CATHODIC MARINE ENGINEERING PTE LTD




Cathodic Marine Engineering Pte Ltd, established in 2001, is a
marine company which caters to the the Marine, Naval and
Offshore industries.

Cathodic Marine Engineering Pte Ltd provides sales and
technical services with competent Manpower for various
Shipbuilding and Ship Reparing yards in Singapore , Asia &
Middle East.

Geared with a team of experienced, well-trained personnel
possessing the required skills and an extensive knowledge of
the local market ,allows it to secure various projects with
valuable and profile centric project management to cater to the
Marine & Offshore Sectors.




Maijor Clients

Drydocks World - Singapore Pte Ltd

Jaya Shipbuilding & Engineering Pte Ltd

Jurong Shipyard Pte Ltd

Keppel FELS Ltd

Keppel Shipyard Ltd




Keppel Singmarine Pte Ltd

PPL Shipyard Pte Ltd

Sembawang Shipyard Pte Ltd

SMOE Pte Ltd

Singapore Technologies Marine Ltd




Organization Chart

Technical Procurement

Sales Manager Manager Finance Manager Manager

'\/arehouse & Logisticy

Manager

| Warehouse 1

}ervice Engineer

}ervice Engineer

Accounts
Assistance

| Payroll Admin

Purchase
Assistance

| Credit /Debit
Admin

! Driver 1

Warehouse 2 AOTVers




!

CATHODIC MARINE ENGINEERING PTE LTD

Sacrificial Anodes (Zinc & Aluminium) (Hull & Tanks)

Impressed Current Cathodic Protection(l.C.C.P.) System

Anti-fouling System(M.G.P.S.)

Shaft Earthing Device



What is cathodic protection ?

Cathodic protection (CP) is a method for reducing the
corrosion rate of a metal.

The principle is based on “Supplying electrons to the base
material”.

This is done by either:

— Connecting the structure to a more electro- negative
material (Sacrificial anode) or

— Connecting the structure to an external electron source
(Impressed current)



The principle of cathodic protection

In a corrosion cell steel will

corrode when coupled to a more The Basic Corrosion Cell
noble material

The noble material is replaced
with a material being less noble
than steel: A sacrificial anode

The direction of the current will
change

The steel will be protected while
the anode corrodes




Sacrificial Hull Anodes

« Many different sizes and shapes are available

« Anodes can be welded or clamped on to the
structure.




Anodes Iin a water ballast tank




Why choose a SACP system on hull?
» Simple 1nstallation
* Maintenance free between dry dockings
* Low cost for short term operation

* World-wide availability



Sacrificial anode system
Disadvantages

e [ncreases the frictional resistance
e Adds weight to the vessel
e Must be renewed at dry-dockings



|.C.C.P System
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PRODUCT (I.C.C.P System)
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<Fig.1 Control panel> <Fig .2 Anodes> <Fig. 3 Reference cell>

Although modern hull coatings can provide some protection against corrosion they seldom offer a complete
solution. For this reason, most operators choose to protect their vessels with a purpose designed in
impressed current cathodic protection system.

Using an arrangement of hull mounted anodes <Fig.2> and reference cells<Fig. 3> connected to automatic
control panels<Fig. 1>, the system produces a more powerful external current to suppress the natural electro-
chemical activity on the wetted surface of the hull. This eliminates the formation of aggressive corrosion cells
on the surface of plates and avoids the problem which can exit where dissimilar metals are introduced through
welding or brought into proximity by other components such as propellers.

An essential feature of ICCP system is that it constantly monitors the electrical potential of the seawater / hull
interface and efficiently control the protective current to the anodes in relation to this.

Therefore, the system is much more effective and reliable.



Why choose an ICCP system on hull

Smooth hull, no drag

Flexible dry-docking intervals

Low cost for long term operation

Long lifetime, minimum of maintenance
No welding required at dry docking

No risk of damaging internal Paint systems
Fully automatic corrosion protection

Useful information on Hull paint condition



LC.C.P SYSTEM -REFERENCE LIST FOR NAVY As of Jul 29, 2016
SHIFYARD PROJECT NO. SHIPOWNER V5L TYPE ITEM DELIVERY
CSBC 1025 TAIWAN NAVY  |NAVY OIL SUPPLY SHIP 5-Aug-12
DAEWOO SHIFBUILDING & MARINE ENGINEERING CO., LTD. |[HT038 KOREA NAVY  [#71¢ 4% FERATS-H) 15—FEIHE
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |H7033 MALAYSIAN NAVY [ROYAL MALAYSIAN NAVY TRAINING VESSEL |2-May-12
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |H7040 MALAYSIAN NAVY [ROTAL MALAYSIAN NAVY TRAINING VESSEL | 17-Jul-12
DAEWOD SHIPBUILDING & MARINE ENGINEERING CO., LTD. (H7(048 NOLOMNORWAY NavY) |LOGISTICS SUPPORT VESSEL 9-Dec-15
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. [HT048 THAI NAVY THAI NAVY FRIGATE 5-Dec-16
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |[H7050 KOREA NAVY  |FFX- 31-Jul-15
HAI LONG COMPANY S;ZE:JEED VIETNAM NAVY |HIGH SPEED VESSEL a-Dec-05
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. (S117 KOREA NAVY  |LST-ll 14-Jun-13
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. (S132 KOREA NAVY  |ATS-I 284 28-Apr-15
HYUNDAI HEAVY INDUSTRIES CO., LTD. P123 KOREA NAVY  |Z718 SHIR{FFX1 1HE) 23-Apr-10
HYUNDAI HEAVY INDUSTRIES CO., LTD. P133 KOREA NAVY  |Z718 SIBFFX4 2HE 30-May-13
HYUNDAI HEAVY INDUSTRIES CO., LTD. P134 KOREA NAVY  |Z7| 2 BHFFX 3948, 30-May-13
HYUNDAI HEAVY INDUSTRIES CO., LTD. P147 KOREA NAVY  |MLS-II 9-Apr-14
HYUNDAI HEAVY INDUSTRIES CO., LTD. P153 KOREA NAVY  |LST-I 2 & 18-Jun-15
HYUNDAI HEAVY INDUSTRIES CO., LTD. P154 KOREA NAVY  |ADE-N 30-Jul-15
HYUNDAI HEAVY INDUSTRIES CO., LTD. P155 KOREA NAVY  |LST-I38& 2-Nov-15
HYUNDAI HEAVY INDUSTRIES CO., LTD. P156 KOREA NAVY  |LST-ll 488 30-May-17
STX SHIPBUILDING CO., LTD. N1016 KOREA NAVY  |FFX-14%8E 20-Mar-14
STX SHIPBUILDING CO., LTD. N1017 KOREA NAVY  |FFX-| B 20-Jun-14
STX SHIPBUILDING CO., LTD. N1019 KOREA NAVY  |PIOCA 17T E 30-Apr-16
STX SHIPBUILDING CO., LTD. N1024 KOREA NAVY  |FFX-l 6 E 30-Jan-15
STX SHIPBUILDING CO., LTD. N1023 PERL NAVY PATROL VESSEL 26-Jan-15
STX SHIPBUILDING CO.,, LTD. N1030 PERU NAVY PATROL VESSEL 26-Jan-15
STX SHIPBUILDING CO., LTD. N1031 PERU NAVY PATROL VESSEL 20-Jan-16
STX SHIPBUILDING CO.,, LTD. N1032 PERU NAVY PATROL VESSEL 20-Jan-16
XINGANG SHIPYARD SBMO2-3 PAKISTAN NAVY |FAST ATTACK CRAFT 20-Dec-16
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SPECIFICATION & SCOPE OF SUPPLY

CLIENT

DAEWOHD SHIPBUTLDHNG & MARMNE ENGINEERING OO, LTD

PROJTECT MNOr

H7THO FRIGATE FOR ROYAT. THAT RANVTY

QUIANTITY

DESCRIPTION FOR THE SYSTEM

OE (L)

MOIDEL CATHSYS

TYPE tKCATTISA POWER STUUPPLY UINIT ¢

NPT D AC IOV APHGOFLE

OUTPLIT AN 150AMPEREZAY DT

PAINTELY : MLUMNSELL 7.5 BG 772

EMNCLOSUIRE « I 44

Supplied compleie with Earthing cables and all necessary rerminals for conections

The soplustucared and wrsllygent powe Supply T consisms of
=437 TFT LOCTY Touch screen display for easy operation of the system,
= Full Axtomatc operation on ATTTO muede and MANLUTATL mode.
- Drisplay all the readings {Ref.cell potentials, Ourput comentvoltages) and alarm stams,
= Comuon alann (over under protection. anode Gl PCH faull power Gal)d contacis.
= Interface with Ship's AMS via RS485 MModbus RTLE

Logging & history of all datn and readings through recording of [PMS

T (2D

TEAMPERE RECESSED PT/Ti CTRCULAR ANODE ASSEMBLY

EACH COMPLETE WITH
EPONY PUITTY FOR DI-ELECTRIC SHIELD
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COFFERDAM WITH CARLE GLANIDS
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EACH COMPLETE WITTH
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The zinc ref cells measmres and transfers hnll porential ceaselessly o
power supply vt for the generation of optinnumn profective curmet,
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Anti-fouling System(M.G.P.S.)
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PRODUCT (Anti-fouling System (M.G.P.S.)

The fouling problem arises when barnacles, mussels and other lower forms of marine life as
larvae enter pipework systems and settle on the internal surface of pipes where they rapidly
grow and multiply.

In the most extreme cases, complete seawater lines can become blocked, affecting the safety
and operational capability of the ship. In other instances, the gradual restriction in the flow of
seawater through cooling systems can impair engine efficiency, leading to increased fuel usage.

The anti-fouling system is based on the electrolytic principle and consists of copper, aluminium
and ferrous anodes which are fed with an impressed electrical current from a control panel.

The anode are usually mounted in pairs in the ship’s seachest or strainer where they are in direct
contact with the flow of water entering the seawater lines.

In operation, the copper anode produces ions which are transported by the seawater and carried
into the pipework system and equipment beyond.

Although the concentrations of copper in solution are extremely small i.e. less than 2 parts per
billion they are sufficient to prevent marine life from setting and muiltiplying.

At the same time, the slow dissolution of the aluminium / ferrous anode produces ions which
spread throughout the system and produce an anti-corrosive layer on the internal surface of
pipes.

In this way, the anti-fouling system gives complete and continuous protection to pipework, valves
and condensers as well as vital firefighting equipment, refrigeration and air conditioning unit.



PRODUCT (Anti-fouling System (M.G.P.S.))
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PRODUCT (Anti-fouling System (M.G.P.S.))
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PRODUCT (Anti-fouling System (M.G.P.S.))

Combination anodes are used in
areas of reduced confined spaces.

Dual purpose combined anodes



Anti-fouling system (M.G.P.5.) -REFERENCE LIST FOR NAVY As of Jul 29, 2016
SHIPYARD PROJECT NO, SHIPOWNER VSLTYPE ITEM DELIVERY

|CSBC 1025 TAIWAN NAVY NAVY OIL SUPPLY SHIP 30-Sep-12
IDAESUN SHIPBUILDING & ENGINEERING CO,, LTD.  |ED-0501 INDONESIAN NAVY  [MULTI-PURPOSE HOSPITAL SHIP 1-Mar07
IDAESUN SHIPBUILDING 8 ENGINEERING CO_ LTD. [ED-0502 INDONESIAN NAVY | MULTI-PURPOSE HOSPITAL SHIP 1-Jul07

DAESUN SHIPBUILDING & ENGINEERING CO. LTD.  |SB441 |INDONESIAN NAVY  |MULTI-PURPOSE HOSPITAL SHIP 3-Mar-03
IDAESUN SHIPBUILDING & ENGINEERING CO._LTD.  |SBAS58 INDONESIAN NAVY  |MULTHPURPOSE HOSPITAL SHIP 20-Sep-06
IDAESUN SHIPBUILDING & ENGINEERING CO, LTD.  [SB458 INDONESIAN NAVY  |MULTI-PURPOSE HOSPITAL SHIP 20-Dec-08
|DAEWOO SHIPBUILDING & MARINE ENGINEERING CO, LTD. |H7024 [KOREA NAVY FRIGATE 30-Oct-01
IDAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |H7024 [KOREA NAVY FRIGATE 30-Oct-01
IDAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. [H7026 [KOREA NAVY FRIGATE 18-Juk-02
|DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |H7026 [KOREA NAVY FRIGATE 18-Jui-02
|!_].|I|.E'|'m SHIFBUILDING & MARINE ENGINEERING CO., LTD. [HT028 JH{GHEA NAVY FRIGATE 30-Jan-05
|D.I'I.E'I'ﬂ:ﬂ SHIPBUILDING & MARIMNE ENGINEERING CO., LTD, |HTDZ8 |H’DHE.I‘. MNAVY FRIGATE 30-Jan-05
|DAEWOO SHIPBUILDING & MARINE ENGINEERING €O, LTD. |H7029 [KOREA NAVY FRIGATE (0j%|2 &) 30-Jan-08
IDAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |H7029 [KOREA NAVY FRIGATE (0IXIA &) 30-Jan-08
DAEWOO SHIPEUILDING & MARINE ENGINEERING CO., LTD. |H7038 [KOREA NAVY #7148 7 BATSH) 16-Feb-12
|DAEWOO SHIPBLILDING & MARINE ENGINEERING CO, LTD. |H7039 [MALAYSIAN NAVY  |ROYAL MALAYSIAN NAVY TRAINING VESSEL |23-May-12
IDAEWQO SHIPBUILDING & MARINE ENGINEERING CO.,LTD. |H7039 MALAYSIAN NAVY ~ [ROYAL MALAYSIAN NAVY TRAINING VESSEL |23-May-12
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |H7040 MALAYSIAN NAVY  |ROYAL MALAYSIAN NAVY TRAINING VESSEL |17-Juk12
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO_, LTD. |H7040 MALAYSIAN NAVY  |ROYAL MALAYSIAN NAVY TRAINING VESSEL | 17-Ju-12
IDAEWOO SHIPBUILDING & MARINE ENGINEERING CO, LTD. |H7044 UK NAVY Military Afloat Reach and Sustainabikity (MARS) |20-May-15
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |H7045 UK NavY Military Afloat Reach and Sustaiability (MARS) [25-Nov-15
IDAEWOO SHIPBUILDING & MARINE ENGINEERING CO, LTD. |H7045 |uK Navy Military Afloat Reach and Sustainabity (MARS) |31-Dec-15
IDAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. |7047 UK NavY Military Afloat Reach and Sustainability (MARS) |31-Dec-15
|umvm SHIPBUILDING & MARINE ENGINEERING CO., LTD. [H7048 ‘"Dm LSV 16-Dec-15

(NORWAY NAVY)




SHIPYARD | PROJECT NO. SHIPOWNER | VSLTYPE ITEM DELIVERY

DAEWOO SHIPBUILDING & MARINE ENGINEERING O, LTD. [H7049 THAILAND MAVY  |FRIGATE 5Dec-16

DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. [H7050 KOREA NAVY 1712 9| /HFFX-H) 16-May-15
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. [H7712 INDONEISIANAVY  |SUBMARINE 26-Fab-16
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. [H7T13 INDONEISIA NAVY  [SUBMARINE 15-Jun-15
DAEWOO SHIFBUILDING & MARINE ENGINEERING CO,, LTD. [H7T14 INDONEISIANAVY  |SUBMARINE 15-Jan-16
DAEWOO SHIPBUILDING & MARINE ENGINEERING CO., LTD. [HTT16 [KOREA NAVY SUBMARINE 1-Apr-16

DAEWOO SHIPBUILDING & MARINE ENGINEERING CO. LTD. [H7T17 [koREA NAVY SUBMARINE 2-Apr-18

HAI LONG COMPANY !:EES:;P "0 METMAMNAVYY  |HIGH SPEED vESSEL 1-Dec05

HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. |5042 KOREA NAVY |C8% & 8 (LPH-Landing Platform Helicopter) |30-Apr-05
HAMNJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. |5138 |HGHEA NAVY |ﬂﬁ-‘¥=i & (LPH-Landing Platform Helicopter) | 19-Dec-16
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. [S051 ]mHEA MAVY T HELEA 1 HE (PI-A) 23-Aug-06
HANLIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD, [5080 KOREA NAVY YWS(R=2T) 10-Sep-09
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO,, LTD. |S081 |m::FtEA NAVY YWS( M 30-Jan-10
HAMNLIIN HEAVY INDLISTRIES & COMSTRUCTION CO_, LTD. {5082 IKOREA NAVY TEE-HES A6 HE (PRI-A) 26-Feb-10
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. |5083 [KOREA NavY DEHU-ESSEA T SHE (PKK-A) 31-Mar-10
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. [S094 [KOREA NAVY D& - HE221-A 8 HE (PKN-A) 30-Apr-10
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO..LTD. |5005 [KOREA NAVY DEE-HEA2LA0 HE PKX-A) 28-May-10
HAMNLIN HEAVY INDUSTRIES & CONSTRUCTION €O, LTD, [5102 [KOREA NAVY YWS(HET) 18-Jun-10
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. |5103 [KOREA NAVY YWS(H5 ) |6-Aug-10

HAMJIN HEAVY INDUSTRIES & CONSTRUCTION CO_, LTD. [S104 ]imHEA NAVY |LCU-235 TON (25 X131 30-Apr-10
HANUIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD, {5105 [KOREA NAVY |Lcu-235 TON (2 RI8E) 30-Apr-10
HANLIN HEAVY INDUSTRIES & COMSTRUCTION CO., LTD. {5108 [KOREA Navy |Lcu-205 TON (24 RIRE) 5-Jun-10

HANJIN HEAVY INDUSTRIES & CONSTRUCTION €O, LTD. (5111 [KOREA NAVY |Lou-500 TON (24 RiE) 2-Aug-11

HAMJIN HEAVY INDUSTRIES & CONSTRUCTION CO_ LTD. {S112 |I'l[l.'.!FtEA NAVY |Lmﬁm TON (25 19E) 21-Dec-11
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO,, LTD. [5113 [KOREA NAVY ILCU-500 TON (24 7IR%) 21-Dec-11
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. {$117 ]mFtEA MAVY #7124 e (LST-) 30-Jan-13




P R SRR LT — R
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO. LTD. |S118 KOREA NAVY TEHE-HESOLA 13 HE (PKX-A) 4-Sep-12
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO. LTD. |S118 KOREA NAVY TEE-HESTLA 14 HE (PHOGA) 4-Sep-12
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. [$120 KOREA NAVY D&E-HFS2A 15 HE (PKX-A) 4-Sep-12
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO._ LTD. {8121 KOREA NAVY Yws(EsH 20-Juk-12
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. [$125 KOREA NAVY LCU-235 TON (2 XI8T) 20-Mar-13
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. {5132 KOREA NAVY #7144 TERATS-I 2248 15-Jan-15
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. i5138 KOREA NAVY HIIDHE - HS 218 1 Ml (PKX-B) 18-Apr-16
HANJIN HEAVY INDUSTRIES & CONSTRUCTION CO., LTD. [S143 KOREA NAVY CHE 2] 34 X|HE (MTE) S5-Aug-18
HINDUSTAN SHIPYARD 1173 INDHAN MAVY 50T BOLLARD PULL TUGS 17-Sep-15
HINDUSTAN SHIPYARD 11174 INDHAN MAVY 50T BOLLARD PULL TUGS 17-Sep-15
HYUNDAI HEAVY INDUSTRIES CO., LTD. |P110 KOREA NAVY FRIGATE {0]%]12 ) 28-Apr-06
HYUNDAI HEAVY INDUSTRIES CO,, LTD Imzz KOREA NAVY FRIGATE (0| %lA8) 20-0ct-09
HYUNDAI HEAVY INDUSTRIES CO. LTD. !P1 23 KOREA NAVY 7|2 E(FFX- 148 9-Sep-10
HYUNDAI HEAVY INDUSTRIES CO., LTD. iP1 33 KOREA NAVY 2712 YR FFX-| 2HEH T-Sep-12
HYLINDAI HEAVY INDUSTRIES CO., LTD. [P134 KOREA NAVY #4712 HEHFFX 38 26-Sep-12
HYUNDAI HEAVY INDUSTRIES CO., LTD. im 35 KOREA NAVY PATROL & SALVAGE 20-Mar-12
HYUNDAI HEAVY INDUSTRIES €O, LTD. ipur KOREA NAVY £ 217121 SR MLS-N) 25-Sep-14
HYUNDAI HEAVY INDUSTRIES CO., LTD. im 53 KOREA NAVY 7|4 RMELST-I 2% 7-May-15
HYUNDAI HEAVY INDUSTRIES CO., LTD. im 54 KOREA NAVY #4712 £ e (ADE-H) 29-Mar-16
HYUMDAI HEAVY INDUSTRIES CO., LTD. im 55 KOREA NAVY 718 ME(LST-I Y T-Apr-16
STX SHIPBUILDING CO., LTD. lml:m KOREA NAVY DHE-HROLA 2 HY (PKX-A) 20-Jun-08
STX SHIPBUILDING CO., LTD. Imum KOREA NAVY D&E-HESPLA 3 HE (POGA) 20-Jun-08
STX SHIPBUILDING CO., LTD. Imcm KOREA NAVY DHE-ERTLA 4 HE (P-A) 20-Jul-08
STX SHIPBUILDING CO., LTD. thﬂ[]ﬁ KOREA NAVY TEE-HES2ELA 5 HE (PIOGA) 20-Jul-08
STX SHIPBUILDING CO., LTD. Imr.'m KOREA NAVY D&E-HFS2LA 10 HE (PKX-A) 28-Feb-12
STX SHIPBUILDING CO., LTD. iwmm KOREA NAVY D&E-HFSELA 11 B [PR-A) 28-Mas-12
STX SHIPBUILDING CO., LTD. Imu*n KOREA NAVY DEE-HES2LA 12 HE (PKX-A) 28-Apr-12




SHIPYARD PROJCTNO. | SHIPOWNER VSLTYPE ITEM DELIVERY
STX SHIPBUILDING CO., LTD. N1016 IKOREA NAVY 1718 /8 FFX- 4218 20-Mar-14
STX SHIPBUILDING CO,, LTD. N1017 [KOREA NAVY #7128 S8 (FFX- 5HHE) 20-Jun-14
STX SHIPBUILDING CO., LTD. N1018 [KOREA NAVY D&E-UE22A 15 HE PIOGA) 10-Sep-13
STX SHIPBUILDING CO,,LTD N1019 KOREA NAVY DA HESE]A 16 MY PIOCA) 17-0ct-13
STX SHIPBUILDING CO,,LTD N1020 KOREA NAVY DEE-HE2EA 17 HE (PRA) B-Nov-13
STX SHIPBUILDING CO,, LTD N1024 [KOREA NAVY #7158 QIR FFX- 618 25-Jan-15
STX SHIPBUILDING CO., LTD. N1026 COLOMBIANAVY  |46M COASTAL PATROL VESSEL 5-Dec-13
STX SHIPBUILDING CO., LTD. N1027 COLOMBIANAVY  [46M COASTAL PATROL VESSEL 5.Dec-13
STX SHIPBUILDING CO., LTD N1028 PERU NAVY PATROL VESSEL 26-Jan-15
STX SHIPBUILDING CO., LTD. N1030 PERU NAVY PATROL VESSEL 30-Apr-16
STX SHIPBUILDING CO,, LTD. N1031 PERL NAVY PATROL VESSEL 20-Jan-16
STX SHIPBUILDING CO., LTD. N1032 PERU NAVY PATROL VESSEL 20-Jan-16
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SPECIFICATION & SCOPE OF SUPPLY FOR M.G.P.S

Chiem
Project No

DSME
H7T04%9

Anode location
Anode mounting rype

1 Cu o each of 1 sea chests
JIS 10E-10048 I]nugc PRI I RN R T sleeve for Mo, 172/ 34556 10V ] T s=a chesis
JIS 10K-150A flange mounting sleeve for Mo, 7/&sea chesis

Scope of supply

FOR Mol Sea Chest

1 = KACUSH anode assembly for 3 vears of ship constmiction

1 = KACUZ00 anode assembly for 3 vears after ship delivery 4
FOR No.2 Sea Chest

1 = KACL 320 anodes assembly for 3 vears of slup construction /7%
1 = KACL 320 anodes assembly for 3 vears after ship delivery /2%
FOR No.3/4 Sea Chest

= an s assembly for 3 years of ship construction /7,
"' < KACLS "{J anodes assembly for 3 yvears after ship delivery . ™
NS5 sl

2 = KACU 390 anodes assembly for 3 yvears of ship construction /s
2 = KACLT 390 anodes assembly for 3 vears after ship delivery AN
l‘-‘ﬂ MNo.7/8 Sea Chest
2 J s assembly for 3 vears of ship -cmu.rnn.nml
2 KBCU ‘qﬁﬂ anodes assembly for 3 vears after ship delivery /4
o D ;
2 KAC ~I--Il.'l anodes assembly for 3 vears of slup constrmicton /5,
2= KACU 440 anodes assembly for 3 vears after ship delivery /%
Fﬂlir. MNo.ll Sea Chest

anodes assembly for 3 vears of ship constmction /3,
1 > KACU 300 anodes assembly for 3 vears after ship delivery /2,

1 =RKCAF 21 10MC control pancl with cable glands
11 = Junction boxes

11 = Cable comnmector

1 = Set standard spares

Painting color
Elecinic source
Electric power
COnSUIPTIon

Control panel o Muns=ll 7.5 BG 7/2
AC 220, eQHz. 1PH
Wax 330 Watt

Life nine of anodes

Total 6 years _ _ _
(3 vear for ship construction + 3 year ship delivery)




Shaft Earthing Device - One Slip Ring

Typical System components for One slip ring

MAIN ENGINE

» SLIP RING(SILVER)

* SINGLE BRUSH HOLDER

+ DOUBLE BRUSH HOLDER
* BRUSH(SILVER GRAPHITE)

Typical System components




Shaft Earthing Device - Two Slip Rings

Typical System components for Two slip ring
- i

mV METER )

0000000 }
- |

MAIN ENGINE

* SLIP RING(SILVER) * SLIP RING(SILVER)

* DOUBLE BRUSH HOLDER * SINGLE BRUSH HOLDER
* BRUSH(SILVER GRAPHITE) ’ { * BRUSH(SILVER GRAPHITE)

Typical System components for Two(2) slip ring




PRODUCT (Shaft Earthing Device)

A turning propeller shaft on a ship becomes electrically insulated from the hull. When the
shaft is insulated in this way an electrical potential can be measured between the shaft and
the hull and this can accelerate corrosion in the ship.

If the ship has a system of cathodic protection, whether it is sacrificial anode or an impressed
current system, the shaft insulation will prevent the propeller and the boss from receiving
protection.

The electrical potential between the shaft and the hull can also cause a heavy current to flow
in bearings. This current can cause deep pitting of the bearing surface

Now in addition it's necessary to reduce the spark erosion causing the excessive wear on
main engine metal bearings and this shaft earthing is the most appropriate method.

All the troubles can be avoided and cathodic protection can be extended to the propeller if
the shaft is properly earthed with a propeller shaft slip ring.

The shaft earthing assembly comprises a pair of high silver content / graphite compound
brushes mounted in balanced brush holder, running on a copper slip ring with solid silver
inlay track.

Each brush holder has a adjustable spring tensioner which is supplied preset to the
minimum, and results in a pressure of 225g/cm?. At this pressure the expected life of the
brush is in excess of one year.
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Cathodic Marine Engineering Pte Ltd

10, Science Park Road, #03-17

Singapore 117684

Tel: +65-67770225; Fax: +65-67770226

e-mail: sales@cathodicme.com




