the spare part case.  

 B. Prepare a rubber hammer and a flat tip screw driver. 

   

 

4. Inspection procedure 

- Error tolerance of CSU should be less than ±5%. 

- Error tolerance of the register should be less than ±5%. 

- CSU should be inspected without calibration every year. 

- Conductivity formula: 1/1000(register) x 8.5 x 1000 = 8.5 mS/cm ± 10% 

- Error tolerance should be less than 8.50mS/㎠ ±0.85 mS/㎠ at 25℃ (1000Ω register) 

1 ▶Close inlet / outlet valves of CSU pipe. 

 

2 
▶Turn off the switch of circuit breaker (DC24V) 

inside PDE. 

 

3 
▶Prepare a rubber hammer and a flat tip screw 

driver. 

 

4 
▶Disconnect CSU holder with the rubber hammer 

and flat tip screwdriver. 
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5 ▶Separate CSU from the pipe. 

 

6 
▶Turn on the switch of circuit breaker (DC24V) 

inside the PDE to supply power to CSU 

 

7 

▶Check the conductivity value on the CSU.  

If the value is abnormal, CSU should be replaced. 

(Normal : 0mS/cm / Abnormal : 0mS/cm ±0.3mS) 
 

8 ▶Prepare 1000Ω register.  

 

9 
▶Put the register through the hole of the probe. The 

both ends of the register should be connected. 

 

10 

▶If difference between conductivity values of CSU 

and normal valve below is out of tolerance range,  

CSU should be replaced.  

EX) at 25℃ in case of connection of 1000Ω register: 

 1/1000 x 8.5 x 1000 = 8.50mS/ 

Normal conductivity: 8.50mS/㎠ ±0.85mS/㎠ 

 



 

123 

ECS OMSM 

 Electro-Cleen™ System 
 

TC1710-001-USCG(MD)  Rev 0.6 

11 
▶Turn off the switch of circuit breaker (DC24V) 

inside the PDE to cut the power supply to CSU.. 

 

12 
▶Check if O-RING is properly inserted into CSU 

pipe. 

 

13 ▶Reattach the CSU to the original pipe. 

 

14 
▶Assemble CSU holder with rubber hammer and 

flat tip screwdriver. 

 

15 
▶Open inlet / outlet valves of CSU pipe. 

Caution: Check the leakage after opening the pipe. 

 

16 
▶Complete the inspection after power on by turning 

up DC24V circuit breaker inside the PDE. 
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6.6.2.2 VLS(Vibration Level Sensor) 
1. Checking installation position of VLS 

 

(It can be installed in Former & latter part of ECU or its latter part.) 

 

2. Precautions prior to inspection 

 A. ECS & ballast pump should not be operated. 

 B. Be careful with water scattering when VLS is separated from the main pipe. 

 C. VLS should be inspected only without calibration. 

 

3. Preparations prior to inspection 

 A. Separate VLS from the main pipe. 

 B. Prepare water basket containing water and immerse the bottom part of VLS in the water for normal 

operation. 
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4. Inspection procedure 

 A. VLS Power On 

- Turn on the switch of circuit breaker (DC24V) inside the PDE to supply power to VLS. 

 

 B. Inspection procedure 

1 ▶Check if DIP switch is set on MIN value. 

 

2 
▶Turn on the switch of circuit breaker 

(DC24V) inside the PDE. 
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3 
▶Check if power is on and lamp works 

properly. 

 

4 ▶Immerse switch points in the water. 

 

5 ▶Check if the lamp on the right is off. 
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6.7 Spare parts 

6.7.1 General Information 

Spare parts of ECS component installed on ship are defined as the supplies(incl. supplies for repair) of 

parts. The spare parts in the ECS manual is classified into standard spare parts and additional 

consumable parts of ECS component. 

Spare parts 

ECS components End products of ECS components 

Standard spare parts Parts and measuring device for ECS components 

General consumables Additional consumables 

 

6.7.2 Standard spare part 

No. Component Name External Appearance External Appearance 

1 Spare Part Case 400 X 800 X 300 

 

2 Portable TRO Sensor MD100 

 

3 DC RELAY YM2-LD 

 

4 AC RELAY YM2-L 

 

5 LAMP 1 YS3324(White) 

 

6 LAMP 2 YS3324(Red) 

 

7 LAMP 3 220/6V(White) 
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No. Component Name External Appearance External Appearance 

8 LAMP 4 24V(Red) 

 

9 LAMP 5 24V(Green) 

 

10 LAMP 6 24V(Yellow) 

 

11 FUSE SB-C1 1A 

 

12 FUSE FR14AM50V50 

 

13 PRU LAMP P12PSDR(Green) 

 

14 PRU LAMP P12PSDG(Red) 

 

14 PRU LAMP P12PSDW(White) 

 

15 AC RELAY SZR-MY4-N1 

 

16 Solenoid Valve HSR103PD 

 

17 Solenoid Valve HSR043D 
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No. Component Name External Appearance External Appearance 

18 MAGNET SWITCH MC-65A 

 

19 ECU Stud Bolt & Nut Set M16 X 60L 

 

20 ECU Non-Asbestos Gasket 330 X 330 

 

21 EM EYEBOLT M8 

 

22 CPC Repair part Fuse/CD 

 

23 CLX Filter A Filter 

 

24 Diaphragm 

93111 
Diaphragm(T) 

93465 
Diaphragm BUS(SP) 

 

25 Air Pump Filter & Regulation PP3-03BDG 
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6.7.3 Additional consumables 

No. Component 
Name Description Model External Appearance 

1 CLX Reagent 

Checking TRO 
density during 
ballasting or 
deballasting 

JAW 
(Just Add Water) 

Reagents(12EA=1Set) 
 

2 
Neutralizing 

Agent for ANU 

Neutralizing TRO 
density during 
deballasting 

Pentahydrate 98.5% 
CAS No. : 10102-17.7 

(25Kg=1PKT) 
 

3 Purified Water 

Diluting CLX 
Reagent to adjust 

proper 
concentration 

General Product 

 

 

To order spare parts, please send e-mail to TECHCROSS or ECS dealer. 
For the information about ECS dealers, please visit TECHCROSS website 
http://www.techcross.com 
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6.8 Replacement of consumables 

6.8.1 Replacement of TRO Sensor (CLX) Reagent 

Caution 

• CLX Reagent, a corrosive substance can cause burns on your skin and stain your clothes. 

• Do not handle this reagent without protective equipment such as protective clothes, gloves and 

glasses. 

Step 1: Prepare Chlorine Indicator, Buffer Solution, DPD Powder and Distilled water.  

(Reagent replacement interval: 1 to 2 months) 

 

 

Step 2: Chlorine Indicator reagent (on the left side of TRO sensor)  

1. Fill the bottle 3/4 full with distilled water.  

2. Add DPD powder and pour the distilled water to the line.  

3. Close the cap and mix thoroughly. 

 
 

Step 3: Buffer Solution (on the right side of TRO sensor)  

1. Pour distilled water to the line.  

2. Close the cap and mix thoroughly.  

3. Do not add DPD powder. 
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Step 4: Install the CLX Reagent 

 
 

Remove the cap of buffer solution. → Insert the hose into the solution. → Install the solution. 

→ Assemble indicator hose. → 

 
 

Place hose in the right place. → Switch to XGT “F1” Local Mode. → Press “▶”to run. → Make sure 

that CLX power is ON. 

 
 

Press PRIME button. → Press ENTER. → Set as approximately “70 times pumping”. → Check injection 

of Reagent. 

 

Buffer needs to be placed on the left side and indicator needs to be placed on the right side. 
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6.8.2 Replacement of Sodium Thiosulfate 

Step 1: Check whether the fresh water is automatically filled to the high level of Tank.  

Ensure that “ALM Left Tank Full” or “ALM Right Tank Full” message with “SDT” is displayed on 

the ANU XGT Control Panel and Tower Lamp is operated. 

 

 
 

 

Step 2: Press "ESC" button to turn off alarm.  

Open top cover of fresh water tank.  

Add two bags of Sodium thiosulfate (25Kg) to each fresh water tank for ANU 5T.  

Add four bags of Sodium thiosulfate (25Kg) to each fresh water tank for ANU 10T 
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Step 3: Press “F1” button for the left tank and “F3” for the right tank to operate each agitator.  

The operation of agitator will be stopped after approximately 15 to 20 minutes.  

Check [RDY] on XGT after the agitators are stopped. 

 

 
 

 

Re-operate the agitator (stirrer) until the neutralization solution is completely dis-solved 

if it is not dissolved due to certain circumstances or water temperature.  
 

 

 

 

Caution 
Storage of Sodium Thiosulfate:  

• Sodium Thiosulfate should be kept dry and well-ventilated in an air-tight bag.  

• The temperature of storage should be under 45°C.  

• Sodium Thiosulfate should be kept separately  
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7. TROUBLESHOOTING 

7.1 Checking Alarms & Log messages 

Step 1. Click “LOG” button on the bottom right of HMI screen. 

Step 2. It shows a list of alarms that occur during ECS operation. 

 

1. Click one of four items on "All / Normal / Warning / Trip" to sort out the list of alarms.  

A. “ALL” button: All of log level will be sorted & displayed.  

B. “Normal” button: Only the NORMAL part of log level will be sorted & displayed  

C. “Alarm” button: Only the ALARM part of log level will be sorted & displayed.  

D. “Trip” button: Only the TRIP part of log level will be sorted & displayed 

 

2. Click one of two items on "TODAY / ALL" to sort out the list of alarms.  

A. “TODAY” button: Only the alarms which occurred on today will be sorted & displayed.  

B. “ALL” button: All alarms during operation will be sorted & displayed. 

 

3. If “Close” button is clicked, it will go back to HMI’s main menu 
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7.2 Trouble shooting for ECS Major Alarm Message 

Device List Description 

TSU* 

Error 
message [CODE201]TRO Concentration High.  

Alarm 
(Warning) 

TRO concentration in Ballast >10mg/L * (Consecutive 3 times)  
(The alarm will operate after 5 minutes since ECS starts) 

Fault TRO concentration in Ballast >10mg/L * (Consecutive 5 times) 

Trouble 
Shooting 

(1) Measure the TRO concentration with pocket colorimeter in the 
spare parts box on your own.  

(2) Compare TRO concentration measured by pocket colorimeter with 
TRO level as shown on the HMI.  

(3) If TRO level on HMI is higher than the level by the colorimeter, 
restart TSU after replacing CLX reagent.  

(4) If the problem persists, stop operating ECS and contact Techcross 
A/S team. 

Error 
message [CODE200]TRO Concentration Low. 

Alarm 
(Warning) 

TRO concentration in Ballast＜5mg/L * (Consecutive 3 times)  

(The alarm will operate after 5 minutes since ECS starts) 

Fault TRO concentration in Ballast＜5mg/L * (Consecutive 5 times) 

Trouble 
shooting 

(1) Check if other valves except the valve for sampling are closed.  
(2) Check that sampling water flows smoothly into TRO sensor.  
(3) While sampling water is flowing in, if message (Too fast / slow) pops 

up, adjust regulator adequately.  
(4) Check the expiration date (1 month) of CLX reagent. If it is expired, 

replace the CLX reagent.  
(5) Measure TRO level with pocket colorimeter.  
(6) If TRO level measured by colorimeter is lower than standard, 

contact Techcross A/S team. 

TSU* 

Error 
message 

[CODE201]TRO Concentration High. 

Alarm 
(Warning) 

TRO concentration in De-ballast > 0.07 mg/L * (Consecutive 3 times)  
(The alarm will operate after 5 minutes since ECS starts) 

Fault TRO concentration in De-ballast > 0.1mg/L * (Instantaneous) 

Trouble 
Shooting 

(1) Check that sodium thiosulfate has been added to ANU tank.  
(2) Check if other valves except the valve for sampling are closed.  
(3) Check that the valve for sampling is not clogged up and pump in 

the ANU is properly working.   
(4) If TRO level is over standard when neutralizing agent is injected 

properly, contact Techcross A/S team. 

* Basic logic of the TSU: The first TRO measurement after 120 seconds from the initiation is excluded from the logic of Alarm/SHD as the 

remaining water in the sampling pipeline may not be flushed properly and may cause a measurement error. As a result, TSU takes values 

from the second measurement to include in the logic of Alarm/SHD. 
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Device List Description 

TSU 

Error 
message [CODE706]EM`CY Mode. 

Alarm 
(Warning) If operation mode is Emergency 

Fault  

Trouble 
Shooting 

(1) Check if selector switch of TSU control panel is in Emergency 
Mode.  

(2) If yes, switch to Remote Mode according to the manual. 

ANU 

Error 
message 

[CODE301]Add the neutralizing agent [Left].  
[CODE302]Add the neutralizing agent [Right]. 

Alarm 
(Warning) Add the Sodium thiosulfate is fresh water tank 

Fault  

Trouble 
Shooting 

(1) Put sodium thiosulfate into the tank according to the manual. 

Error 
message 

[CODE303]ANU Tank Level Low [Left].  
[CODE304]ANU Tank Level Low [Right] 

Alarm 
(Warning) Lack of neutralization Solution in Fresh water Tank. 

Fault  

Trouble 
Shooting 

(1) If neutralization solution has run out, freshwater is automatically 
supplied and alarm stops.  
(2) If alarm continues, follow the instructions below.  

- If valve for water supply is closed, open the valve.  
- If pipe for water supply is clogged up, unclog the pipe or  
Y-strainer.  

- If pipe is okay, clean solenoid valve inside the ANU according to 
the manual. 

- If the problem persists, contact Techcross A/S team. 

 

Error 
message 

[CODE305]ANU Tank Level Overflow [Left].  
[CODE306]ANU Tank Level Overflow [Right]. 

Alarm 
(Warning) Excessive fresh water in Fresh water Tank detected. 

Fault  

Trouble 
Shooting 

(1) Check that solenoid valve in the ANU is completely closed.  
(2) If solenoid valve is not closed by foreign materials, clean the 

solenoid valve according to the manual.  
(3) If alarm continues when ANU tank is not fully filled with water, 

contact Techcross A/S team. 
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Device List Description 

ANU 

Error 
message [CODE706]EM`CY Mode. 

Alarm 
(Warning) If operation mode is Emergency 

Fault  

Trouble 
Shooting 

(1) Check if operation mode on ANU control panel is set to Remote 
Mode.  

(2) If not, reset it to Remote Mode according to the manual. 

PMU 

Error 
message [CODE406]The Input Voltage Low. 

Alarm 
(Warning) Master input voltage is < 440V-15% (374V) 

Fault Master input voltage is < 440V-20% (352V) 

Trouble 
Shooting 

(1) Check if voltage from MSBD is normal after turning off MCCB of  
PDE.  

(2) If voltage from MSBD is normal, measure insulation resistance  
ECS.  

(3) If insulation fails, contact Techcross A/S team 

Error 
message 

[CODE407]The Input Voltage High 

Alarm 
(Warning) Master input voltage is > 440V+15% (506V) 

Fault Master input voltage is > 440V+20% (528V) 

Trouble 
Shooting Check whether the voltage from MSBD is normal or not 

FMU 

Error 
message 

[CODE605]FMU Flow Rate High. 

Alarm 
(Warning) Flow velocity >110% m3/h * (Continue during 3 minute) 

Fault Flow velocity >110% m3/h * (Continue during 5 minute) 

Trouble 
Shooting 

(1) Regulate the flow rate so that the flow does not exceed 110% of  
ECS capacity.  

(2) If flow rate on HMI shows -20 value, check if power supply and  
cable connection of FMU are normal.  

(3) If they are normal, refer to the troubleshooting for sensor failure  
as described in communication.  

(4) If FMU display shows errors, contact Techcross A/S team. 
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Device List Description 

FMU 

Error 
message [CODE604]FMU Flow Rate Low. 

Alarm 
(Warning) Flow velocity <30% m3/h * (Continue during 3 minute) 

Fault Flow velocity <30% m3/h * (Continue during 5 minute) 

Trouble 
Shooting 

(1) Regulate the flow rate so that the flow can exceed at least 30% of 
ECS capacity.  

(2) If flow rate on HMI shows -20 value, check if power supply and 
cable connection of FMU are normal.   

(3) If they are normal, refer to troubleshooting for sensor failure as 
described in communication.   

(4) If FMU display shows errors, contact Techcross A/S team. 

FMU 

Error 
message [CODE612]FMU Flow Rate High (Mixing). 

Alarm 
(Warning) Flow velocity >80% m3/h * (Continue during 3 minute) 

Fault Flow velocity >80% m3/h * (Continue during 5 minute) 

Trouble 
Shooting 

(1) Regulate the flow rate so that the flow does not exceed 60% of  
ECS capacity.  

(2) If flow rate on HMI shows -20 value, check if power supply and 
cable connection of FMU are normal.  

(3) If they are normal, refer to the troubleshooting for sensor failure as 
described in communication.  

(4) If FMU display shows errors, contact Techcross A/S team. 

Error 
message [CODE611]FMU Flow Rate Low (Mixing). 

Alarm 
(Warning) 

Flow velocity <30% m3/h * (Continue during 3 minute) 

Fault Flow velocity <30% m3/h * (Continue during 5 minute) 

Trouble 
Shooting 

(1) Regulate the flow rate so that the flow can exceed at least 30% of 
ECS capacity.  

(2) If flow rate on HMI shows -20 value, check if power supply and 
cable connection of FMU are normal.  

(3) If they are normal, refer to troubleshooting for sensor failure as 
described in communication.  

(4) If FMU display shows errors, contact Techcross A/S team. 
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Device List Description 

CSU 

Error 
message [CODE607] CSU Low. 

Alarm 
(Warning) Salinity < 1PSU *(Continue during 1 minute) 

Fault Salinity < 1PSU *(Continue during 2 minute) 

Error 
message [CODE613] CSU Low (Mixing). 

Alarm 
(Warning) Salinity < 1.35PSU *(Continue during 1 minute) 

Trouble 
Shooting 

(1) Check the display of CSU.  
(2) If yes, please operate according to the mixing ballast operation 

procedure. 

GDS 

Error 
message [CODE606]Detected H2 Gas. 

Alarm 
(Warning) H2 gas concentration > 25% LEL 

Fault H2 gas concentration > 50% LEL 

Trouble 
Shooting 

(1) Turn off MCCB of PDE or MSBD and check if alarm for H2 gas rings 
through AMS of the vessel.  

(2) Check if there is any leakage of H2 gas with H2 gas detector 
equipped in the vessel.  

(3) If alarm rings or GDS shows - 20 value when there is no leakage of 
H2 gas, check if power and cable connection is normal.  

(4) If no problem is found, refer to the troubleshooting for sensor failure. 

PDE 

Error 
message [CODE400]PDE EM`CY Stop. 

Alarm 
(Warning)  

Fault The PDE operation has been stopped by an operator as an emergency 
measure PDE[Number] 

Trouble 
Shooting 

(1) If Emergency Stop Button on PDE is on, release the button by 
turning it clockwise.  

(2) If fault continues, check malfunction of button and cable 
connection to RTU for Emergency signal.  

(3) If fault persists without connection problems, contact Techcross 
A/S team. 
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Device List Description 

ESJ 

Error 
message [CODE405]The Input Current High 

Alarm 
(Warning) Current > (Number of PRU per ECU x 1125A) 

Fault Current > (Number of PRU per ECU x 1150A) 

Trouble 
Shooting 

(1) Check if selector switch is in Emergency Mode.  
(2) If yes, switch to Remote & Local Operation Mode. 

ESJ 

Error 
message [CODE706]EM`CY Mode. 

Alarm 
(Warning) If RCM Select switch is changed (Emergency mode) 

Fault  

Trouble 
Shooting 

(1) Check if selector switch is in Emergency Mode.  
(2) If yes, switch to Remote & Local Operation Mode. 

ESJ 

Error 
message [CODE100][ERROR31]ECU EM`CY State. 

Alarm 
(Warning)  

ESJ 

Fault 

In case of Emergency situations.  
1) High Pressure > 4.5bar  
2) High Temperature >45℃ 

Trouble 
Shooting 

(1) If alarm rings during ballasting, check the followings.  
- Check if inlet / outlet remote valves of ECU are closed. 

   (Should be open during ballasting & deballasting)  
- Check if manual valves of ECU for maintenance are closed. 
(Should be always open except for maintenance)  

(2) If alarm rings when ECS is not in operation, check if Emergency  
Stop Button of RCM is on.  
- If yes, release the button by turning it clockwise.  

(3) If alarm rings when ECS is not in operation and when there is no 
problem with Emergency button, contact Techcross after checking 
pressure of pressure switch & gauge including cable connection of 
pressure switch. 

ECS 

Error 
message [CODE704]Bypass Valve Opened. 

Alarm 
(Warning) if bypass is on during ballasting operation 

Fault  

Trouble 
Shooting 

Check if signal from VRCS and signal shown on HMI match according 
to the manual.  
(2) If two signals do not match, check cable connection.  
(3) If alarm persists, contact Techcross A/S team. 
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Device List Description 

FTS 
(Cooling 
water) 

Error 
message [CODE603]F.W TEMP. High. 

Alarm 
(Warning) 

freshwater temperature(Outlet) is 43℃ 

Fault freshwater temperature(Outlet) is >45℃ 

Trouble 
Shooting 

(1) Check if temperature of freshwater supplied from freshwater  
pipeline is <38℃.  

(2) Check if amount of freshwater is supplied according to design 
value. 

(3) Check if LT cooling pump is in operation  
(4) If alarm rings when there is no problem with flow rate & 

temperature, check if FTS is normal.  
(5) If FTS has no problem, check cable connection between FTS   

and PDE. 
(6) If cable connection is normal, refer to the troubleshooting for sensor 

failure as described in communication. 

Magnetic 
Contactor 

Error 
message [CODE402]440V MC Fail 

Alarm 
(Warning)  

Fault 440V Magnet malfunction 

Trouble 
Shooting 

(1) Refer to the following instructions to check if magnetic contactor is 

defective.  

- Turn off the MCCB of PDE or MSBD to cut off power to ECS.  

- If the contactor has no short circuit, fasten loose cables tightly after 

checking cable connection.  

- Check insulation resistance of 440V line in PDE.  

- Contact Techcross A/S team if no problem is found with insulation.  

- If the contactor is found to be defective, replace the contactor 

without repair.  

- If the problem persists, contact Techcross A/S team.  

(2) If power of ECS shuts off automatically of itself within 1 min after 

the magnetic contactor fails, contact Techcross A/S team 

immediately without checking the magnetic contactor on your own. 
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Device List Description 

Commun- 
ication 

Error 
message [CODE701]Communication Fail. 

Alarm 
(Warning) Failure of communication between ECS equipment. 

Fault Shutdown if communication failure lasts more than one minute 

Trouble 
Shooting 

(1) In case of communication failure in CPC / RTU / ESJ / PRE / ANU 
/ TSU / PLC  
- Check power supply & LAN cable connection between HUB and 

each module above.  
(2) In case of communication failure in ESJ / PRE / PMU / ANU / TSU 

relating to RS-485  
- Check power supply & communication cable connection between 

of PLC and each module above.   
(3) In case of communication failure in sensors  

- Check power supply & communication cable connection between 
PLC and each module above.  

(4) Check if MCCB in the PDE is on. If it is turned off, turn it on  
(5) If MCCB is not working properly after it is turned on, contact 

Techcross A/S team.  
(6) If communication failure persists without power & connection 

problems, contact Techcross A/S team. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

144 

ECS OMSM 

 Electro-Cleen™ System 
 

TC1710-001-USCG(MD)  Rev 0.6 

7.3 Main Problems and Measures 

Problem:  

- ECS shuts down 5 minute after alarm message “[CODE612] FMU Flow Rate High” appears. 

Reason:  

- Flow rate is above the normal range. (Normal Range: 30% ~ 110% of pump capacity) 

Solution:  

- Valve throttling is required to ensure that the measured flow rate of FMU is within the normal range of 

rated flow of ECS.  

- Lower the flow rate by turning the valve to the close direction. (Make sure that the flow rate of ECS is 

within normal range.) 

 

 

Problem:  

- ECS shuts down after alarm message, “[CODE 200] TRO Concentration Low” appears.  

Solution:  

- Open the door of TSU and check that sampling water has flowed into TRO Sensor. 
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1. When Sampling water does not flow into the sensor:  

1) Raise the pressure of the main pipe in order to let sampling water flow smoothly.  

2) Check whether pipe is clogged up or not.  

3) When the pipe is clogged up, disassemble the Solenoid valve of TSU and remove the foreign 

materials after disassembling.  

(Please refer to Ch. 6.4.2 (Regular maintenance Procedure) ANU.)  

 

2. When the same problem persists even if sampling water flows into the sensor:  

1) Check replacement date of TRO Sensor.  

(Please refer to “Check points before operation-Selecting Remote mode and Checking Supplies – 

step3”.)  

2) Make sure to prevent air coming into the tube between CLX and the sensor when replacing the 

solution.  

(Please refer to “6.4.1 Replacement of TRO Sensor(CLX) Reagent”.)  

3) If the same problem persists, please contact the manufacturer.  

 

3. If ECS operates outside the range of the salinity from 0.1 to 4.2%, it is not possible to produce normal 

TRO concentrations.  

If CSU displays the value lower than 1.7ms, ECS may not operate properly.  

(There are exceptions in case control valve for conductivity concentration is supplied as an option.) 
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Problem:  

- ECS shuts down 1 minute after alarm message “The communication failure has occurred between 

ECU and RCM” appears.  

Solution:  

- Please refer to “Troubleshooting for communication section of the equipment”.  

 

Problem:  

- It is not sure which valve to control to operate ECS.  

Solution:  

- Please refer to “Troubleshooting for automatic operation of ECS”.  

 

Problem:  

- ECS shuts down after alarm message “[CODE 200] TRO Concentration High” appears.  

Reason:  

- Discharged neutralizing solution is not injected to the pipe properly during deballasting operation.  

- Outlet pipe of ANU is clogged up.  

Solution:  

- Disassemble the ANU Solenoid valve and clean the inside of the valve in case ANU is not in 

operation for a long period. 

- See if ball in CHECK Valve behind ANU Pump injection is moving up and down. 

 

 

Loosen the CHECK Valve to remove air in the pipe and see if injection is proper 
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8. APPENDIX I 

* Below image can be different from actual system. 

8.1 Additional function 

Additional function offers more information which are not included on HOME screen such as LOG history. 

Current status of equipment, Operation status and communication among equipment. 

(1) HMI MIMIC (HOME) 
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8.1.1 Log 

ECS records proper function status and failure of BWMS operation. This is implemented as LOG 

function and LOG function makes it possible to confirm and save every situation occurring during the 

ECS operation. 

As shown below, normal operating status, alarms and fault (trip) situations of BWMS are recorded in 

ECS. 

 

 

 

To check the meaning of each operational code levels, please refer to chapter 7.2 of this OMSM. 
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And operators can convert recorded logs in PDF form. To check the log data, 

- Click  

on each “EVENT”, “OPTIME”, “DATE”, “MAINTAIN” tab to choose the period of LOG data.  

- After selecting the date, the selected date is shown on the screen by clicking “OK” button. If clicking 

“TODAY” button, the records saved today is shown on the screen, and clicking “ALL button, all records 

is shown. 

 

 

- Click “PDF” button on upper side of the page. After pop up the window, choose one or more options 

and click “CREATE” button to save the LOG data as PDF file. 
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After converting to PDF, recorded logs can be saved as PDF file below directory.  

- c:\TECHCROSS\V2\ECS\Log 

- d:\ 

- Inserted USB driver or External HDD which are connected with CPC of ECS. 

Below shows reference of converted PDF document. 

And for more detailed reference, please find attachment #2. Reference report. 
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① Operation and abnormal status of all equipment connected to ECS can be check in EVENT tab. It 

can be categorized by LEVEL. Please see below. 

 
 

② OPTIME shows the information of operations such as operation time, location, operated line and 

that sort of things. It can be checked separately by date and operation mode. Please see below for 

more details. 
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③ Data tab on LOG page includes the variation of values according to the time. It is also available to 

be checked separately by date. Please see below. 

 

④ History of ECS maintenance can be check in MAINTAIN tab by selecting “SELECT UNIT” and 

“SELECT WORK” sessions.  

A. The ANU neutralizer supplement is recorded automatically.  

B. Click “REGISTER” button to make cleaning records with selecting line which is cleaned before.  

C. Click “REGISTER” button to make TSU reagent changing records with selecting TSU. 
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8.1.2 ABNORMAL 

Abnormal status records are indicated on ABNORMAL page. In case administrator be aware of the 

reason of abnormal, it can be set to be invisible using INHIBIT function. Please see below for more 

details. 

① In case of “Alarm” situation, the text will be shown on a yellow background, and “Trip” situation the 

text will be shown on a red background.  

② After solve the abnormal situation, click “RESET” button to remove.  

③ Registration of inhibit conditions: Click “INHIBIT” button and enter the password. Please make sure 

that the user must be aware of abnormal situations before set the inhibit function.  

④ Removal of inhibit 

 

 



 

154 

ECS OMSM 

 Electro-Cleen™ System 
 

TC1710-001-USCG(MD)  Rev 0.6 

8.1.3 CONDITION 

Condition page shows the preparation for ECS operation which helps operator check ECS operation 

comparing current signals to signals needed on each mode. Please see below for more details. 

 

① Select the mode in section “Select Operation Mode”.  

② Conditions for the selected mode will be listed in section “Condition view”. The ship signal has to be 

correspond with the list of the conditions.  

③ Match up the flow within normal range in section “FLOW”.  

④ If the conditions in section “Condition view” and “Flows” are in accordance with the conditions 

required for each operation, the green light will turned on to show the possibility of operation.  

⑤ The contents in section “CONDITION VIEW” 
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8.1.4 STATUS 

This page shows detailed states and conditions of ECS components. ①All values and conditions of 

ECS components can be checked in section “DIVICE”. 

 

- ECU: State of ECU connected to PDE  

ㆍPRU: Current supplied to each EM  

ㆍVoltage: Voltage supplied to ECU  

ㆍCurrent: Current supplied to ECU 

- PDE: State of PDE  

ㆍVoltage: Voltage supplied to PDE  

ㆍCurrent: Current supplied to PDE  

ㆍPower: Power supplied to PDE 

- TSU: Measurements by TSU  

ㆍCLX#1 on TSU: TRO concentration measured by CLX#1  

ㆍCLX#2 on TSU: TRO concentration measured by CLX#2 
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-ANU: Injection amount of neutralization solution of ANU and the operating state of ANU  

ㆍR(Ready): The status of neutralization solution in the tank for the normal operation  

ㆍO(Overflow): Overflow of neutralization solution  

ㆍA(Add): The status of adding neutralizer in ANU tank.  

ㆍE(Empty): Neutralization solution is empty or not 

LOCATION (GPS): Location of ship received from GPS(latitude/longitude) Recorded with ECS 

operation records. 

 

All status and the measurement values of ECS analog components can be checked in this section. 

 

 

 

ㆍNormal Range: Normal range of measured values 

ㆍQ Max: The maximum measurable value  

ㆍValue: Real time measurement 
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Status and signal of ECS digital components can be checked in this section. 
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8.1.5 ADMIN 

Admin page can set an equipment of ECS such as ECU, TSU(CLX), ANU(PUMP), and Sensors as 
disabled to forcedly operate ECS in case of that equipment is faulty or broken down.  

*CAUTION: when equipment is set disabled, additional trouble on the disabled equipment cannot be 
detected. Once trouble is solved, it is required to set the equipment enabled. 

 

① Click the equipment to disable (color changes into grey) and click again to enable (color changes 

into green). 

② Click  to set other equipment 
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Please enter the password to access Admin. 

 

8.1.6 COMM(Communication) 

① The communication among ECS Components connected to PDE can be monitored in real time.  

Normal operation: BLUE / Abnormal operation: RED. 

② Numbers in square mean the quantity of equipment and order. 
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8.1.7 Detail view of HMI Innovation 

Operator easily can get information of ECS components from HMI. If some errors occur during the ECS 

operation, color of symbols will be changed to yellow or red. Click the symbols on HMI home screen to 

see more details of each ECS component. 

 

8.1.7.1 PMU 

 

Operation signs of PMU 

 

Digital Power Meter checks input power and current consumption of main power supplied for PDE. 

Measurement values will be shown on LCD screen of DPM. 

 

A. Current consumption of 440V main power  

(If the ECU is operated current consumption will be increased)  

B. Input voltage of 440V main power. 
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8.1.7.2 ECU (ECU Signal Junction box) 

 

1) ECU (Electro-Chamber Unit) 

 

Operation signs of ECU 

 

A. ECU status indicator (Run / Stop)  

B. Current consumption / Voltage of ECU.  

If the power is supplied to ECU during ballasting, each EM of PRU measures the current consumption. 
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8.1.7.3 TSU (TRO Sensor Unit) 

 

Operation signs of TSU 

 

There are two CLX sensors installed in TSU. HMI indicates the measurement value by using an 

activated CLX of two. 

 

A. TSU status indicator (Run / Stop) 

B. The measurement values of CLX 
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8.1.7.4 ANU (Auto Neutralization Unit) 
 

Operation signs of ANU 

 

A. ANU status indicator (Run / Stop)  

B. The amount of injected neutralizer 

 

There are two fresh water tanks to inject neutralization solution. In case of normal communication state 

during de-ballasting, ANU is displayed on HMI screen as above. If one fresh water tank uses up 

neutralization solution, the other fresh water tank is filled with neutralization solution automatically. Then, 

fresh water is automatically supplied to a fresh water tank using up the solution and indication lamp is 

on HMI screen if fresh water is filled up to a specific level. When indication lamp is on ECS operator 

have to inject neutralization solution then operate the agitator. 
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8.1.7.5 SENSORS 

 

The sensors installed on ECS are indicated on HMI main screen as follows. 

 

Sensor Operation range Description 

CSU 1 PSU ~ Conductivity Sensor Unit 

FMU 

Normal Operational Condition: 
30% ~ 110% Detection ballast water flow rate (m3/h) 

Less than 1PSU: 30%~80% 

FTS ~ 45℃ Fresh Water Temperature Sensor 

STS - Sea Water Temperature Sensor 

GDS 0 ~ 25%LEL Gas Detected Sensor 
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8.1.8 Stopping ECS operation 

8.1.8.1 ECS stop procedure 
To stop the ECS operation, click “STOP” button.  

* If the flow rate of ballast water goes down under 10% during operation, ECS will be stopped 

automatically. However when it goes back up, ECS will be started again.  

① Stop the Ballast pump.  

② Click “STOP” button on HMI screen of CPC on PDE or in CCR.  

③ Close the ballast valve.  

④ Click (Power button) on HMI screen of CPC. Click “Yes” button, after the message “Are you sure 

you want to quit the ECS?” is appeared. Then HMI will be shut down.  

⑤ Exit the operation system (Windows)  

⑥ If the message "IT is now to turn off your computer" is appeared on CPC screen, turn off the power 

of CPC. * It is not important which of CPC’s is turned on first between CCR and PDE * CPC must be 

turned off after exiting the operation system(Windows). Otherwise, the program can be damaged.  

⑦ Turn off 440V MCCB power of PDE. (CAUTION *) 

 

Caution!!!  

Carelessness in the above may cause fatal error of ECS due to the residual current. 
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8.2 Additional functions of Equipment 

8.2.1 Digital Power Meter 

Digital Power Meter is a microprocessor-based unit, and measures all the powers in the PDE. The 

measured values can be read from the built-in display. By pressing 4 buttons marked as H, P, E and 

V/A, you can read off the measured voltage and amperes of the PDE. 
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8.2.2 RCM(M1) 

RCM consists of 4 Digit 7-Segment LEDs, and MODE / SET buttons; setting and checking menus as 

well as controlling and monitoring PRU will be done with the buttons. 

 

 

 

No. PART NAME FUNCTION 

1 VOLTAGE DISPLAY Display setting voltage or running voltage (color : green) 

2 CURRENT DISPLAY Display setting current or running current (color : green) 

3 MODE KEY Select operation mode or cancellation of parameter setting 

4 UP KEY Select setting parameter to upward position or increase setting value 
of parameter 

5 DOWN KEY Select setting parameter to downward position or decrease setting 
value of parameter 

6 SET KEY Select parameter value position to change by pressing key shortly or 
save parameter by pressing key more than 1sec 
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8.2.3 RCM (M4) 

RCM consists of 4 Digit 7-Segment LEDs, and MODE / SET buttons; setting and checking menus as 

well as controlling and monitoring PRU will be done with the buttons. 

 

No. PART NAME FUNCTION 

1 VOLTAGE DISPLAY Display setting voltage or running voltage (color : green) 

2 CURRENT DISPLAY Display setting current or running current (color : green) 

3 LCD DISPLAY Display operation status and setting parameter for PRU 

4 PRU SELECTION KEY Select operation of PRU by switching on of All or NO1 to NO4 
button respectively 

5 MODE KEY Select operation mode or cancellation of parameter setting 

6 UP KEY Select setting parameter to upward position or increase setting 
value of parameter 

7 DOWN KEY Select setting parameter to downward position or decrease 
setting value of parameter 

8 SET KEY Select parameter value position to change by pressing key 
shortly or save parameter by pressing key more than 1sec 

9 REMOTE/EMERGENCY 
SWITCH Select Remote or Emergency control mode 

10 STOP SWITCH Stop and reset operation of power rectifier equipment (lamp 
color : red) 
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No. PART NAME FUNCTION 

11 RUN SWITCH Start and run operation of power rectifier equipment 
(lamp color : green) 

12 EM'CY STOP SWITCH Stop operation of power rectifier equipment in emergency 
status 

13 RUN LED Indicate operation of power rectifier equipment 

14 STOP LED Indicate stop of power rectifier equipment 

15 ALARM LED Indicate alarm state of power rectifier equipment 

16 OPERATION OF CAN LED Indicate CAN communication status 

 

 

 

8.2.4 TSU 

8.2.4.1 Main Components 

Main Components Description 

XGT control panel 
User interface of TSU 
It stops in emergency during remote operation. Operators can perform local 
operation on XGT control panel. 

PLC 

Direct control of TSU 
It can be operated by remote signal of HMI. For TRO measurement, operate CLX, 
solenoid valve and pump automatically and sequentially. 
It displays TRO concentration on HMI or Control Panel. In local mode, it can be 
operated without remote signal of HMI. 

CLX Measuring TRO concentration of ballast water using DPD method 
It sends the measured TRO concentration with analog output 

Air pump  
and Solenoid valve 

It delivers sample water to measure TRO concentration to necessary parts through 
solenoid valves. 
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8.2.4.2 Configuration of TSU SGT control panel 

 

 

 

1.       Selection of Remote or Emergency mode 

2.       Set valves of sampling pipe line from B/P1, B/P2, and discharge ballast pipe line in Local 

mode . 

3.       Menu Screen 

4.       Save changes 

           Move on to additional function setting screen if press  for seconds. 

5.   Move among LCD lines 

6.       Emergency stop in Remote and Local mode  

7.       Run TSU in Local mode 

8.       Alarm report 

9.       Sett treating time 

10. ETC TRO concentration of CLX01 or CLX02 by selected valves 

11. ETC Power status of CLX01 and CLX02 

 

 

 The text shadow is changed and dark color indicates the current selection 
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8.2.4.3 Additional Features and Options 

1. Press  to set Additional functions shown below: 

 

2. Move LCD lines with  and press  

3. Use  to change parameters and change the position of cursor with  

4. Press  to save the changes. 

 

8.2.4.4 Set up the Measuring Time 
The measuring time is a duration, during which TRO concentrations can be read off from CLX. The 

measuring time can be changed remotely through HMI, and it can be set manually in the case of 

emergency or operators’ intention. 

1. Press  to go to Treating Time Setup screen. 

2. Or press  and move to .  Press . 

 

3. Use  to change parameters and change the position of cursor with  

4. Press  to save the change. 
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8.2.5 ANU 

8.2.5.1 Main Components 

Main Components Description 

XGT control panel 
• User interface of ANU  
• It stops in emergency during remote operation. Operators can perform 
local operation on XGT control panel. 

PLC 

• Direct control of TSU  
• It can be operated by remote signal of HMI. For TRO measurement, 
operate CLX, solenoid valve and pump automatically and sequentially.  

• It displays TRO concentration on HMI or Control Panel. In local mode, it 
can be operated without remote signal of HMI 

Metering Pump 

• Injection of neutralization solution to neutralize TRO of treated ballast 
water during deballasting work  

• Appropriate amount of neutralization solution is adjusted by ECS main 
controller, HMI or PLC in ANU. 

Level sensor • Measurement of water level in the fresh water tank  
• High/Low Water level sensor 

Panel Pilot Lamp • When fresh water is supplied to high water level, tower lamp is turned 
on to inform operators to put neutralizing agent. 

Solenoid valve 
• It controls fresh water supply and the amount of neutralization solution 
to be injected automatically by controlling the valves. 
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8.2.5.2 Configuration of ANU XGT Control panel 

 

1.      Run the agitator of left fresh water tank 

2.      Run ANU in Emergency mode 

3.      Run the agitator of right fresh water tank 

4.      Emergency stop in Remote and Emergency mode 

5.  Moving among LCD lines  

Setting the injection amount of neutralization solution in Local mode 

6.      Closing the all opened valves to inject neutralizations solution in Local mode 

7.      Selection of the valve to inject neutralization solution in direction to P#1 or P#2 in  

Local mode 

8.      Clearing the alarm / Conversion to Menu screen 

9.      Alarm report 

10.     Saving changes 

11.        Current mode status 

12.        TRO concentration after neutralizing 

13.        Agitator operation time duration. It indicates remaining time for the agitator to be operated 

14.        Injection amount of neutralization solution (Unit: ml/min) 
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8.2.5.3 Icons used in ANU XGT control panel 

Icons Status Icons Status 

 

Agent to put into the 
left tank 

 

Agent to put into the 
right tank 

 

Left fresh water tank 
not ready 

 

Right fresh water tank 
not ready 

 

Left fresh water tank 
ready 

 

Right fresh water tank 
ready 

 

Abort the chosen 
valve in the direction 

of P#1 
 

Abort the chosen 
valve in the direction 

of P#2 

 

Choose valve in the 
direction of P#1 

 

Choose valve in the 
direction of P#2 

 

Abort the valve on the 
left fresh water tank 

 

Abort the valve on the 
right fresh water tank 

 

Choose the valve on 
the left fresh water 

tank 
 

Choose the valve on 
the right fresh water 

tank 

 

Supply the left fresh 
water tank with fresh 

water 
 

Supply the right fresh 
water tank with fresh 

water 

 

Left fresh water tank 
overflows 

 

Right fresh water tank 
overflows 

 

High water level 

 

On Metering pump 

 

Low water level 
 

On Agitator 
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8.3 Detailed Maintenance Procedure 

8.3.1 Replacement of Spare parts 

Caution!! All power should be disconnected when spare parts are replaced. 

8.3.1.1 Replay 

 

Voltage: DC 24V Voltage: AC 220V 

 

 

 

 

Applicable equipment and location: PDE / ANU / TSU 

 

 

  

PDE(DC24V) ANU(AC220V ) TSU(AC220v) 
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Step 1: Remove Relay supporting hook. 

Step 2: Remove defective Relay by shaking up and down. 

Step 3: Install a new relay in the relay socket after checking voltages 

       (LED Lamp Color: red - AC220V / blue - DC24V) 

Step 4: Check the operation. 

       (LED Lamp light and operation state) 

 

 

8.3.1.2 Indication Lamp 
(White) (Red) 

  
 

Applicable equipment and location: PDE 
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Step 1: Disassemble lamp part and Acryl cover with a screw driver. 

Step 2: Remove lamp from the lamp part with a screw driver. 

Step 3: Check socket and voltages of a new lamp and reassemble the lamp, following instructions in 

reverse order (from step 2 to step 1). 

Step 4: After the power is ON, check the operation state using lamp test switch. 

 

 

8.3.1.3 Lamp (Bulb) 

White Red Yellow Green 

    

 

Applicable equipment and location: PDE 
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Step 1: Take apart the power part of button lamp and remove the defective lamp by turning to the left. 

Step 2: Remove defective lamp by turning 90 degrees to the left while pressing inward. 

Step 3: Check color and voltages of a new lamp and replace it, following instructions in reverse order 

(from step 2 to step 1). 

Step 4: After the power is ON, Check operation of lamp. (Lamp light) 

 

 

8.3.1.4 Solenoid Valve(Sol V/V) 

 

 

Applicable equipment and location: ANU / TSU 
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Step 1: Remove body / pipe / wiring of defective SOL V/V with a screw driver and a wrench. 

Step 2: Check installation direction of a new SOL V/V and replace it, following instructions in reverse 

order (from step 2 to step 1) 

Step 3: After the power is ON, Check operation state. 
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8.3.2 Procedure for ECU Cleaning 

Cleaning the EM in the ECU with EWU (EM Washing Unit) 

8.3.2.1 EWU Components 

 

Figure 1. EWU Components 

 

No. Item Description Remark 

1. Water tank 

1. Steel Tank Support  

1. Material : LLDPE  

2. Capacity : 300L 

 

2. Pump 

1. PUMP MODEL : DOOCH, DHF4- 30  

2. POWER : AC 220V  

3. POWER CONSUMPTION : 1kW  

4. WEIGHT : 17KG  

5. Size : 485 X 130 X 170 
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No. Item Description Remark 

3. Hose Ass'y-1 
Q'TY : 1EA / SET  
EWU Tank(25A Coupling) ↔  
Pump (25A Coupling) 

 

4. Hose Ass'y-2 

Q'TY : 1EA / SET  
Pump (25A Coupling) ↔  
ECU Drain Port  
(10K-25A Flange) 

 

5. Hose Ass'y-3 

Q'TY : 1EA / SET  
EWU Tank(25A Coupling) ↔  
ECU Drain Port  
(10K-25A Flange) 

 

6. Hose Ass'y-4 
Q'TY : 1EA / SET  
Pump (25A Coupling) ↔  
EWU Tank(25A Coupling) 

 

7. Hose Storage 
Box 

1. Material : Steel  
2. Size : 700 X 700 X 380 

 

8. 
Chemical Tank 

Caster 
1. Rotation Brake Type : 2EA  
2. Fixed Type : 2EA 

 

9. Cleaning Agent 
1. Citric acid (Powder)  
To purchase,  
please contact TECHCORSS 
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8.3.2.2 Input of fresh water 

 

 

Figure. 2 Pipe connection for input of fresh water 

 

1. CLOSE Valve (V1) at Tank Outlet. 

2. CLOSE Valve of fresh water cooling service line 

3. CONNECT the fresh water cooling service line of ship to Tank (T2) using Hose Ass'y-3. 

4. OPEN Valve of F.W. cooling service line (Yard pipe). 

5. INJECT CLEANING AGENT. 

Please refer to the Table 1 (below) for the appropriate amount of cleaning agent and fresh water. 

6. DISCONNECT the fresh water pipe from Tank (T1). 

<Table 1>    (Unit: Liter) 

Model Space 
volume 

Amount of Fresh 
Water(Liter) 

Amount of 
Cleaning agent(Kg) 

Dilution ratio 
(%) 

ECS 150 60 80 8 10 

ECS 300 80 100 10 10 

ECS 450 110 130 13 10 

ECS 600 140 160 16 10 

ECS 1000 250 270 27 10 

* Mixing ratio of fresh water and cleaning agent: 5~15% 
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8.3.2.3 Mixing of Citric acid(by using Hose Ass’y-1 and Hose Ass’y-4) 

 

Figure 3. Pipe connection for Mixing of Citric acid 

 

1. Connection the pump and water tank by using hoses (Hose Ass'y-1 and Hose Ass'y-4) 
A. CONNECT coupling (C1) of Hose Ass'y-1 to Tank (T1). 

B. CONNECT coupling (C2) of Hose Ass'y-1 to coupling (P1) to Pump. 

C. CONNECT coupling (C5) of Hose Ass'y-4 to coupling (P2) to Pump. 

D. CONNECT coupling (C6) of Hose Ass'y-4 to Tank (T2). 

2. OPEN all the valves (V1, V2 and V5). 

3. CONNECT power cable (220VAC) to the Pump and Operate the Pump. 

• Pump Power can be connected from the receptacle of PDE if power source is not available. 

 

 
 

4. Circulating Time: Min. 20 minutes. 

5. CLOSE valves(V1, V2 and V5). and disassemble hose Ass'y-4. 

6. MOVE on to the next step, “Circulating cleaning agent”. 
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8.3.2.4 Circulating cleaning agent 

 

<Horizontal type> 

 

 

<Vertical type> 

Figure 4. Components of pipe (injecting cleaning agent) 
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1. Drain sea water from chamber through Drain (D1, D2) of ECU. 

 

2. Connecting Pump to Tank 

A. CONNECT coupling (C1) of Hose Ass'y-1 to Tank (T1). 

B. CONNECT coupling (C2) of Hose Ass'y-1 to coupling (P1) to Pump. 

 

3. Connecting Pump to ECU 

A. CONNECT flange (F1) of Hose Ass'y-2 to Drain (D1) of ECU. 

B. CONNECT coupling (C3) of Hose Ass'y-2 to coupling (P2) of Pump. 
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4. Connecting ECU to Tank 

A. CONNECT flange (F2) of Hose Ass'y-3 to Drain (D2) of ECU. 

B. CONNECT coupling (C4) of Hose Ass'y-3 to Tank (T2). 

 

 

5. OPEN all the valves (V1, V2, V3, and V4). 

 

 

6. CONNECT power cable (220VAC) to the Pump and Operate the Pump. 

Pump Power can be connected from the receptacle of PDE if power source is not available. 
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7. CLOSE valves (V2, V3, and V4) after circulating for 60 minutes. 

 

NOTE!! 

THE USED EM CLEANING WATER CONTAINING CHEMICAL AGENT SHOULD BE 

STORED IN EWU TANK. AND DISCHARGED AT SEA MORE THAN 12 NAUTICAL MILES 

AND 25M IN DEPTH. 

 

8. MOVE on to the next step, “Cleaning with fresh water”. 
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8.3.2.5 Cleaning with fresh water 

 

<Horizontal type> 

 

<Vertical type> 

Figure 5. Components of pipe(collecting cleaning agent) 
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1. DISCONNECT coupling (C3) of Hose Ass'y-2 from coupling (P2) of Pump. 

2. DISCONNECT coupling (C4) of Hose Ass'y-3 from Tank (T2). 

 

3. CONNECT F.W cooling service line of ship to coupling (C3) of Hose Ass'y-3 using connector. 

4. CONNECT coupling (C4) of Hose Ass'y-3 to Bilge holding tank pipe of ship using connector. 

(Connector will be provided by the manufacturer.) 

 

5. Drain waste water containing cleaning agent and open valves (V3, V4) to clean inside of ECU. 
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6. CLOSE Valve (V3) after flushing out fresh water for approximately 15 minutes. 

7. Disassemble the Hose Ass'y-2 and Hose Ass'y-3. 

8. Dispose of the collected cleaning agent according to the rules and regulations. 

 

NOTE!! 

THE USED EM CLEANING WATER CONTAINING CHEMICAL AGENT SHOULD BE 

STORED IN EWU TANK. AND DISCHARGED AT SEA MORE THAN 12 NAUTICAL MILES 

AND 25M IN DEPTH. 

 

 

8.3.2.6 Cleaning Interval 

Recommended cleaning cycle is approximately 200 hours of operation. 

 

 ※In case of multiple chamber, repeat the process to each ECU same as Ch.8.3.2.2 ~ 8.3.2.5 
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8.3.3 Procedure for maintenance of solenoid Valve 

 

Step 1: Turn off the power of ANU. 

 

 

Step 2: Remove the front and the side cover of ANU. 

 

 

Step 3: Disconnect power cable of Solenoid Valve. 
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Step 4: Disassemble pipes of Solenoid Valve. 

 

 

Step 5: Remove Solenoid Valve from ANU. 

 

 

Step 6: Disassemble Solenoid Valve case. 
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Step 7: Disassemble the inner pipe of Solenoid Valve. 

 

Step 8: Immerse the valve in hot water (over 60℃) for 3 minutes and clean inside of the valve with an 
air compressor (4~7kg/cm2). 

 

 

Step 9: Reassemble the valve, following instructions in reverse order (from step 6 to step 1). 

 

 

8.3.4 Procedure of ANU Flushing 

Step. 1 Press “ESC” button to enter Menu of XGT Panel and select “5.Flushing Mode” using up / down 
button and Press “ENT”. 
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Step. 2 Press “F2” button to flushing all Pipe (P#1, P#2). 

 

 

Step. 3 Make sure that flushing with all pipes (Port#1, Port#2, and External) are operating. 

 

 

Step. 4 After Flushing, Press “ESC” button to enter Menu of XGT Panel and select “1.Remote Mode” 
using up / down button and Press “ENT”. 
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8.3.5 When HEU/FTU are located in BWTS room on deck without heater 

8.3.5.1 When HEU/FTU are located in engine room: 

1. Fill the tank with anti-freezer and cooling water (Refer to 8.3.5.3 cooling mixture ①~⑥) up to more 

than medium level of FTU. 

 

 

2. Open FTU Inlet and Outlet valve of freshwater.  

3. Open HEU Inlet and Outlet valve of freshwater.  

4. Open HEU Inlet and Outlet valve of seawater. 

 

 

5. Refill the tank with cooling water up to more than medium level of FTU after 2 and 3. 
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8.3.5.2 Coolant Quality Requirement 
 

Caution 

• Anti-freeze liquid is hazardous to health. Avoid contact with the eyes and skin.  
• Never use only water as coolant because it will cause corrosion and cavitation.  

 

Coolant Quality Requirement  

The used coolant must meet the requirements of standard ASTM D 3306 or BS6580:1992. 

 

8.3.5.3 Cooling mixture 

• The cooling mixture should consist 40-60% of ethylene- or propylene-glycol based antifreeze and 

water. The best proportion is 50% of antifreeze liquid and 50% of water.  

• The used water must be cleaned mechanically; it must not be too acidic (e.g. swamp water) or too 

hard (calcareous well water).  

• Check the proportion of antifreeze (the frost resistance) in the coolant on a regular basis. Change the 

coolant every two years. 

 

1. Fill freshwater up to more than medium level of FTU.  

2. Fill up FTU with antifreeze liquid. 

(Freshwater 50%: Antifreeze liquid 50 %)  

3. Open FTU Outlet valve of coolant. 

4. Open HEU Inlet and Outlet valve of coolant.  

5. Open HEU Inlet and Outlet valve of seawater. 

6. Repeat 1, 2process in order to re-fill FTU with antifreeze liquid and freshwater up to more than 

medium level of FTU after 3, 4 process. 
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8.4 Detailed Trouble shooting Procedure 

8.4.1 PDE 

Problem: 

• ECS shuts down 1 minute after alarm message “Communication Failure” appears. 

Solution: 

• Check the state of CAN communication of RCM in the PDE 

 

 

Normal Communication Mode  

CAN LED LAMP: Green light blinks every 1 or 2 seconds. 

 

Abnormal Communication Mode  

CAN LED LAMP: Light stays either on or off.  

(In case of communication failure, check the connections of RCM connector and cables. If cables 

are loose, connect them tightly again.) 

 

* If the same problem persists, please contact the Techcross. 
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Problem: 

• The sub CPC of PDE is not turned on.  

 

Solution: 

• Check the power of sub CPC of PDE, as shown in the picture.  

• Check if power and communication cables are connected properly.  

• Check if the power switch is “ON”.  

 

 

 

• If it is not turned on with its switch “ON”, check the fuse of CPC.  

• If the fuse is broken, replace it with new fuse for CPC.  

(Refer to “Ch. 6.7 Spare parts”)  

• If the same problem persists, please contact the Techcross. 
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8.4.2 TSU 

Problem: 
• TSU is not turned on.  
 

Solution: 

• Check breaker in the TSU and make sure it is “ON”.  

 

 

* In case circuit breaker shuts off automatically, do not turn it on and contact the Techcross.  

 
Problem: 

• Communication Failure between HMI and TSU  

 

Solution: 

• Check connection of the cables linked to PDE communication parts. If the cables are loose, connect 

them tightly again until a “click” sound is made.  

 

• If the same problem persists when there is no problem with cables and LED LAMP, please contact  

 The Techcross. 
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8.4.3 ANU 

Problem: 

• ANU is not turned on.  

Solution: 

• Maker sure that circuit breaker of ANU is “ON”.  

 

 

* In case circuit breaker shuts off automatically, do not turn it on and contact the Techcross.  

 

Problem: 

• Failure of communication between HMI and ANU 

Solution: 

• Check connection of the cables linked to PDE communication parts. If the cables are loose, connect 

them tightly again until a “click” sound is made. 

 

 

• If the same problem persists when there is no problem with cables and LED LAMP, please contact the 

Techcross 
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8.4.4 ECU (PRU) 

Problem: 

• ECS shuts down immediately after alarm message “PRU module Fault” appears.  

Reason: 

• There are problems in PRU of ECU. 

• Insufficient cooling water causes overheating of PRU.  

Solution: 

• Make sure that manual valves (front and back of PRU cooling pipe) are open.  

(Refer to check points before operation.) 

• Flush the Cooling lines 

  - Dismantle the lines and blow by service air  

- If cooling water flows out well, reassemble the lines. 

  

8.4.5 SENSOR 

Problem: 

• ECS shuts down 1 minute after alarm message "The sensor communication failed Value=-20” appears.  

Reason: 

• Sensors (FMU/GDS) fail to transmit the values due to communication failures.  

Solution: 

• Check if the power of each sensor is “ON”.  

• Check connection of communication cables attached to each sensor.  

• If all the sensors are found to be defective, check power state and connection of cables & connectors 

in the PDE.  

• If the same problem persists, please contact the Techcross.  
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8.4.6 FTU 

Problem: 

• ECS shuts down immediately after alarm message “The freshwater is insufficient” appears.  

Reason: 

• Cooling water level in FTU TANK is lower than water level sensor.  

Solution: 

• Need to provide sufficient cooling water to cool down PRU of ECU  

• Open the valve installed in the Inlet and Outlet of FTU.  

(Refer to check points before operation.) 

Check leakage from FTU TANK and ECU (PRU) Cooling pipes 
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8.4.7 HEU 

Problem: 

• ECS shuts down immediately after alarm message “The fresh water temperature is higher than the 

regulated temperature” appears.  

Reason: 

• The temperature of cooling water is over 40℃  

Solution: 

• Check if sea water is supplied properly.  

• Check if there is any problem with circulation of sea water and cooling water which can be caused by 

foreign materials in the HEU through a pressure gauge and a thermometer installed in HEU.  

 

 

Check if the pressure gauge installed in 

both Inlet and Outlet of sea water and fresh 

water (cooling water) shows pressure of sea 

water and fresh water properly. 

 
 

If the temperature of fresh water (cooling 

water) is over 40℃, check the temperature 

of sea water. 

 

Check that HEU shows the temperature of 

circulating sea water and fresh water 

properly. 
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8.5 Health and safety 

8.5.1 Safety warning – TRO Solution 

The hypochlorite solution produced in the electrolysis unit is much more highly concentrated compared 

to the hypochlorite solution diluted to the ballast water. 

If splashed onto skin it should be washed off, removing any affected clothing. If the eye is affected, 

irrigate immediately using an approved eyewash station or fresh running water for at least 15 minutes, 

keeping the eyelid open and rotating the eye. Seek medical treatment immediately. If swallowed, do not 

induce vomiting. Keep patient warm and quiet and seek immediate medical help. If breathing stops, 

apply rescue breaths and cardiopulmonary resuscitation as necessary until medical help arrives. 

Warning notices advising operatives of the possible dangers should be prominently displayed wherever 

hypochlorite is generated 

 
Warning 

TRO solution is alkaline and will cause oxidisation and bleaching. It is corrosive and could cause damage to skin or clothing. 

When handling solution we recommend wearing protective clothing and goggles. 

 

8.5.2 Safety warning – electrical hazards 

Before carrying out any form of inspection, maintenance or repair work on the system, operatives must 

carry out tests to ensure that the plant has been satisfactorily isolated. 

 

8.5.3 Safety warning – hydrogen gas 

The electrolytic process of converting brine into sodium hypochlorite generates very low concentration 

of hydrogen gas which is flowed in to the ballast tank during ballast operation by ECS. There are no 

reports that there is potential effect by low concentration of hydrogen gas on a Vessel’s infrastructure 

so far. But for the precaution and prevention for H2 gas, the GDS is installed in ECS installed area. 

The equipment should be regularly checked to ensure that no gas leakages occur. Always use a 

hydrogen detector to check for leakages, never a match or any form of naked flame. A sign prohibiting 

smoking and naked flames should be displayed within the room. 

If required, a hydrogen detector can be fitted within the plant room to inhibit the Electro-Cleen™ System 

in the unlikely event of a build-up of hydrogen levels, thereby preventing the situation of an operator 

ever working in a potentially explosive environment. 
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Warning 
When checking equipment only hydrogen detectors should be used, never use a match or any type of flame. 
 

8.5.4 Safety warning – Neutralizing agent 

The residual oxidant in the treated water is automatically neutralized by ANU. The Neutralizing material 

applied to ANU is sodium thiosulfate. The caution is required to the operator who carries and inserts 

neutralizing material to ANU.  

If the eye is affected, Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the 

upper and lower eyelids. Get medical aid. 

 

Warning 
When handling agent and solution, avoid breathing dust, avoid contacting with skin and eyes. We recommend wearing 
protective clothing and goggles. 
 

8.5.5 Safety warning – Treated water in ballast tank 

The stored water in the ballast tank after electrolysis may contain TRO, which is not degraded for a long 

time. Even after the ballast water tank is empty, the harmful gas(H2 gas) may be still present in the air 

of the tank.  

When personnel enters to the ballast tank for the inspection etc., below procedure should be followed. 

- allow sufficient time for the space to be thoroughly ventilated naturally or mechanically 

- emptying of a full ballast tank and thereby replacing the atmosphere in the tank; 

- full ventilation of a ballast tank prior to personnel entry; 

- atmosphere testing before tank entry and regularly testing throughout tank entry 

- do not enter an enclosed space alone – enter in pairs and monitor each other 

- continuous ventilation during tank entry; 

- adequate lighting 

- respiratory protection; or breathing apparatus equipment available 

- skin and eye protection. 



 

206 

ECS OMSM 

 Electro-Cleen™ System 
 

TC1710-001-USCG(MD)  Rev 0.6 

8.5.6 Personal protective equipment 

Due to the range of hazardous chemicals any information provided in this section is only general. It is 

the duty of the operative to ensure that they have obtained information on all safety precautions relevant 

to the type of task they are undertaking and to ensure that they are adhered to. Grundfos Alldos would 

recommend that good practice is always followed when handling any substance, to include the use of 

basic ’personal protective equipment’ such as ventilated, enclosed goggles, face shields, chemical 

aprons, boots and gloves. An eye irrigation unit may also be advisable. 
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8.6 Active substances 

8.6.1 List of Active Substances 

The Active Substance (AS), as produced by the Electro-Cleen™ System and their simulated 

concentrations, are presented in Table below. A chlorine-based compound, hypochlorous acid, is 

commonly accepted term for measuring biocide and/or algaecide concentration. Therefore, the TRO 

term will be used in this application and it will be conservatively assumed that all TRO is composed of 

HOCl. 

 
Active Substance of the Electro-Cleen™ System 

Ingredient 
(IUPAC name) CAS number Molecular 

weight 
Empirical 
formula 

Structural 
formula 

Hypochlorous 
acid 7790-92-3 52.46 HCIO  
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8.7 MSDS  

8.7.1 MSDS of Hypochlorious Acid 

 Data on Hypochlorous Acid (CAS No. 7790-92-) 
MOL WT : 52.46 

RISK CHARACTERIZATION 

Persistencea (V/T)b 
YES or NO 

Bioaccumulationc (B/P)d 
YES or NO 

Toxicitye 
YES or NO 

3.0832/15 d  

NO 

0.8976/- 0.87 

NO 

0.1 mg/L/0.417 d  
(Acute LC50, Fish) 

NO 
a Persistence Half life: > 60 days in marine water or > 40 days in freshwater or > 180 days in marine sediment or > 120 days 

in freshwater sediment. 

b V, numerical value from ultimate biodegradation timeframe model; T, total degradation time 

c Bioaccumulation: BCF > 2,000 or log Pow ≥ 3.  

d B, BCF from Arnot-Gobas Method; P, log Pow  

e Toxicity: Chronic NOEC < 0.01 mg/L. 
 

GHS CLASSIFICATION** 

Physical hazards Health hazards Environmental hazards 

Corrosive to metals: Category 1   

 

AQUATIC ORGANISM TOXICITY – This active ingredient of this product is expected to be toxic to 

aquatic organisms. However, the low concentration in the solution makes it unlikely that mammals and 

other warm-blooded organisms will be harmed by incidental contact with this product. Aquatic 

organisms and air-breathing amphibians and reptiles may have greater exposure and effects (Wysiwash, 

2010). 

 

1. Acute Aquatic Toxicity 

 Species LC50 EC50 NOECs Reference 

Fish Toxicity 

Ictalurus punctatus 0.15 mg/L/0.417 d   ECOTOX : 

Aquatic report, 

2011 

Notropis atherinoides 0.1 mg/L/0.417 d   

Oncorhynchus mykiss 0.2 mg/L/0.083 d   

Crustacea 
Toxicity 

N/A 

Algal Toxicity N/A 
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2. Chronic Aquatic Toxicity – N/A 

 

3. Information on Endocrine Disruption – A thorough review of the literature found no indications that 

either of the Active Substances in the TRO as Cl2 (HOCl/HOBr) or the chemically more complex 

THMs/HAAs were EDCs (IMO, 2011a). 

 

4. Sediment Toxicity – Hypochlorous acid might be not to have the potential to be absorbed to 

sediments to a significant extent based on their low Koc (< 500 L/kg) (IMO, 2011a). 

 

5. Bioconcentration 

 Measured/Calculated Reference 

BCF 

3.162 L/kg wet-wt  

(regression-based method) 
EPI Suite, 2012 

0.8976 L/kg wet-wt 

(Arnot-Gobas method) 

 

MAMMALIAN TOXICITY 
6. Acute Mammalian Toxicity 

 Value Species LOAEL NOAEL NOEL Reference 

Oral LD50 (mg/kg) 

> 5 000     Wysiwash, 
2010 

8 900 Rat    
IMO, 2011a 

5 800 Mouse    

Dermal LD50 (mg/kg) N/A 

Inhalation LC50 (mg/kg/4 hr) N/A 

 
7. Chronic Mammalian Toxicity 

 Value Species LOAEL NOAEL Reference 

Oral LD50 (mg/kg)  Mouse, Rat  14 mg/kg/d IMO, 2011a 

Dermal LD50 (mg/kg) N/A 

Inhalation LC50 (mg/kg/4 hr) N/A 
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8. Corrosion/Irritation 

 Species Method Results Refernce 

Skin May cause mild irritation. 
Wysiwash, 2010 

Eye May cause eye irritation. 

 

9. Sensitization 

 Species 
Method 

(e.g., Beuhler, M&K) 
Results  

(Sensitizer Y/N) 
Reference 

Skin N/A 

Inhalation 
While low vapor pressure eliminates inhalation as a major route of 

exposure, misting of the liquid can lead to inhalation. Inhalation 

exposure may cause respiratory irritation. 

Wysiwash, 2010 

 

10.Repeated-Dose Toxicity – From the literature, in case of hypochlorous acid, the repeated dose 

toxicity on oral intake of rats is reported as NOAEL 10 mg/kg/day after exposed 90 days of drinking 

water. That on oral intake of mice is reported that spleen/liver weight of mice depressed in males, but 

not females at the higher doses (IMO, 2011a). 

 
11. Development and Reproductive Toxicity – N/A 

 

12. Carcinogenicity/Mutagenicity/Reprotoxicity – N/A 

 

ENVIRONMENTAL FATE 
 
13. Modes of Degradation (biotic and abiotic) 

 Seawater or Fresh Water Test Duration Results Reference 

Hydrolysis pH 5 Hypochlorous acid decay in seconds to hours; this is after all their 

mechanism of action and how they produce an oxidizing 

environment. As a consequence of this oxidizing environment, 

along with the presence of organic matter, THMs and HAAs are 

also produced. Biotic degradation for all of these simple 

halogenated organic compounds is on the order of days to weeks. 

Abiotic degradation of these compounds is longer. 

IMO, 2011a 

Hydrolysis pH 7 

Hydrolysis pH 9 

Biodegradatioin 

1/2-Life Water  15 d EPI Suite, 2012 
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PHYCAL AND CHEMICAL PROPERTIES 

Property Value Reference 

Melting point (°C) 194.89 °C (MPBPVP v. 1.43) EPI Suite, 2012 

Boiling point (°C) 507.10 °C (MPBPVP v. 1.43) EPI Suite, 2012 

Flammability 
(flash point for liquids; °C) N/A 

Density (20°C; kg/m3) 1.401 IMO, 2011a 

Vapour pressure (20°C; Pa) 1.85E-012 mmHg at 25 °C  
(MPBPVP v. 1.43) EPI Suite, 2012 

Vapour density (air = 1) N/A 

Water solubility 
(temp; effect of pH; mg/L) 

1e+006 mg/L at 25 °C  
(WSKOW v. 1.42) EPI Suite, 2012 

pH in solution N/A 

Dissociation constant (pKa) N/A 

Oxidation-reduction potential N/A 

Corrosivity to material or equipment N/A 

Reactivity to container material N/A 

Auto-ignition temperature (°C) N/A 

Explosive properties N/A 

Oxidizing properties N/A 

Surface tension 
(newtons/m (SI) or dynes/cm (cgs)) N/A 

Viscosity (mPa.s) N/A 

Henry’s Law Constant (Pa.m3/mol) 1.28E-019 atm-m3/mole 
(via VP/WS estimate) EPI Suite, 2012 

Partition Coefficient (Koc) 0.1756 
(KOCWIN v. 2.00) 

EPI Suite, 
2012 

Log Pow (Kow) - 0.87 
(KOWWIN v. 1.68) EPI Suite, 2012 
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8.7.2 MSDS of Sodium Thiosulfate 

Material Safety Data Sheet 
Material Name: Sodium Thiosulfate Pentahydrate, Technical Grade ID: C1-153 
_____________________________________________________                _    ______   
Issue Date: 09/09/98 10:48:51 CLW Page 1 of 7 Revision Date: 12/27/2010 2:58 PM SEP 
 
* * * Section 1 - Chemical Product and Company Identification * * * 
Chemical Name: Sodium Thiosulfate Pentahydrate, Technical Grade 

Product Use: For Commercial Use 

Synonyms: Chlorine control, Declor-it, Disodium thiosulfate, S-hydril, Sodium hyposulfite, Sodium 

oxide sulfide, Antichlor, Sodothiol, Sulfothiorine, Ametox 

Supplier Information 
Chem One Ltd. Phone: (713) 896-9966 

14140 Westfair East Drive Fax: (713) 896-7540 

Houston, Texas 77041-1104 Emergency # 1-800-424-9300 or 703- 527-3887 

General Comments: FOR COMMERCIAL USE ONLY; NOT TO BE USED AS A PESTICIDE. 
NOTE: Emergency telephone numbers are to be used only in the event of chemical emergencies 

involving a spill, leak, fire, exposure, or accident involving chemicals. All non-emergency questions 

should be directed to customer service. 

 

* * * Section 2 - Composition / Information on Ingredients * * * 
CAS # Component Percent 
10102-17-7 Sodium Thiosulfate Pentahydrate > 90 

Component Related Regulatory Information 

No information available. 

Component Information/Information on Non-Hazardous Components 
This product is considered hazardous under 29 CFR 1910.1200 (Hazard Communication). 

 

* * * Section 3 - Hazards Identification * * * 
Emergency Overview 

Sodium Thiosulfate Pentahydrate is a colorless solid found in crystalline or powder forms. May cause 

irritation to the eyes, skin, and mucous membranes of the upper respiratory tract. Keep material away 

from sodium nitrite and metal nitrates. Product is not combustible. Use extinguishing media 

appropriate for surrounding fire. Thermal decomposition of this product produces irritating vapors and 

toxic gases (e.g. sulfur oxides). At 100 degrees C, highly irritating sulfur dioxide gas is given off. 

Sulfur dioxide is toxic, corrosive, flammable and a strong oxidizer. Emergency responders should 

wear proper personal protective equipment for the releases to which they are responding. 

Hazard Statements 

WARNING! MAY CAUSE EYE AND SKIN IRRITATION. RELEASES TOXIC, IRRITATING GAS AT 
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HIGH TEMPERATURES (100 deg. C). MAY CAUSE ALLERGIC SKIN REACTIONS. Avoid contact 

with eyes and skin. Avoid breathing dusts. Avoid exposure of material to high temperatures. Wash 

thoroughly after handling. Keep container closed. Use with adequate ventilation. 

Potential Health Effects: Eyes 

Exposure to particulates or solution of this product may cause irritation of the eyes with symptoms 

such as stinging, tearing, redness and pain. 

Potential Health Effects: Skin 

This product can cause irritation of the skin, especially after prolonged exposures. Repeated skin 

contact may lead to dermatitis (red, cracked skin). In sensitive individuals, exposure to this product 

can cause allergic reaction. 

Potential Health Effects: Ingestion 

Ingestion of this product (especially in large volumes) can irritate the tissues of the mouth, esophagus, 

and other tissues of the digestive system. Symptoms of exposure can include vomiting, diarrhea, and 

nausea and systemic effects of cyanosis. Large doses by ingestion can also have a cathartic action, 

causing diarrhea. 

Potential Health Effects: Inhalation 

Breathing dusts or particulates generated by this product can lead to irritation of the nose, throat or 

respiratory system. Symptoms of such exposure could include coughing, sneezing, and chest 

discomfort. Inhalation of vapors and fumes given off when Sodium Thiosulfate Pentahydrate is heated 

above 100 degrees C, (sulfur dioxide gas) will cause significant irritation. 

HMIS Ratings: Health Hazard: 2* Fire Hazard: 0 Instability Hazard: 0 

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard 

 

* * * Section 4 - First Aid Measures * * * 
First Aid: Eyes 

In case of contact with eyes, rinse immediately with plenty of water for at least 20 minutes. Seek 

immediate medical attention. 

First Aid: Skin 

Remove all contaminated clothing. For skin contact, wash thoroughly with soap and water for at least 

20 minutes. Seek immediate medical attention if irritation develops or persists. 

First Aid: Ingestion 
DO NOT INDUCE VOMITING. If swallowed, wash out mouth with water provided person is conscious. 

Never give anything by mouth to a victim who is unconscious or having convulsions. Contact a physician 

or poison control center immediately. 

First Aid: Inhalation 
Remove source of contamination or move victim to fresh air. Apply artificial respiration if victim is not 

breathing. Do not use mouth-to-mouth method if victim ingested or inhaled the substance; induce 

artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper 

respiratory medical device. Administer oxygen if breathing is difficult. Get immediate medical attention. 
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First Aid: Notes to Physician 
Provide general supportive measures and treat symptomatically. 

 

* * * Section 5 - Fire Fighting Measures * * * 
Flash Point: Not flammable Method Used: Not applicable 

Upper Flammable Limit (UEL): Not applicable Lower Flammable Limit (LEL): Not applicable 

Auto Ignition: Not applicable Flammability Classification: Not applicable 

Rate of Burning: Not applicable 

General Fire Hazards 

Heating this product above 100 degrees C will release hazardous sulfur dioxide gas. Explosion hazard 

with sodium nitrite and metal nitrites. 

Hazardous Combustion Products 
Sulfur dioxide gas. 

Extinguishing Media 

Use methods for the surrounding fire and other materials involved in the fire. 

Fire Fighting Equipment/Instructions 
Firefighters should wear full protective clothing including self-contained breathing apparatus. If possible 

control runoff from fire control or dilution water to prevent environmental contamination. 

NFPA Ratings: Health: 2 Fire: 0 Instability: 0 Other: None. 

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe 

 
* * * Section 6 - Accidental Release Measures * * * 
Containment Procedures 

Stop the flow of material, if this can be done without risk. Contain the discharged material. If sweeping 

of a contaminated area is necessary use a dust suppressant agent, which does not react with product 

(see Section 10 for incompatibility information). 

Clean-Up Procedures 

Small releases can be cleaned-up wearing gloves, goggles and suitable body protection. In case of a 

large spill (in which excessive dusts can be generated), clear the affected area, protect people, and 

respond with trained personnel. Do not allow the spilled product to enter public drainage system or open 

water courses. Place all spill residues in an appropriate container and seal. Thoroughly wash the area 

after a spill or leak clean-up. Prevent spill rinsate from contamination of storm drains, sewers, soil or 

groundwater. 

Evacuation Procedures 

Evacuate the area promptly and keep upwind of the spilled material. Isolate the spill area to prevent 

people from entering. In case of large spills, follow all facility emergency response procedures. 

Special Procedures 
Remove soiled clothing and launder before reuse. Avoid all skin contact with the spilled material. Have 
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emergency equipment readily available. 

 

* * * Section 7 - Handling and Storage * * * 
Handling Procedures 
All employees who handle this material should be trained to handle it safely. Do not breathe dust. Avoid 

all contact with skin and eyes. Avoid accumulation of dusts of this product. Use this product only with 

adequate ventilation. Wash thoroughly after handling. 

Storage Procedures 
Keep container tightly closed when not in use. Store containers in a cool, dry location, away from direct 

sunlight, sources of intense heat, or where freezing is possible. Material should be stored in secondary 

containers or in a diked area, as appropriate. Store containers away from incompatible chemicals (see 

Section 10, Stability and Reactivity). Storage areas should be made of corrosion- and fire resistant 

materials. Post warning and “NO SMOKING” signs in storage and use areas, as appropriate. Use 

corrosion-resistant structural materials, lighting, and ventilation systems in the storage area. Floors 

should be sealed to prevent absorption of this material. 

Inspect all incoming containers before storage, to ensure containers are properly labeled and not 

damaged. Have appropriate extinguishing equipment in the storage area (i.e., sprinkler system, 

portable fire extinguishers). Empty containers may contain residual particulates; therefore, empty 

containers should be handled with care. Do not cut, grind, weld,or drill near this container. Never store 

food, feed, or drinking water in containers that held this product. Keep this material away from food, 

drink and animal feed. Do not store this material in open or unlabeled containers. Limit quantity of 

material stored. 

 

* * * Section 8 - Exposure Controls / Personal Protection * * * 
Exposure Guidelines 
A: General Product Information 
Sulfur dioxide, which may be released at high temperatures, has an OSHA established exposure limit 

of 2 ppm TWA and 5 ppm 

STEL (15 minutes). NIOSH has recommended an exposure limit of 2 ppm TWA and has established 

a level of 100 ppm as Immediately Dangerous to Life and Health (IDLH). 

B: Component Exposure Limits 

ACGIH, OSHA, and NIOSH have not developed exposure limits for any of this product's components. 

The exposure limits given are for Particulates Not Otherwise Classified. 

OSHA: 15 mg/m3 TWA (Total dust):5 mg/m3 TWA (Respirable fraction) 

DFG MAKs 4 mg/m3 TWA (Inhalable fraction) 1.5 mg/m3 TWA (Respirable fraction) 

Engineering Controls 

Use mechanical ventilation such as dilution and local exhaust. Use a corrosion-resistant ventilation 

system and exhaust directly to the outside. Supply ample air replacement. 

PERSONAL PROTECTIVE EQUIPMENT 
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The following information on appropriate Personal Protective Equipment is provided to assist employers 

in complying with OSHA regulations found in 29 CFR Subpart I (beginning at 1910.132). Please 

reference applicable regulations and standards for relevant details. 

Personal Protective Equipment: Eyes/Face 

Wear safety glasses (or goggles). . If necessary, refer to U.S. OSHA 29 CFR 1910.133. 

Personal Protective Equipment: Skin 

Wear impervious gloves, boots and coveralls to avoid skin contact. If necessary, refer to U.S. OSHA 

29 CFR 1910.138. 

Personal Protective Equipment: Respiratory 
No specific guidelines are available. If airborne concentrations are above the applicable exposure limits, 

use NIOSH-approved respiratory protection. An approved dust and mist air-purifying respirator may be 

adequate. If respiratory protection is needed, use only protection authorized in the U.S. Federal OSHA 

Standard (29 CFR 1910.134), applicable U.S. State regulations. Oxygen levels below 19.5% are 

considered IDLH by OSHA. In such atmospheres, use of a full-facepiece pressure/demand SCBA or a 

full facepiece, supplied air respirator with auxiliary self-contained air supply is required under OSHA’s 

Respiratory Protection Standard (1910.134-1998). 

Personal Protective Equipment: General 
Wash hands thoroughly after handling material. Do not eat, drink or smoke in work areas. Have a 

safety shower or eye-wash fountain available 

 

* * * Section 9 - Physical & Chemical Properties * * * 
Physical Properties: Additional Information 

The data provided in this section are to be used for product safety handling purposes. Please refer to 

Product Data Sheets, Certificates of Conformity or Certificates of Analysis for chemical and physical 

data for determinations of quality and for formulation purposes. 

Appearance: White crystalline or powder Odor: Odorless 

Physical State: Solid pH: 6.5-8.0 (1% solution) 

Vapor Pressure: Zero Vapor Density: Not applicable 

Boiling Point: Decomposes above 100 deg C Freezing/Melting Point: 118 deg F (48 deg C) 

Solubility (H2O): 42% by wt. @ 0 deg C Specific Gravity: 1.69 (H2O = 1) 

Softening Point: Not applicable Particle Size: Not determined 

Molecular Weight: 248.17 Bulk Density: Not available 

Chemical Formula: Na2S2O35H2O 

 

* * * Section 10 - Chemical Stability & Reactivity Information * * * 
Chemical Stability 

Product is normally stable in solid form. May be unstable in solution. Sodium Thiosulfate is hygroscopic; 

on exposure to air it will absorb water. 

Chemical Stability: Conditions to Avoid 
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Avoid high temperatures, exposure to air, moisture and incompatible materials. 

Incompatibility 

This material is incompatible with strong oxidizers and acids. Sodium Thiosulfate can react violently 

with Sodium Nitrite. Sodium Thiosulfate is also incompatible with mercury and iodine. 

Hazardous Decomposition 
Sulfur oxides and hydrogen sulfide. 

Hazardous Polymerization 

Will not occur. 

 

* * * Section 11 - Toxicological Information * * * 
Acute and Chronic Toxicity 
A: General Product Information 
Poisonous by intravenous route. Mildly toxic by ingestion. Human systemic effects by ingestion, 

including cyanosis. 

Chronic: Long term skin overexposure to this product may lead to dermatitis (red, itchy skin). 

B: Component Analysis - LD50/LC50 
Sodium Thiosulfate: 

Intraperitoneal-Mouse LD50: 5600 mg/kg; Intravenous-Mouse LD50: 2350 mg/kg; Intravenous-Dog, 

adult LDLo: 3000 mg/kg; 

Intravenous-rat LD50: >2500 mg/kg 

B: Component Analysis - TDLo/LDLo; 

Oral-Human TDLo: 300 mg/kg/7 days: Pulmonary system effects 

Carcinogenicity: 
A: General Product Information 

Sodium Thiosulfate is not listed by ACGIH, IARC, NIOSH, NTP, or OSHA. 

B: Component Carcinogenicity - No information available. 

Epidemiology 
Prolonged skin contact may cause allergic skin reactions (allergic dermatitis). 

Neurotoxicity - No information available. 

Mutagenicity - No information available. 

Teratogenicity - No information available. 

Other Toxicological Information 

Thiosulfate occurs naturally in the body. 

 

* * * Section 12 - Ecological Information * * * 
Ecotoxicity 
A: General Product Information 

This compound may be harmful to aquatic life in high concentrations. 

B: Aquatic Toxicity - No information available. 
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Environmental Fate 
No potential for food chain concentration. 

 

* * * Section 13 - Disposal Considerations * * * 
US EPA Waste Number & Descriptions 
A: General Product Information 

As shipped, this product is not considered a hazardous waste. 

B: Component Waste Numbers 
No EPA Waste Numbers are applicable for this product's components. 

Disposal Instructions 

All wastes must be handled in accordance with local, state and federal regulations. This product, if 

unaltered by use, may be disposed of by treatment at a permitted facility or as advised by your local 

hazardous waste regulatory authority. 

 

* * * Section 14 - Transportation Information * * * 
NOTE: The shipping classification information in this section (Section 14) is meant as a guide to the 

overall classification of the product. However, transportation classifications may be subject to change 

with changes in package size. Consult shipper requirements under I.M.O., I.C.A.O. (I.A.T.A.) and 49 

CFR to assure regulatory compliance. 

US DOT Information 
Shipping Name: Not applicable. 

Hazard Class: Not applicable 

UN/NA #: Not applicable 

Packing Group: Not applicable 

Required Label(s): Not applicable 

RQ Quantity: Not applicable 

50th Edition International Air Transport Association (IATA): 

For Shipments by Air transport: This information applies to air shipments both within the U.S. and for 

shipments originating in the U.S., but being shipped to a different country. 

UN/NA #: UN 3077 

Proper Shipping Name: Environmentally Hazardous Substance, solid, n.o.s. (Sodium Thiosulfate) 

Hazard Class: 9 (Miscellaneous Dangerous Goods) 

Packing Group: III 
Passenger & Cargo Aircraft Packing Instruction: 911 

Passenger & Cargo Aircraft Maximum Net Quantity: 400 kg 

Limited Quantity Packing Instruction (Passenger & Cargo Aircraft): Y911 

Limited Quantity Maximum Net Quantity (Passenger & Cargo Aircraft): 30 kg G 

Cargo Aircraft Only Packing Instruction: 911 

Cargo Aircraft Only Maximum Net Quantity: 400 kg 
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Excepted Quantities: E1 

Special Provisions: A97, A158 

ERG Code: 9L 

Limited Quantity Shipments: Shipments for air must be marked with the Proper Shipping Name 

Environmentally Hazardous Substance, solid, n.o.s. (Sodium Thiosulfate) and shall be marked with the 

UN Number (3077) preceded by the letters "UN", placed within a diamond. The width of the line forming 

the diamond shall be at least 2 mm; the number shall be at least 6 mm high. The total weight of each 

outer packaging cannot exceed 30 kg. 

Excepted Quantities: The maximum quantity of this material per inner receptacle is limited to 30 g per 

receptacle and the aggregate quantity of this material per completed package does not exceed 1kg. 

The inner receptacles must be securely packed in an intermediate packaging with cushioning material 

to prevent movement in the inner receptacles and packed in a strong outer box with a gross mass not 

to exceed 29kg. The completed package must meet a drop test. The requirements are found in 2.7.6.1. 

The package must not be opened or otherwise altered until it is no longer in commerce. For air 

transportation no shipping paper is required. The package must be legibly marked with the following 

marking:. 

NOTE: The “*” must be replaced by the primary hazard class, or when assigned, the division of each of the hazardous materials contained in 

the package. The “**” must be replaced by the name of the shipper or consignee if not shown elsewhere on the package. The symbol shall be not 

less than 100 mm x 100 mm and must be durable and clearly visible. 

International Maritime Organization (I.M.O.) Classification 
I.M.O. Classification: Sodium Thiosulfate is not regulated under I.M.D.G./I.M.O. regulations. 

 

* * * Section 15 - Regulatory Information * * * 
US Federal Regulations 
A: General Product Information 

Sodium Thiosulfate (CAS # 10102-17-7) is not on the TSCA Inventory. As Sodium Thiosulfate is a 

hydrate, it is exempt from TSCA Inventory requirements per 40 CFR 720.3 (u)(2)). 

B: Component Analysis 
Sodium Thiosulfate is not listed under SARA Section 302 (40 CFR 355 Appendix A), SARA Section 

313 (40 CFR 372.65), or CERCLA (40 CFR 302.4). SARA 302 (EHS TPQ) 

There are no specific Threshold Planning Quantities for Sodium Thiosulfate. The default Federal 

MSDS submission and inventory requirement filing threshold of 10,000 lbs (4,540 kg) therefore 

applies, per 40 CFR 370.20. 

C: Sara 311/312 Tier II Hazard Ratings: 

Component 
CAS # Fire Hazard Reactivity 

Hazard 
Pressure 
Hazard 

Immediate 
Health 
Hazard 

Chronic 
Health 
Hazard 

Sodium 
Thiosulfate 
10102-17-7 

No No No Yes Yes 
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State Regulations 

A: General Product Information California Proposition 65 

Sodium Thiosulfate is not on the California Proposition 65 chemical lists. 

B: Component Analysis – State 

Component 
CAS # CA FL MA MN NJ PA 

Sodium 
Thiosulfate 
10102-17-7 

No No No No No No 

 

Other Regulations 
A: General Product Information 

Not determined. 

B: Component Analysis – Inventory 

Component 
CAS # TSCA DSL EINECS 

Sodium Thiosulfate 
10102-17-7 Yes Yes Yes 

 
 
B: Component Information (Canada) 

The following components are identified under the Canadian Hazardous Products Act Ingredient 

Disclosure List: 

Component 
CAS # Minimum Concentration 

Sodium Thiosulfate 
10102-17-7 No disclosure limit 

Canadian WHMIS Classification: D2B 

ANSI LABELING (Z129.1): 
CAUTION! MAY CAUSE SKIN AND EYE IRRITATION. HARMFUL IF INGESTED OR INHALED. 

MAY CAUSE ALLERGIC REACTION IN SENSITIVE INDIVIDUALS. Avoid contact with skin, eyes, or 

clothing. Do not taste or swallow.Avoid breathing dusts and particulates. Use only with adequate 

ventilation. Wash thoroughly after handling. Wear gloves, goggles, faceshields, suitable body 

protection, and NIOSH-approved respiratory protection, as appropriate. FIRST-AID: In case of 

contact, immediately flush skin or eyes with plenty of water for at least 15 minutes while removing 

contaminated clothing and shoes. If inhaled, remove to fresh air. If ingested, do not induce vomiting. 

Get medical attention. 

 IN CASE OF FIRE: Use water fog, dry chemical, CO2, or “alcohol” foam. 

 IN CASE OF SPILL: Absorb spill with inert material. Place residue in suitable container. Consult 

Material Safety Data Sheet for additional information. 
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8.7.3 MSDS of Hydrogen gas 
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8.7.4 MSDS of DPD 
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8.7.5 MSDS of Indicator 
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8.7.6 MSDS of Buffer 
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8.7.7 MSDS of Citric acid 
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8.8 Training Materials 

Training for Vessel Owner’s representative and on board training courses for Vessel’s staff on the 

control system to be included.  

Training software programs about the whole control system, easy running on any Personal Computer, 

to be provided for Vessel’s staff. 

Refer to the form “Crew Training Confirmation” 

Crew Training Confirmation  
■ Vessel Name   :   
■ Vessel Hull No. :   
■ Date & Time  :  
■ Location      :   
■Contents  
1. Introduction of ECS for Ballast Water Management System  
2. Explanation of equipments and operation theory of ECS  
    2-1. Software parts, including with report generation method for ECS operation to PDF file  
    2-2. Hardware parts  
3. Demonstrartion in order to be operated actually by ship's crews for ECS operation  
    3-1. Check points of ECS operation before operation by each operation mode  
    3-2. Check points of ECS operation after operation by each operation mode  
4. Maintenance of  ECS  
    4-1. Replacement procedure and replacement cycle of CLX reagent  
    4-2. Refill Procedure of neutralizing agent(sodium thiosulfate) into the ANU tank  
    4-3. Cleanning procedure of T-strainer  
    4-4. Procedure for using EWU(EM Washing Unit)    
※ Above training items are going to be carried out according to training manual by skilled 

TECHCROSS engineer during commissioning period for ship's crews. 

 

        
[On-board Training of BALLAST WATER MANAGEMENT SYSTEM] 

No. Date Position Name Trainee Signature 
          
          
          

※ Remark :   

  
                                  

CAPTAIN 

  
                                    

TECHCROSS(Trainer) 
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9. APPENDIX II 

9.1 Letter of International Paint Ltd 
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9.2 IMO Final Approval 
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9.3 Korean Resister Type Approval 
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