
ECU CLEANING & MAINTENANCE 2024 #01 - JANUARY

TECHNICAL BULLETIN

ECS is characterized by the direct processing process, through which ballast water passes through the electro chamber upon 
entry into the vessel. The key element that enables equivalent or better processing
results without a filter is the self-developed electrode by Techcross.

The electrodes produced by Techcross not only use a highly reactive catalyst in freshwater or brackish water 
lacking chloride, but also improve efficiency by creating cracks on the surface of the titanium electrode, 
increasing its surface area. Nevertheless, as the BWMS process is inevitably repeated, the reaction resistance 
between the electrodes increases due to the scale electrodeposition phenomenon on the surface of the 
negative electrode. 

2. ECU Cleaning Interval

1) Recommended cleaning cycle is approximately 100 hours of operation.
2) In case of multiful chamber, repeat the process to each ECU.

1.  Procedure for ECU Cleaning

Filling of fresh water in
EWU tank

Connect the fresh water 
service line of ship to EWU 
tank

STEP1

Mixing of citric acid

Connection the pump and 
water tank

Circulating Time : Min. 20 
minutes (for Mixing of citric 
acid and fresh water)

STEP2

Filling of cleaning agent     
in ECU

Drain sea water from 
chamber through drain port 
of ECU.

Holding Time : Min.60 
minutes

STEP3

Circulating cleaning 
agent for cleaning

Circulating for 60minutes.

STEP4

Discharging cleaning
agent

Rinsing out time : Min.15 
minutes

STEP5

3. Dilution Ratio

Model Fresh water (Liter) Cleaning agent (Kg) Dilution ratio (%)

ECS 150 100 10

ECS 300 150 15

ECS 450 185 18.5

ECS 600 220 22

ECS 1000 300 30

The mixing ratio is 10 : 1

(Fresh water : Cleaning agent)

※ Cleaning agent : Citric acid (Powder) 

- Attachment : [MSDS] CITRIC ACID_Techcross
- To make a purchase, please contact the Techcross AS team at parts-sales@techcross.com

※ SPECIAL NOTICE : Discontinuation for ABB FMU (FEP3xx series) & Spare Parts

Due to the discontinuation of ABB FMU and spare parts for the existing Techcross BWMS, 
some items are expected to become sequentially unavailable or experience delays.

<Affected items>
- Sequential discontinuation of FEP3xx series
- Production delays and sequential discontinuation of EX-Back plate board (D685A1160U12)

Techcross plans to pre-order and stock an estimated quantity for approximately two years until Q1 2024. 
Following this period, a transition to the FEP6xx series will be necessary. Customers planning to purchase or 
repair these products are encouraged to contact the TECHCROSS AS team for further guidance. 
We strive to minimize inconvenience for our customers.

Techcross HQ (Available time : UTC 2300 - UTC 0830 ): as.managers@techcross.com / +82 51 601 4500 (Mr. JH Kim) 
Techcross US (Available time : UTC 1400 - UTC 2330 ): jhcha@techcross.com / +1 832 288 3735 (Mr. Jiho Cha)
Techcross Europe (Available time : UTC 0800 - UTC 1730 ): sanginlee@techcross.com / +31 6 2263 9597 (Mr. Sangin Lee) 

TECHCROSS AS HOT-LINE is available 24/7, 365 days a year, ensuring prompt and professional technical support whenever 
you need it.  Feel free to reach out to us!

FMU(FEP3XX) 
FMU(FEP3XX)

Remote Type 

Additionally, electricity consumption rises to maintain the oxidizer concentration, ultimately 
reducing the lifespan of BWMS. Therefore, proper cleaning of the ECU is crucially required 
following the steps below.

Scaled Normal

*For more information, please see the attachment : [Manual] Ch.5.74 Procedure of ECU cleaning(Rev03)
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Product name


1. Identification of the product and the


supplier
1) Chemical Name


2) Advisable use and Restriction


        Advisable use


       Restriction of product using


3) Manufacturer/Supplier/Distributor


information


       Company


        Address


        Emergency response number


   2)Allocation label elements


        Pictogram and symbol


        Signal word


        percautionary statements


Material Safety Data Sheet


Skin sensitization : Category 1


H317 May cause an allergic skin reaction


P272 Contaminated work clothing should not be allowed out of the workplace


            Reponse P302+P352  If on skin: Wash skin with plenty of water


No data


Shinwon industrial co., ltd


189, Deokho-ro, Samseong-myeon, Eumseong-Gun, Chungbuk, Korea


+82-43-877-3414


            Prevention P261 Avoid breathing (dust/fume/gas/vapours/spray)


P264 Wash skin thoroughly after handling


P271 Use only outdoors or in well-ventilated area


P280 Wear protective gloves/clothing, eye/face protection


Danger


        Hazard statement H315 Cause skin irritation


H318 Cause serious eye demage


H335 May cause respiratory irritation


Citric Acid Anhydrous


Citric Acid Anhydrous


Soft drinks, pharmaceutical ingredients, citric acid salts (Sodium citrate,


ammonium citrate, citric acid iron), synthetic sake, seasoning extract,


confectionery, photo reagent, plating reagent, plasticizer, citric acid


(anhydrous) Therefore, it is suitable for food such as powdered soft drink,


chewing gum and the like which should avoid moisture and moisture.


2.Hazard indentification


1) Hazard classification Skin cprrpsopm/irritation : Category 2


Serious eye damage/eye irritation : Category 1


Specific target organ toxicity (Single exposure) : Category 3 (Respiratory


irritant)







            Disposal


        Health


        Flammability


        Reactivity


3.Composition/information on


ingredients


   Chemical name


   Synonyms(Common name)


   CAS No.


   Content(%)


  4) Ingestion


  5) Indication of immediate medical


attention and notes for physician


P310 Immediately call a poison center or doctor/physician


P321 Specific treatment


P362 Take off contaminated clothing


P363 Wash contaminated clothing before reuse


Immediately call a poison center or doctor/physician


1,2,3-Propanetricarboxylic acid, 2-hydroxy-,


77-92-9


100%


4. First-aid measures


  1) Eye contact Rinse cautiously with water for several minutes. Reove contact lenses, if


present and easy to do. Continue rinsing


Call emergency medical service


1


0


CITRIC ACID


Citric acid Anhydrous


            Storage


  3) Inhalation If excessive dust or fumes are present, remove with clean air and get medical


attention if coughing or other symptoms occur


Give artifical respiration if victim is not breating


Administer oxygen if breathing is difficult


Get emergency medical service


Ensure that medical personnel are aware of the material involved and take


precaustions to protect themselves


  2)Skin contact If skin irritation and rash occurs: Get medical advice/attention


Take off contaminated clothing and wash clothing before reuse


For hot product, inmmediately immerse in or flush the affected area with large


amounts of cold water to dissipate heat


Get emergency medical service


Remove and isolate contaminated clothing and shoes


If contact a material, Wash skin and eye with water for at least 20 minutes


For minor skin contact, avoid spreading material on unaffected skin


P403+P233 Stroe in a well-ventilated place. Keep container tightly closed


P405 Store locked up


P501 Dispose of contents/container to in accordance with


local/regional/national/international regulations(to be specified)


3) Other hazard information not included in hazard classification


3


            Reponse


P304+P340 In inhaled: Remove person to fresh air and keep comfortable for


breathing


P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes.


Reove contact lenses, if present and easy to do. Continue rinsing


P312 Call a poison center or doctor/physician, if you feel unwell


P332+P313 If skin irritation occurs: Get medical advice/attention


P333+P313 If skin irritation or rash occurs: Get medical advice/attention







5. Fire-fighting measures


7. Handling and storage


  1) Precautions for safe handling Follow all MSDS/label precautions even after container is emptied because


they may retain product residues


Use carefully in handling/storage


Loosen closure cautiously before opening


Avoid prolonged or repeated contact with skin


Please note that there are materials and conditions to avoid


Please work with reference to engineering controls and personal protective


equipment


Avoid breathing (dust/fume/gas/vapours/spray)


Please note that there are materials and conditions to avoid


Avoid breathing (dust/fume/gas/vapours/spray)


  2) Environmental precaution and protective


procedures


Prevent entry into waterways, sewers, basements or confined areas


  3) The methods of purification and removal Absorb spills with inert material(e.g., dry sand or earth), then place in a


chemical waste container


Absorb the liquid and scrub the area with detergent and water


Fire involving Tanks; For massive fire, use unmmaned hose holders or monitor


nozzles; if this is impossible, withdraw from area and let fire burn


6. Accidental release measures


  1) personal precautions, protective equipment


and emergency procedures


Clean up spills immediately, observing precautions in protective


equipment section


Eliminate all ignition sources


Stop leak if you can do it without risk


Do not touch damaged containers or spilled material unless wearing


appropriate protective clothing


Cover with plastic sheet to prevent spreading


3)Special protective equipment and


precaution for fire-fighter


Rescuers should put on appropriate protective gear


Evacuate area and fight fire from a safe distance


Be aware that it may be melt and move


Dike fire-control water for later disposal; do not scatter the material


Move containers from fire area if you can do it without risk


Fire involving Tanks; Fight fire from maximum distance or use unmanned hose


holders or monitor nozzels


Fire involving Tanks; Cool containers with flooding quantities of water until


well after fire is out


Fire involving Tanks; Withdraw immediately in case of rising sound from


venting safety devices or discoloration of tank


Fire involving Tanks; Always stay away from tanks engulfed in fire


  1)Suitable (unsuitable) extinguishing media Use alcohol foam,carbon dioxide, or water spray when fighting fires involving


this material.


Use dry sand or earth to smother fire


  2)Specific hazards arising from the


chemical


Material may produce irritating and highly toxic gases from decomposition by


heat and combusion during burning


Container may explode when heat


Some of these materials may burn, but none ignite readily


Non-combustible , substance itself does not burn but may decompose upon


heating, then produce corrosive and/or toxic fumes







8. Exposure contrrols/personal


protection
  1) Exposure standards for chemicals,


biological exposure standards, etc


        Korean occupation of safety and health


regulation


        ACGIH


        Biological exposure index


  3) Personal protective equipment


        Respiratory protection


  1) Appearance
  2) Color


  3) Odor


  4) Threshold of oder


  5) pH


  6) Melting point/freezing point


  7) Initial boiling point and boiling range


  8) Flash point


  9) Evaporation rate


  10) Flammability (solid, gas)


  11) Upper/lower flammability ir explosive


limits


  12) Vapour pressure


  13) Solubility


  14) Vapour density


  15) Specific gravity/ Density


  16) N-octanol/ water partition coefficient


  17) Auto ignition temperature 1010 ℃


2.29 / 0.28 %


No data


59 g/100㎖ (20℃)


No data


1.665 (Density)


-1.72


153 ℃


175 ℃


100 ℃


No data


No data


9. Physical and chemical properties


Solid (crystal)
Colorless


Oderless


No data


No data


Wear a respirator that has been approved by the Korean Occupational Safety


and Health Administration in accordance with the physicochemical properties


of the substance being exposed.


No data


No data


No data


  2) Appropriate engineering controls Use process enclosures, local exhaust ventilation, or other engineering


controls to control airbrone levels below recommanded exporsure limits


Facilieies for storing or untilizing this material should be equiped with an


eyewash facility and a safety shower


        Eye protection Wear breathable safety goggles to protect your eyes against particulate matter


that can cause eye irritation or other health hazards.


Install emergency washing facilities (shower type) and face-wash facilities in


a location where workers can easily access them.


        Hand Protection Wear protective gloves of appropriate material considering the physical and


chemical properties of the chemical.


        Body protection Wear protective clothing of appropriate material considering the physical and


chemical properties of the chemical.


Wash thoroughly after handling


 Handing in a well-ventilated place. Keep container tightly closed.


  2) Conditions for safe storage Empty drums should be completely drained, properly bunged, and promptly


returned to a drum reconditioner, or properly disposed of


Store container tightly closed in a well-ventilated place


  1) Precautions for safe handling







  18) Degradation temperature


  19) Viscosity


  20) Molecular weight


  2) Conditions to avoid


  3) Substance to avoid


11. Toxicological information


  1) Information about possible exposure


paths


  2) Health Hazard Information


        Acute toxicity


            Oral


            Dermal


            Inhalation


        Skin corrosion/ irritation


        Serious eye damage/ irritation


        Respiratory sensitizer


        Skin sensitization


        Carcinogenecity


            Korea-ISHL


            Notice of Ministry of Employment


and Labor


            IARC


            OSHA


            ACGIH


            NTP


            EU CLP


        Mutagenicity


        Reproductive toxicity


        Specific target organ toxicity(single


exposure)


        Specific target organ toxicity(repeat


exposure)


        Aspiration hazard


175 ℃


No data


192.12


10. Stability and reactivity


Negative reaction were observed in In vitro (Salmonella typhimurium Ames


test, Yeast, chinese hamster test) regardless of the metabolic activation


system and In vivo( Dominant lethal assay)


No data


Causes nose and throat irritation


Slight decrease in growth rate,


Causes weak regression of the thymus secretory organ and spleen


No data


No data


No data


No data


No data


No data


No data


Experimental results of eye irritation on rabbits : Severe irritation


No data


Ingestion causes painful lips, headache, asthma, nausea, disturbance, general


fatigue, itching


No data


May be skin irritant


May be absorbed into the body by ingestion of food and by inhalation of


aerosols of this material


LD50 3000mg/kg Rat


No data


No data


Experimental results of skin irritation on rabbits : Mild irritation


  4) Hazardous decomposition products Material may produce irritating and highly toxic gases from decomposition by


heat combustion during burning


Corrosive/Toxic fumes


  1) Chemical stability and possbility of


hazardous reactions
Containers may explode when heated


Some of these materials may burn, but none ignite readily


Non-combustible, substance itself does not burn but may decompose upon


heating, then produce corrosive and toxic fumes


Fire will produce irritating, corrosive and toxic gases


Heat, sparks for flames


combustibles, reducing material







12. Ecological information


  1) Ecological toxicity


        Fish


        Curstacea


        Algae


  2) Persistence an degradability


        Persistence


        Degradability


  3) Bioaccumulative petential


        Bioaccumulation


        Biodegradation


  4) Mobility in soil


  5) Other Hazard effects


13. Disposal consideration


  1) Disposal method


  2) Disposal precaution


14. Transport information


  1) UN number


  2) UN proper shipping name


  3) Transport hazard class


  4) Packing group


  5) Marine pollutant


  6) Special precautions


        in case of fire


        in case of leakage


15. Regulatory information


  1) Occupational safety and health


regulation


  2) Toxic chemical control act


  3) Dangerous material safety management


regulation


  4) Wastes control act


  5) Other domestic and foreign regulations


        Domestic regulation


            Residual Organic Pollutant Control


Act


        Foreign regulation


            OSHA


            CERCLA


            EPCRA 302


Not available


Not available


Not available


Not available


Not available


Not available


Not available


designated waste


 


No data


Not available


Not available


no listed


Not available


Not available


Not available


No data


Consider the required attentions in accordance with waste treatment


management regulation
Dispose of contents container according to the regulations


Dispose of contents container according to the regulations


log Kow -1.7


BOD5/COD 0.72


BCF 3.2


98 (%) 7 day


No data


LC50 448 ㎎/ℓ 96 hr Leuciscus


LC50 160 ㎎/ℓ 48 hr


No data







            EPCRA 304


            EPCRA 313


            Substance of Roterdame protocol


            Substance of Stockholme protocol


            Substance of Montreal protocol


            EU Classification(Classification)


            EU Classification(Risk phrases)


            EU Classification(Safety phrases)


16. Other information


    1) Information source and references


   2) Issue date


   3). Revision number and date


        Revision number


        Revision date


   4) Other


 ○ The material safety data sheet (MSDS) that was prepared can be edited, edited, and partially


modified by referring to the MSDS provided by KOSHA Resources.


2015-06-04


5th


2022-09-20


          HSDB(Density)


          ICSC(N-octanol/ water partition coefficien)


          HSDB(Auto ignition temperature)


          ISCS (Degradation temperature)


          ICSC(Molecular weight)


          OECD Screening Information Data Set(http://cs3-hq.oecd.org/scripts/hpv/)(Oral)


          International Uniform ChemicaL Information Database(IUCLID)(http://ecb.jrc.it/esis)(Oral)


          RTECS(Registry of Toxic Effects of Chemical Substances)(Skin corrosion/ irritation  )


          RTECS(Registry of Toxic Effects of Chemical Substances)(Serious eye damage/ irritation )


          OECD Screening Information Data Set(http://cs3-hq.oecd.org/scripts/hpv/)(Skin irritation)


          OECD Screening Information Data Set(http://cs3-hq.oecd.org/scripts/hpv/)(Mutagenicity)


          National Library of Medicine/Hazardous Substances Data Bank(NLM/HSDB)(http://toxnet.nlm.nih.gov/cgi-bin/sis/


htmlgen?HSDB)(Specific target organ toxicity (Single exposure))


          OECD Screening Information Data Set(http://cs3-hq.oecd.org/scripts/hpv/)(Specific target organ toxicity (Repeat


exposure))


          ECOTOX(Fish)


          ECOTOX(Crustacea)


          ICSC(Persistence)


          OECD SIDS(Degradability)


          National Library of Medicine(NLM)(http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?CHEM)( Bioaccumulation)


          OECD SIDS(Biodegradation)


          HSDB (Odor)


          ICSC(Melting point/freezing point)


          ICSC(initial boiling point and boiling range)


          ICSC (Flash point)


          ICSC (Upper/lower flammability or exposure limits)


          ICSC(Solubility)


Not available


          ICSC(Appearance)


          ICSC(Color)


Not available


Not available


Not available


Not available


Not available


Not available


Not available
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5.7.4 Procedure for ECU Cleaning


Cleaning the EM in the ECU should be carried out every 100 hours of ballasting(ECU treatment time).


1. If the ballasting(ECU treatment time) is more than 100 hours, the message will be appeared on HMI screen as below.


  


2. It can be checked the ECU treatment time on HMI as below procedure.  


    Click “LOG” button on HMI MAIN screen →  Click “MAINTAIN” Tap              
     ① ECU treatment time 
     ② After finishing of ECU cleaning , click the button (Operating time to be changed “Zero”)







ECS MANUAL
Operation, Maintenance & Safety Manual
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Cleaning the EM in the ECU with EWU (EM Washing Unit) 


1.    < EWU>   Components 


No. Item Description Remark


1
Water tank


& 
Caster


Material : LLDPE
Capacity : 300L


2 Pump Circulating pump power : AC 220V


3 Hose Ass'y-1 Connection 
EWU Tank (Camlock) ↔  Pump (Camlock) 


4 Hose Ass'y-2 Connection 
Pump(Camlock) ↔ ECU Drain Port (Flange 10K-25A)


5 Hose Ass'y-3 Connection 
ECU Drain Port (Flange 10K-25A)  ↔ EWU Tank (Camlock)


6 Hose Ass'y-4 Connection
Pump (Camlock)  ↔  EWU Tank (Camlock) 


7 EWU Part box Material : Steel 
Size : 700 X 700 X 380


8 Cleaning Agent
Citric acid (Powder)
To purchase, 
please contact TECHCORSS
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2.  Procedure for ECU Cleaning


Step 1 : Filling of fresh water in EWU tank  
- Connect the fresh water service line of ship  to  EWU Tank 
   using Hose Ass'y-3.


The appropriate amount of cleaning agent and  fresh water. 


<Table 1>                                                                                                                                                                                                                                                      (Unit: Liter)


Model Amount of Fresh Water (Liter) Amount of Cleaning agent (Kg) Dilution ratio (%)


ECS 150 100 10


The mixing ratio is 10 : 1
 (Fresh water : Cleaning agent) 


ECS 300 150 15
ECS 450 185 18.5
ECS 600 220 22
ECS 1000 300 30


※ 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.


 







ECS MANUAL
Operation, Maintenance & Safety Manual
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Step 2 : Mixing of Citric acid
- Connection the pump and water tank 
   by using Hose Ass'y-1 and Hose Ass'y-4
- Circulating Time : Min. 20 minutes 
   (for Mixing of Citric acid and fresh water)


Step 3 : Filling of cleaning agent in ECU
- Drain sea water from chamber through Drain port of ECU. 
- by using Hoses Ass'y-1~3
- Holding Time : Min.60 minutes
* Soaking process to macerate the scale of EM


   


Step 4 : Circulating cleaning agent for cleaning 
- Circulating for 60minutes.


Step 5 : Discharge cleaning agent 
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Step 6 : Rinsing with fresh water
- Rinsing out time : Min.15 minutes


※ Discharge option 1.
      The used EM cleaning water will be discharged to bilge holding tank or bilge well.
※ Discharge option 2.
      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.


3. Cleaning interval 
- Recommended cleaning cycle is approximately 100 hours of operation.
- In case of multiple chamber, repeat the process to each ECU.







ECS MANUAL
Operation, Maintenance & Safety Manual
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Cleaning the EM in the ECU with EWU (EM Washing Unit) 


1.   < Ex-EWU >   Components 


No. Item Description Remark


1
Water tank


& 
Caster


Material : LLDPE
Capacity : 300L


2 Air Pump -  


3 Hose Ass'y-1 Connection 
EWU Tank (Camlock) ↔  Pump (Camlock) 


4 Hose Ass'y-2 Connection 
Pump(Camlock) ↔ ECU Drain Port (Flange 10K-25A)


5 Hose Ass'y-3 Connection 
ECU Drain Port (Flange 10K-25A)  ↔ EWU Tank (Camlock)


6 Hose Ass'y-4 Connection
Pump (Camlock)  ↔  EWU Tank (Camlock) 


7 EWU Part box Material : Steel 
Size : 700 X 700 X 380


8 Cleaning Agent
Citric acid (Powder)
To purchase, 
please contact TECHCORSS
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2.  Procedure for ECU Cleaning


Step 1 : Filling of fresh water in EWU tank  
- Connect the fresh water service line of ship  to  EWU Tank 
   using Hose Ass'y-3.


The appropriate amount of cleaning agent and  fresh water. 


<Table 1>                                                                                                                                                                                                                                                      (Unit: Liter)


Model Amount of Fresh Water (Liter) Amount of Cleaning agent (Kg) Dilution ratio (%)


ECS 150 100 10


The mixing ratio is 10 : 1
 (Fresh water : Cleaning agent) 


ECS 300 150 15
ECS 450 185 18.5
ECS 600 220 22
ECS 1000 300 30







ECS MANUAL
Operation, Maintenance & Safety Manual
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Step 2 : Mixing of Citric acid
- Connection the pump and water tank by using Hose Ass'y-1
- Circulating Time : Min. 20 minutes (for Mixing of Citric acid and fresh wa-
ter)


Step 3 : Filling of cleaning agent in ECU
- Drain sea water from chamber through Drain port of ECU. 
- by using Hoses Ass'y-2, 3
- Holding Time : Min.60 minutes
* Soaking process to macerate the scale of EM


 


Step 4 : Circulating cleaning agent for cleaning 
- Circulating for 60minutes.


Step 5 : Discharge cleaning agent 
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Step 6 : Rinsing with fresh water
- Rinsing out time : Min.15 minutes


※ Discharge option 1.
      The used EM cleaning water will be discharged to bilge holding tank or bilge well.
※ Discharge option 2.
      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.


3. Cleaning interval 
- Recommended cleaning cycle is approximately 100 hours of operation.
- In case of multiple chamber, repeat the process to each ECU.





