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A Ehallenge towards the world through
not just customers’ satisfaction but impression on them!

A challenge towards the future!
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Samgong Co., Lid. has continously performed the design, manufacture and installation of marine equipment as
well as cathodic protection system, since foundation in 1971, especially, in the field of cathodic protection,
technical license was contracted with Nippon Corrosion Engineering Co., Lid. to make progress with rapid steps
in the onshore and offshore fields.

Samgong Co,, Ltd. has successfully supplied with the cathodic protection system and its technology on the
harbor, marine platform, ship, submarine pipeline, underground pipeline, tank bottom and other facilities.

In the past, cathodic protection system had unmarketably demanded by lack of its understanding, in the present,
it has been greatly required by the large replenishment of steel structure,

The research and development have been also conducted in the field of underground corrosion by stray current
in subway and monitoring & remote control for maintaining the existing structure to be cathodically protected,

A& / Brief History

704ch 1971. 1. 16 HSHHAL 43
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70's Jan. 16, 1971 Established Samgong Company at
423, 3-ka, Yoido—dong, Youngdeungpo-ku, Seoul, Korea
Sep. 18, 1973 Moved to Newly Expanded Factory at
410-1, Dongsam—dong, Youngdo—ku, Busan, Korea
Dec. 22, 1977 Moved Foundry to Newly Built Factory at
948-2, Kamjon—-dong, Buk-ku, Busan, Korea and re-registered as
SAMGONG CO., LTD.
80's Jan, 01, 1980 Registered in the field of electrical works
Jan. 26, 1980 Expanded the Factory and Moved all Facilities o
948-2, Kamjon—dong, Buk—ku, Busan, Korea
Jan. 26, 1981 Joined as a member in Korea Marine Equipment Association
Oct. 20, 1986 Moved Head Office and Factory to Newly Built Facilities at
532, Shinpyong-dong, Saha-ku, Busan, Korea
Apr. 23, 1988 Joined as a member in Korea International Trade Association
(No, 88-5-1005)

90's Nov. 16, 1994 Certified for 1ISO 9001 by LRQA
(Cert. No. 938932 of NACCB, BAR, RvC, JAS-ANZ)

2000's May. 06, 2003 Registered in the field of coating works
Mar. 15, 2004 Moved Head Office & Factory to Newly Built Expanded Facilities at
1464-2, Songjong-dong, Kangso-ku, Busan, Korea
Oct, 31, 2007 Registered in the field of underwater works
Joint Aug. 13, 1977 Contracted Technical License with Nippon Corrosion Engineering
Co., Ltd., Japan
May. 19, 1988 Contracled Technical License with Mitsubishi Kakoki Kaisha
Co., Ltd., Japan
Mar. 03, 2000 Contracted non-exclusive distribution agreement with
Interprovincial Corrosion Control Company Limited (ICCC), Canada
Prize May. 11, 1998 National Industrial Bronze Medal Award to President H.R.Zong
Nov, 30, 2001 Presidential Annual Export Prize Award for 20 Million USD
Dec. 04, 2001 Busan Metropolitan City Annual Grand Export Prize Award

May. 02, 2006 Selected to Busan Metropolitan City Local Enterprise



»
_};_:
(o]
S
=
(o)
o
2

T

al

7

http://www.sam—gong.co.kr

&4l A fo w= s 22 Hafd 4
of U2 mol BAloR M FMAHE S0 Qs A0l s& 3k
Ao Mg wt mo Mefol maty 24 EY Y329 23

o= H2 HutE 21 UASH

The metal corrosion exists in two types, wet and dry, The greater
part of corrosion, however, is of the wet type. The wet corrosion
results from the metal being placed in sea water, soil or other
electrolytes. Depending on the concentrations of oxygen being
dissolved in the electrolyte and the composition or surface
condition of the metal itself, anodic and cathodic areas are
produced on the surface, resulting in the electric circuit : anode
— electrolyte — cathode. The anodic areas of the metal dissolve
out in the form of metal ions according fo Faraday's Law. In other
words, the wet corrosion is an electrochemical reaction. Today,
the study is being carried out to combat against such wet
corrosion on the principle of electro—chemisty, with many
successful resulis.

7|dkAlel QM / Need of Cathodic Protection
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The corrosion on steel structure means the destruction of metal by the
chemical or electro—chemical reaction where steel structures exist, in
particular, the electro-chemical reaction occurs on the underground
structure under the wet condition, This reaction leads to the corrosion
and the coating materials such as a Polyethylene and Epoxy have
been continuously developed for protecting this corrosion, the perfect
coating, however, will not be expected by reason of coating/taping
defects(pin hole, crack, coating damage on connecting zone & etc),
especially, concentrating corrosion will be anticipated by rapid heating
on the welding zone. Cathodic protection is to flow an electricity for
protecting the coating defected area, the surface invisible steel
structures as well as the surface of steel structures, and is to prevent
the corrosicn by reducing the electron which comes out of the steel
structure and restraining the development of (+ion as & protective
potential would be lower,
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Corrosion Product
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Corrosion Progress
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Cause of Corrosion

Helktolo] ofet
Corrosion by Potential Difference

HZo| BAMZ / Corrosion Rate of Iron and Steel

SAE(=E[HZA)
SAZ0|(ER) | Hol/HTHO| EE B4
AEEE Mean Depth of Pitting Factor
Environment Corrosion ( = Maximum Pit)
(mm/yr) Depth/Mean Depth or
Corrosion
HZ-0i7| .
Mild steel-Atmosphere 0.025 2-10
Azl i
Mild steel-Sea water Ol 25l
Ao .
Cast iron-Sea water 0.10 2-15
AU :
Mild steel-Fresh water 0.05 25
HU-EY 5
Mild stee-Sol 0.01 2-25




H7|atAlo] 2| / Principle of Cathodic Protection N
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Cathodic protection is a method wherein an electric current
sufficient to stifle a corrosion current is continuously supplied
from the opposite direction. This suppressing current is termed a FAIEX| corrosion Stop
‘protective current’. There are two methods to supply current, the 7]kl o] 93
sacrificial anode system{galvanic anode system) and the o
impressed current system, In addition, the current drainage
syslem is to prevent a underground structures from the stray
current of DC railroad.

Principle of Cathodic Protection

. S| M H(EBMERIE ) Sacrificial Anode System
(AR ECH O KMEol 24(0: 20|
o4&, ol )2 Hy|xez Fasie Walsl= e o
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This system employs an electric current generated by galvanic
action between the metal to be protected and another with lower
electric potential value (or more active), for example, between iron
and zinc, aluminum or magnesium, connected with a cable,

Sacrificial
Anode

Note) This system may be also called “galvanic anode system”

ST A=

Principle of Sacrificial Anode System

AR HUEA

2. I HYUH(YMEREEL) Impressed Current System D.C. Power Source
Hai=ol El._ silt EYE0| LMol s M3 MRS
0|72 HFHAU @20l sty TLAlHoE O He L
5l FleHES S5te mEAN ZHO MSo25E WAMRE

|:|A|o =13

fiao} == <:> |0%= 7.|<:> ﬂ[‘ol‘]_l[_]»

. ; : . : ) Insolvable
This system consists of the installation of an anode, in corrosive Anode
liguid or soil, connected to (+)terminal of an external power SR
source and the (-Jterminal to the object to be prolected, thus Structure

causing a protective current to flow from the anode to the object.

SRTURe| U2y

Principle of Impressed Current System
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This method shall be satisfied with three following conditions :
A. the required direct current is supplied,
B. The anode connected to the impressed current power source and

made of insoluble material is mainly backfilled with coke breeze.
C. The current supplied to pipe is carried with cable.

3. HiEH(HERX) Drainage System
HEMH J=22H Kotz S2= SHHEZRE QI6HH
I l

HIF LT tiRdEo= MEtHiSEat ZHIRYE 2357
7F Qs

As a stray current carrying from DC railroad to underground
piping, these piping will be elecirically corroded. The method to

protect the piping is called "drainage system' having two methods
of collective drainage system and forced drainage system,

HM7|dtAlol S0} / Effect of Cathodic Protection
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Protective rrent

uHAH Mg
Application of Impressed Current System

744 Electical Cable
| I I |

=St s
Seleclive Drainage Panel Stray Current

MEEI R HA1H
Installation of Selective Drainage Panel

The coaling and taping works will be performed to protect the
steel structure installed in seawater or scil. The works can not
protect the structure from a small damage such as a scratch and
pin hole, cathodic protection is added to them to perfectly protect
from a corrosion. The construction prices for cathodic protection
system may be different according to the environment and the
condition, in general, is not exceed 1o a little percentage of total
construction prices.

Owing to the advantage that is capable of extending the lifetime
of facilities several times with a small amount of prices, it tends to
apply the cathedic protection to all industries and also applys it
fo the existing structure at which the corrosion already proceeds
o prevent more corrosion.

The main advantages of cathodic protection are as follows ;

A. Saving a material by reducing the structure corrosion.

B. Preveniing the damage in industrial facilities.

. Reducing the depreciation price with time,

. Reducing time not to operate the device.

. Reducing maintenance costs of facilities.

. Preventing human and property from a corrosion.

. Preventing the structure in the seawater and soil where coating
and taping works can not be applied.

(X0 W i I o P
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» Sacrificial Anode System ~ NImpressed Current System ":

1, Advantage 1. Advantage Sl

1) Simple installation 1) Wide range of protective effect N

2) Economical in case of a small structure to be protected 2) Very economical in case of large structure to be protected

3) No interference on the foreign pipe 3) Less consumption of anode

4) No over protection 4) Ease to adjust the voltage and current

5) No external power source 5) Needs a small amount of anode

6) Less maintenance cost 6) Less restriction regardless of resistivity

2. Disadvaniage 2. Disadvantage
1) Limited range of protective effect 1) More initial construction cost in case of small structure to be
2) High—cost in case of large structure to be protected protected
3) Must be replaced by the consumption of anodes with time 2) As having strong effect, give interference to foreign pipe
4) Difficult to adjust a protective current 3) Must be careful of over protection
5) No use except for low resistivity water and soil only 4) Needs external power source
) )

6) Needs a lot of anodes 5) Needs maintenance costs (electric fare, labor cost)
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355 UZ0|E AL otads #2943 Ol EHFUS ok
HEY item Al-alloy Anode Mg-alloy Anode Zn-alloy Anode Fe Anode
= Trade Name
R ALUNODE MAGANODE ZANODE FENODE
HIE
Specdiic Graviy 2.77 1.82 7.14 7.86
LI -1.10 -1.55 -1.05 -0.60
Anode Potential(V) (Ag/AgCI7|ET= (Cu/CuSQu7|EHZ) | (Ag/AgCIZIETR) | (Cu/CuSCs7|EHR)
O| 27|
Theoretical Current Cap. 2,880 2,200 820 960
(Amp. hours/kg)
HMEsE
Current Efficiency(%) o R = 24
M
Effective Current Cap. 2,600 1,100 780 860
(Amp. hours/kg)

# ALUNODE: NV-Type”|%%/Based on V-Type (ALUNDODE)

4 / Kinds and Properties of Anodes for Impressed Current System

it Consumption Allowable Current Aol el
e Rate(kg/A - Yr) Capacity (A/dm’) pricebie Beclione
AT E =} E% I= die+E
Cg High Silicon Cast Iron s =1e Kidse== 03 In Soil or Sea Water
D = =
8 Ebh £2 501 EY = #43
= ~
2 Carbon or Graphite QRL~0.18 Q] In Soil or Sea Water
= H2(%R) szt A2
5 ; 0.006 ~ 0.02 1.0 ~ 10 In Sea Water
3 Lead-silver (Except Estuaries)
; HIT Llog s
(53] -6 ~
Platinum Nb Bl el Sea Water
T ElEks s EE Hee
X106 Py
Platinum Ti Gl g% 1l Sea Water or Demi Water

SEAEHEA| / Testing Device of Ancde Efficiency H2247| / Analyzing Instrument for Chemical Composition



ALUNODEZS| £4 / Properties of ALUNODE

ALUNODEE I=k YR0|52 FHECE JMUE A-Zn-In
gEU3oRM MAxeR g3l ojggn glon o2 ¢33
HIESI0f 1 HME 20| 31 HIF0| 7hE7| B0 £
U S M TRB0|L Mutmt Zo| FYIZ HAMKIE st
Che TS0l 7HE A= S22t

ALUNODE is a newly developed Al-Zn-In type alloy anode with
high purity aluminium as main component and due to its large
current capacity and light weight compared with other anodes,
ALUNODE has been accepted as the most economical galvanic
anode especially to large marine structrures such as harbor,
offshore structrure, ship & etc., requiring long life corrosion
protection.
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ALUNODE®| £+d / Merits of ALUNODE

1. DIIHEREYS, olHRaYS0l HISH TR 52 € R&

LUH7-0] HA FHEEYLIC

2. BA Fstoi= LE30] S5l Hof LA J)ZkE Sst
=2 U3 TS RAGIER QEE SHTHFe 52 MRS
£2 g2 + AU

3. 3¢ RELUTVIZ st Y=SIHO| JHHe 2,
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4. 43 47 30| FHGR0| Y8z SAH| L7} QG

5. HYIRH HEslol RSAE J150] HolLtoR Al SAl
0 wAISHK| 4&LIC

6. 439 Am7} FYUFLIC

7. HlDE QU HiolNE $3o| HEe & 4 ooz A
8 JhsELIL

8. Z0| thet MR MomR 44 wMEE HO| 24 LA

o= Qlgt ma7} glaLich

1. Highest current capacity gives lowest cost per ampere year
and therefore most suitable for large sized long life anodes in
comparisen with other anodes.

2. Extremely small anodic polarization tendency gives stable

protective current throughout anode life.

. Light weight and easy handling

. No Envirecnmental pollution for its no harmiul ingredients

. Excellent self-regulating property.

. Uniform anode consumption

. It can be used in the polluted sea,

. No hydrogen hazard due fo its very low rate of generation,
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[8= / Simulation for Cathodic Protection
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HIALHAYS / Protected Structures

1.

ool

forAld - 2 2l mEko| ZITY Pile, tHE Buoy U
8HI1 Pipe Line

2. SHYTEE : Platform Jacket & MSA|IEM

3. 2EA 3 ZE s FiieE HRXE, Q| 2447

4. MH}: Ballast Tank, Ma|el@ Z==2@a} 2l FeMojg
OHAGOI‘_TL Vg

1. Harbor Facilities : Steel Piles of Piers and Bridges, Large Buoys
and Submarine Pipelines.

2. Offshore Structures : Platform Jackets and Drilling Rigs.

3. Power Stations and Plants : Seawater Intake Facility, Heat
Exchanger, Condenser

4. Ships : Ballast Tanks, External Hulls, Propellers and Surrounding
Stern Parts, Sea Chests, & etc.

44 Travelling Screen ALUNODE / ALUNODE on Travelling Screen

ALUNODE®| #E4E ¥ E4 / Standard Components & Properties of ALUNODE °

ALUNODE?| H#ZEHE ¥ EM2 OF H1, 29 Z&Lch
The standard components and properties of ALUNODE are as shown in Table 1 and 2 below,

TABLE 1. STANDARD COMPONENTS

o Type ALUNODE(I1) ALUNODE(IV) ALUNODE(V) ALUNODE(MLTM)
§ Fe O0.max. - 0.1max. 0.09max. =
g Si 0.1max. 0.06~0.20 0.21max, =
= Cu 0.01max, 0.01max. 0.005max. -
= n 25~5.0 2.5~5.0 2.0~4,0 3.0~15.0
S In 0.01~0.05 0.01~0.05 0.012~0.02 0.004~0.02
S Mg 05~2.0 05~2.0 = 0.5~5.0
sn = = = 0.05~0.15
Ga 0.005~0,05 0.005~0.05 = =
ca ~ 0.005~0.05 = =
Al Remainder Remainder Remainder Remainder

TABLE 2. STANDARD PROPERTIES

Tvpe ALUNODE(1I) ALUNODE(IV) ALUNODE(V) ALUNODE(MLTM)
Properties
Specific Gravity 27T 207 2.77 2,770
Potential(Ag.AgCl, V) -1.10 -1.10 =110 -1.10
Current Efficiency(%) 90 92 90 90
R s 2,600 2,620 2,600 2,600

ALUNODER 4/l Rmsemel e "~ ALUNODER HAJgl= Anje:
Jetty Steel Piles Protected by ALUNODES Ship Stern Parts Protected by ALUNODES



ALUNODES| HIE=1 ¥ 773 / Kinds and Sizes of ALUNODE

1. EROUE / ALUNODES for Harbor Piles

(1)EZ8/ Standard A-Anode
YUMUE HESH ALUNODEE CHS H3n Zon MR|4HS nidle| 5 25l Wl 7|Ci2t 2oz nicts $74K|
0| oLt BEEHH0| ot satdo|n M2lg 4 Q&L

'10

0

TABLE 3. =9 / Standard Al-Anode

- Size “Nom. Wt. . garg st W | g | 7P
(B2+B1)XDXL (kg) Size W, (k) G e
TXWX(L) (kg)
ot A1 (170+150)%145% 335 210|& 6X50X(335+760) | 20[A 23014 1.0 10
BTt A2E (170+135)x130x 585 310|144 B6X50%(585+760) | 30]4f 34014 1.5 10
gt A3E (160+125)x 125X 875 42014 9X50X(875+760) | 50|14 470]4 2.0 10
e A4 (155+115)X120x1,195 5204 9x50%(1,195+760) | 60JA 58014 25 10
st ASY (155+120) X 110%x1,555 6304 9x50x(1,555+760) | 80|4 710| 4 3.0 10
gt BIg (235+200)X230X300 41014 9x50X(300+900) | 4014 | 4504 | 10 | 20
ok B2E (225+190)x205%510 5904 9X50%(510+900) | 40|A 6302 1.5 20
&t B3E (220+180)x190 %765 790|4 9x50X(765+300) | 50]4 8404 20 20
&ot B4y (200+170)x190x1,035 990|+f 9x50x(1,035+900) | 6014 | 1050]4 25 20
gtak 53 (195+165) % 180x1,340 1180|4 9x50%(1,340+900) | 70| | 125014 3.0 20
(H=HEES 300-cmE HE) (Applied to 30Q-cm of seawater resistivity)

(2)28Hs/ General A-Anode
*”HIP?E'E Udts A-UNODEE CHS H43}b 2Lt
e general Al-anodes are as shown in Table 4.
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TABLE 4. 2HH / General Al-Anode

e App. Lifetime Nom.Dimension Nom.Weight Average Current
(Year) (B1+B2)xDXL(mm) (Gross kg) Output(A)
P-10L 10 (110+140)x130%1,500 741 33
P-10A 10 (110+140) X130 %1,350 67.3 3.0
P-10 10 (125+155)%130x1,000 55.2 2.5
P-10B 10 (125+155)x130x800 449 2.0
P-108 10 (140+180)%160 %500 40.0 175
P-15A 15 (140+180)x160x1,250 94.8 3.0
P-15 15 (1404+180)x160%1,050 80.5 25
P-15B 15 (190+230)x195%520 64.8 2.0
P-20A 20 (190+230)%195x1,030 122.9 3.0
P-20 20 (190+230)%195x1,000 19.5 29
P-20B 20 (190+230)x195x850 102.4 2.5
P-20S 20 (2104270)% 235X 500 83.9 2.0
L 380~450
‘-—Bw
B R\ T
I (il N
& FBSOX 9 ~ 12 J 4
~—Be

ALUNODE %%~ / Dimension of ALUNODE
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. SYRE=EE / ALUNODES for Offshore Structure

CHEEC! HUYT=EE ALUNODEE CH2 EAS 2ol F2 Pipe (API 5L Grade B)& CoreZ AME3t gL,
Typical ALUNODES for Ofishore Structure are as shown in Table 5 below and insert core used pipe (APl 5L Grade B).

TABLE 5. TYPICAL ALUNODES FOR OFFSHORE STRUCTURE

Net Weight Width Hight Length Insert Core
(kg) (mm) {mm) (mm) (inch)
90~500 100~400 100~400 500~4,000 24

(Schedule 80)

Note : Other dimensions are also available on request,

el

"A" =" A" VIEW

. S{Y¥Pipeline® / ALUNODES for Offshore Pipeline

CHEXQ! 8i2fPipeline® ALUNODEE= CHS H62t Z2M Half-shell typeit Segment type0| &L
Typical ALUNODES for offshore Pipeline are in two bracelet types, Half-shell type and Segment type as shown in Table 6 below,

TABLE 6. TYPICAL ALUNODES FOR OFFSHORE PIPELINE

Pipe Dia. Length Thickness Gap Net Weight
(inch) (mm) (mm) (mm) (kg
642 50 ~1,000 20~200 70~200 10~600

Note : Other dimensions are also available on request.




4. Muf BALLAST 838 ALUNODE / ALUNODES for Ship Ballast Tanks
M4F BALLAST ¥3E ALUNODES] &

TABLE 7. TYPICAL ALUNODES SHIPS BALLAST TANKS

Y2 tE H71t Zon| SHI 2EYQ| FIAI7E st

Typical ALUNODES for ship ballast tanks are in two types, weld—on bolt-on types as shown in Table 7 below.

e Nominal Dimension Nominal Core o ' % -
» (HXDXL) (mm) Weight(kg) (mm) PP iy

SAW-040-051 51x53X%500 51 9tx25 Weld-on - -
SAW-076-057 56x56x500 57 9tx25 , Weld-on Type
SAW-038-063 60X60%500 6.3 9tx25
SAW-119-071 65%64X500 7.4 9tx25 .
SAW-047-074 £8x64 %500 74 9tx25 I S i
SAW-071-081 70X70%500 8.1 9tx25 ” _4)_
SAW-070-083 T4XT74 X500 8.9 9tx25
SAW-068-101 80Xx80x500 10.1 9tx25 o W ld-on T
SAW-015-109 84X83%500 10.9 9tx25 . Bidmi Bypa
SAW-037-129 92x91%500 12.9 9tx25 . ﬁ
SAW-005-151 104x96X500 15:1 9tx25 ” Neehbib ot o ey e
SAW-008-204 112x115%500 20.4 9tx25 e

Note : Other dimensions are also available on request.

""" Bolt-on Type

MHE ALUNODE

| ALUNODES for Ships Hull

2
=
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5. Mute|2& ALUNODE / ALUNODES for Ship External Hulls
MH2IFE ALUNODES| AlZ2 ZEgez stu Jlon Y 258

T EREM 742 o= H81 2L 7

Typical ALUNODES for ship external hulls are in two types, weld-on and bolt-on types, £

and all flush mounted types as shown in Table 8 below.

TABLE 8. TYPICAL ALUNODE FOR SHIPS HULL
e Nominal Dimension Nominal Core Application H
(HxDXL) (mm) Weight(kg) (mm)

SAB-040-042 51x53x500 4.2 ¢13 Bolt-on
SAB-076-048 56x56x500 48 $13 "
SAB-038-057 B60X60x500 5.7 ¢16 " Typo.ME
SAB-119-065 65X64x500 6.5 $16 H |"|
SAB-047-068 68x64x500 6.8 ¢16 " -
SAB-071-075 70X70X500 7.5 $16 ” | ]
SAB-070-083 74X74%500 8.3 ¢16 ‘ J
SAB-068-096 80x80x500 9.6 ¢16
SAB-015-104 84x83x500 10.4 ¢16 |__| U
SAB-037-123 92x91x500 12.3 ¢16 » Type MH
SAB-005-145 104 x96x500 14.5 $16
SAB-008-204 119x120x500 204 416 "
MF-34 30x150x300 3.4 B I—'l/—\\_l
MF-93 60x150x400 9.3 o o
RF-80 53x130%540 8.0 "
RF-118 64 x200x540 1.8
MH-78L 60x130x400 8.2 Weld—on JE} f D
SK-1 40%50%800 43 ; L
SK-2 57X75%800 8.5 Type SK

Note : Other dimensions are also available on request,
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ALUNODES®| Ax| / Installation of ALUNODES

1. ot / Pile
J2lnh 20| ZE PileO|Lt Sheet Pile2] EHY| 52T =2 HAIFLIC
ALUNODES are installed on the surfaces of steel piles and sheet piles by underwater welding as shown in figure below.

- C-150x75 x6.5~10'

e

Underwater Welding Underwater Welding

FB-50xg'~12 FB-A0RY 718

ALUNODE Steel Pipe Pile

ALUNODE
Steel Sheel Pile

\

Steel Sheet Pile
FB-50x9'~12'

ALUNODE =)
S5 4
Underwater Weldin:

FB-50x9~12
E-150%75 X865 ~10"

AIRIZ ALUNODE 43| / INSTALLATION OF ALUNODE FOR STEEL PILE

Jetty Pile 258 ALUNODE / Jetty Piles Protected by ALUNODES oto|ZoiUo| ALUNODE &X%| / ALUNODES Being Installed on Pipe Piles

2. MA L 7|Et / Ship Hull and Others
MAH Q| 2F EHE ALUNODES| F5= UEE dAfEe2 M & EHI ALUNODEAI|M| HHES BHA EFE stHLE
EEZXUS Sl F 71X HHE AIE5tn /20 BALLASTH I 2o A= MAS oAl Hbst 7142 S0l 282
57U EE =2 shct

Typical ALUNODES for ship external hulls are in two types, weld-on and bolt-on types, as all flush mounted types with the insulating
material and ALUNODES for ballast tank are also installed with stand-off type by welding or bolting.

2k ANODE

BEZXY Fastening Bolt r

EUE Insulation Material

MY W HaEE
Ship Hull & Steel Structure

do
=2
>
rh
00
i
F
=
[o:]
<
=N
>
- |
[o]
[ 13
(o]

.‘ﬂﬂ[-g ALUNODE 4%| / INSTALLATION OF ALUNODE FOR SHIP-HULL
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ZANODE?®| &% / Properties of ZANODE

ZANODE= 99.995%0(+f2| &5 #= ofH2 FHEoR &
of FXEH FSUYFOEN, ol ¥ HES £= 02 QA H
SiE S0l 22| 0I8&= YAl AAHLICH E5 EMo| gle
S22 QIskd JtATL SlE 4 Ql= MuEo] Ballast Tank S
LiE ol 018E 4 U= ETE 7IXID QUL

ZANOCDE, as a cast zinclover 99.895%) alloy anode, can be
applied widely in sea water, underwater soil, and similar
electrolytes.

In addition, ZANODE is so safe that it can be used the Ship's
Ballast Tanks which have a possibility of inflammable gas.

ZANODES| 2+ / Merits of ZANODE

1. & AIZHO| ZTSH0IE 7ol YTEIEA0| glon uhl
TI7t LU 2 USHYE SAI5t0] OFRE UARze o
=2 MRE TFY 4 YaU S

2, APIZY 530| ooz wAlsle Huof ofaby LA =
HMBE AME0 SLRE ABY} AL 3

3. ZANODEE &2 20| Hoix Ht HESI04E Spark =
Th SR o 340N SlEE ATAulel WA
2= I mEE 2L |

N

. 2o TSt M9 X7t Moo@ 44 YMIE FHo| fAd
Moz oI5t msh7t glesLiot.

U2 0|SEEAZ0|L} DjTY|ATTUAIL e oro| Faf
HeEE LUAFISE oo mat 7:5, £ =9z 5i
7ZANODE= HAEZ HR= 51X| gLt

6. ZANODEZ} HAMRE FE6i0 Sslizl= 1FHolA 47|

= ol & YY=2 Fo E Holl 2= 24 x|

:L

.U"

=

. Due to extremely small anodic polarization tendency, it gives a

stable protective current throughout the anode life.

. Excellent self-regulating property

. Zinc is the only metal that never sparks by impact and therefore

* is best suited for the protection of oil and ballast tanks.
Classification societies and relevant government authorities
therefore allow its unconditional installation for oil tankers.

4. Having a small potential difference from steel, the generation rate
of hydrogen gas is very low. Thus, there is no hazard of hydrogen
embrittlement, nor explosion.

5. ZANODE vyields only a soluble product which only forms a thin film
of adhesive nature on the steel surface and therefore no cleaning
is required.

6. As ZANODE dissolved emitting protective current, the products

formed in sea water adheres to steel surfaces and acts as corrosion inhibior,

w M

$20f MX|= ZANODE / ZANODE Installed on Water Gate
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FAILH2HE / Protected Structures .

OE
0
0

1. siUFES | NS R, IYURH, =2, & Buoy, IEE EFZE
2. Mut . MAQIE Ballast Tank, Z2Ea} 9 Mo|g, Ewsly| sieE5U7 S
1. Offshore Structures : Submarine QOil Pipelines, Marine D:schargmg Pipelines, Flood Gates, Big Buoys & Sea—bed Steel Structures.

2. Ships : Ship's Hull, Ballast Tanks, Propellers, Ship's Stern Parts and Sea Water Inlet etc.

OII'I

ZANODE®| 242 Y 54 / Standard Components & Properties of ZANODE ™

ZANODEY 2Z4E ¥ 42 UF 1, 22 Z&LT / The standard components and properties of ZANODE are as shown in Table 1,2 below.
TABLE 1. STANDARD COMPONENTS TABLE 2. STANDARD PROPERTIES

Fe 0.005 max Specific Gravity 714
Cd 0.025~0.07 PotentiallAg/AgCl,V) -1.05
Pb 0.006 max Current Efficiency(%) 95

Cu 0.005 max Effecttive Current Capacity (A - hr/kg) 780
Al 0.1~0.5

Zn Remainder

ZANODE®S] ME=8 % & / Kinds and Sizes of ZANODE

1. BALLAST TANKE ZANODE / ZANODES for Ballast Tanks
TABLE 3. TYPICAL ZANODE FOR BALLAST TANKS

o
o
"
)

Type Nominal Dimension Nominal Core Application

{ HXDXL ) (mm) Weight(kg) (mm)

SZW-040-105 51x53x500 10.5 9tx25 Weld-on

SZW-076-121 56X56x500 12.1 9tx 25 4

SZW-038-137 60Xx60x500 13.7 9tx25

SZW-119-157 65X64x500 15.7 9tx25

SZW-047-164 68x64x500 16.4 9tx25

SZW-071-181 70X70X500 18.1 Otx25

SZW-070-204 74X74X500 204 9tx 25

SZW-068-237 80x80x500 237 9tx25

SZW-015-258 84x83x500 25.8 Otx25

SZW-037-307 92x91x500 307 Otx25

Note : Other dimensions are also available on request,.
TABLE 4. TYPICAL ZANODE FOR EXTERNAL HULL
e Nominal Dimension Ngrninal Core Application _/m&%&.%\_

( HXDXL ) (mm) Weight(kg) (mm) FS Type

S5ZB-040-099 51X53x500 9.9 413 Bolt-on

SZB-076-114 56X56x500 1.4 $13 "

S7B-038-132 60X60%500 13.2 $16

S57B-119-152 65X64x500 15.2 $16

SZB-047-159 68X64X%500 15.9 $16 "

SZB-071-179 70%70%500 17.9 $16 .

SZB-070-199 T4X74X500 19,9 $16 "

S$7B-068-232 80x80x%500 23.2 $16

S57B-015-253 84x83%500 25.3 ¢16

S$ZB-037-303 92x31x500 303 $16

20RB 53x130%540 20.1 ”

30RB 64x200x460 30.8

40RB 65x200x540 40.0

10FS 30x150X300 95

13FS 40x150X300 12.6 -

15ZHS 48%65x800 15.3 Weld-on

18ZHS 57X75X800 20.9 -

34ZHS 72x100%800 346 . ZHS Type

Note : Other dimensions are also available on request,



ZANODE®| #x]| / Installation of ZANODE ®

1. 888 / Welding type 2. Bolt& / Bolt-on type
ST CoreE AN =S =7 2550 SEY2 CoreE YAl 2EE0 Hex Bolt 2 Nut2
AR, IFYAA HX|G= EFLYLICE
Welding type is by welding the core directly to the structure F o AFEYE HAEAS Sy WY AR golA e,
to be protected. Bolt-on type is by fastening the core with Hex bolt and nut

o be protected.
Note) Do not paint and cover on the surface of anode.

:

BOLT-ON TYPE (WITH ANGLE)

} 017 "00 DNOIWYS

UEAE 998 ZANODER} OIS S2IAY & HOIEIORE| wsaly| 93t ZAsH
ZANODE for Ballast Tank Wrapped with Strong Cover for the Protection from Blasting and Painting

#4512 2+ Boll-on ZANODE / Typical Bolt-on ZANODE for Ship Hull M52 218 Bolt-on ZANODE / Streamlined Bolt on ZANODE for Ship Hull
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MAGANODE

UO4s83Y=3(Magnesium Alloy Anode) - 33

MAGANODES| £4 / Properties of MAGANODE

MAGANODEE OiIli&S F4202 si0f £x8 gZu3e
24 o2 430f Histo] 2o st REHSIAD #Hs 202
Wl chagel 2N BH0) tistol Hal &R0| JKssin] S5
Lt IR HIRE0| 52 £l thiSol theto] ¢S5

A BME AE 4 UHUCH

MAGANODE is a cast type alloy anode with magnesium as its
major component and its effective potential difference against
sleel compared with other types of anodes is considerably high,
enabling a wide range of applications against various corrosive
environment. MAGANODE therefore can be used with good
protective effect especially for objects in fresh water or in soil of
comparatively high resistivity.

MAGANODE®| 2+ / Merits of MAGANODE

1. OEId&Y=S2 Holut ol cisted Mzt 322 g
LYATRE HE + AsLIC

2. OlOHIEYS2 HIME0| &2 YLt EY S0 AIBE £
U= 7MY E2 Y30l E 4 ASLULCH

3. YR0|=YS0[Lt otHYS0l HISH] HIEO| ISR 24
3 FZ0| B

4. IHsYI2 TN 2E22=M £50M =0T x|
of 7t SleB2 AZdH|o| WA AL & 4 UsLict

5. 012U &Y=Q dxl= ZHHEIE=Z 7| ZH9 & ofF
gttt

6. DU Y=2 x| 20| HE, 24, &2l 80| g30| 42
2 7] SEEct

_|

-

1. Can make a lot of protective current due to big difference of
protective potential against steel or copper,

2. Good galvanic anode capable of using in the fresh water
having a high resistivity and in the soil.

3. Easy to transport and handle it, because of its light specific
gravity compared with ALUNODE and ZANODE.

4. Can be applied to potable water facilities by affecting no harm
to human being, because it is harmless metal,

5. Easy to install, it is proper to use in short-processing construction,

6. Not need to inspect, repair and maintain after installing it.

HIAMCHAE / Protected Structures

1. XISttt
ZE7IAHEL YoteERt S0, MRSST, 43 Y SASHT, 7|t
2. 7EttzE

g5 +2 E= UE, diolelel W2A4E MRsH= Condenser,
Strainer 52| 717|, Z2 & Casing, 14839 Bottom, 7|% Ztont
ol 7|E|‘

2,

1. Underground Pipelines
Gas Pipes, Water Supply and Drainage Fipes, Oil Pipelines, Raw Material
Transport Pipes, Power Transmission and Communication Pipes etc,

2, Other Structures
Flood Gates or Lock Gales in Fresh Water, Equipment Using Cooling
Water(except Sea Water) such as Condensers and Strainers, Deep Well
Casings, Underground Tank Bottom and Steel Piles for Foundation etc,

MAGANODES| =M% U EM /
Standard Components & Properties of MAGANODE

MAGANODE?| EEdE2 o2 Hiat Z&LCt
The standard components of MAGANODE are as shown in Table 1 below.

TABLE 1. STANDARD COMPONENTS

Type
MAG- | MAG-II
Component
Al <0.01 5.3~6.7
Zn <0.05 2,535
Mn 0.50~1.30 0.15~0.6
Fe <0.03 <0.003
Ni = <0.001
Cu <0.02 <0.02
Si = <0.1
Mg Remainder Remainder
TABLE 2. PROPERTIES OF MAGANODE
Specific Gravity 1.82
Anode Potential (Cu/CuSQs,V) -1.55
Efficiency (%) 50
Eifecttive Current Capacity (A - hr/kg) 1,100




MAGANODE?| HIZZE5 ¥ 72 / Kinds and Sizes of MAGANODE °

MAGANODE2| x4+ & 7122 L3 E3nt Zon S% At 2 8A0] 25t e M2 & 4 Q7 C}2 F2ie] HEE MAM0| 7Hs3)c)
Typical sizes and specifications of MAGANCDES are given in Table 3 below. Normally, actual selections are made after site survey and
design. Other sizes are also available by special orders,

TABLE 3. NOMINAL ANODE DIMENSION AND WEIGHT

Type Imr?enlsklggde) P 'mfl?fmed) millmeies | ot
No. B L kg L kg
90 2 : 2 3/4 3 211/2 9 5 25 35
69.85 76.2 5461 4,08 152.4 635.0 15.87
P— 2.3/4 3 3 14 6 37 50
69.85 762 838.2 6.35 152.4 0398 2268
= 33/4 3 3/4 2 1/4 17 6 29 22
95,25 95,25 641.4 7.71 152.4 736.6 19.1
32D 5 5.0/2 53/4 19 7/8 32 8 25 3/4 66
139.7 146.0 504.8 14,51 203.2 654.0 S 299
147 R 079¢ _ 39,37 1.47 7.87 47.24 121.25
' 20¢ 1,000 0.66 200 1,200 55
rET L A L
1 1
oL = QE@

SEMI SQUARE TYPE ROUND TYPE BACKFILLED TYPE

MAGANODE®S] 4x| / Installation of MAGANODE ®

ZE JtAROIL SR S itol HAS 2150 MA|SHE MAGANODEE 2ol S&E 32 S80) mf2t 20| I 712 M7lo) o7 =eHst 0|z Hz
(H222E 0.3moI)E S0 UhA&6HH 7|Et YAl H 2xE 120 ARE 22 oz MR|SH|Ct

MAGANODE installed for the protection of all gas and ofl pipelines should be embedded at intervals over 0.3 meter from the pipelines in
accordance with the design of depth and interval by effciency of coating applied to pipe. This principle should be complied with cathodic protection
application of tank and other steel structures.

B A g
MAGANODE= 3 E%5ol tidd 49 Zulo) 34 S0] 474 FFoRMo] A5-S W5z
FOIEE F4 EHUZAGypsum, Bentonite, Sodium Sulphate 5¢] E3H2-2 vl H-2)&
ato] Al%il-qt} olFA FozH FAATE TaAA AR AL oot dn 2TE A4
A 4 gt

Note : Backfill

MAGANODES in soil are normally packed in backfill (Mixture of gypsum, benionite, and sodium sulphate)
to prevent deficiency caused by the surface oxidation of MAGANODES. This will also help decrease the

conlact resistance of soll, and the good current generation can be maintained for long lasting efficiency.

ZlstbiEE 0t MAGANODE
MAGANODE Installed for Underground Pipeline

Xlsrehet YAE MAGANODE 59 5 molZHAIS 948 oY
MAGANODE for Protection of Pipeline in Soil Mg Ribbon Anode for Protection of Pipeline in Soil

BT EAE MACANODE / Bockfilled MAGANODE 83 TS MAGANODE / Backfilled MAGANODES

| QL7 00 ONODWYS

—
©
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H.S.C.l - ANODE
FHY=(High Silicon Cast Iron Anode) - X

H.S.C.| — ANODEZ2| EA /
Properties of H.S.C.| ANODE

b FAIZE Yol o
gh Silicon Cast Iron

tEatn 9,1~§Ll Ch =3 ®X| ME2 =007] &
ol 1 HEE St BackfillAieh A AFREHLICY,

High silicon cast iron ancde can be widely used for impressed
current system since it has corrosion resistance, and is adequate

anode for long term. And also, it can be used with backfill for
reduction of grounding resistance,
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H.S.C.| - ANODES| 244 /
Merits of H.S.C.l. ANODE

oo~

CI2 Y=0f| HI5H ARS0| =1 74240| X{sict
Al mol TUsloZ MBUMO| D2H A0 o8
HEO|L} m0] gich,
3, 2420/ x-|n|.|x|p_|.o| CHE 8tS0| glenZ stHg oy
AZ|x| =C
4, ABEO| X0 jE el EY, s, 5 o EH0z
A0 7Hs5IC

Less consumption and cheaper price.

=
_'_)\

0¢  'dL7 "00 ONODWYS

P o=t

Uniform current output due to equally corrosive surface and no

cutting or damage by its consumption. | ‘
3. No reaction with impurities and electrolytes, therefore, and no HHgExrﬂ x{ﬂHS‘. J—;_.I—.il_;‘\__:lc_:gom

contamination of environment, Backfilled H.S.C.I-ANODE for Shallow Anode Bed Method

4. Used &t all environment (sail, seawater, fresh water) with only
difference of consumption rate,

A AE(MREUE) LA S(EEEUE)
Protected Structure(Petroleum Plant) Protected Structure(Chemical Plant)



H.S.C.| - ANODE®| #&4= / Standard Composition of H.S.C.I. ANODE

H.S.C. — ANODES| EZEMES
Standard composition of H.S.C.I. ANODE is as shown in table 1 below, the anode is selected according to environmental condition.

Ckg ot 2o &

TABLE 1. STANDARD COMPOSITION

zR4 Mue

Type
Grade 1 Grade 2 Grade 3
Component
Carbon 0.70-1.10 0.75-1.75 0.70-1.10
Manganese 1.50 max 1.50 max 1.50 max
Silicon 14.20-14.75 | 14.20—14.75 | 14.20-14.75
Chromium 0.50 max 3.25-5.00 3.25-5.00
Molybuden 0.50 max | 0.40-0.60 0.20 max
Copper 0.50 max 0.50 max 0.50 max
% Grade 1: HE3HA Nole. Grade 1: Normal

Grade 2 : @80| 9= 374
Grade 3: 2%t ARE o2 T H$

Grade 2 : Brackish environment

Grade 3 : When needing the strong current

H.S.C.l - ANODES| HMEZF ¥ #& / T

HS.C| - ANODE?t BEHXMOoZ AT = &
o ZoM HE =Fo|Lt FAR| 7o) w2t E
7FsEiLCt
The regular sizes of H.S.C.l. anode are as shown in table 2 below

and It is possible to produce for special use as applying
environment and installation conditions,

TABLE 2. H.S.C.I-FANODE SIZE & WEIGHT

Nominal Siz: :

Type oxLeigtSh ? Weight Remarks
(Inches) (Ib)
FW 11/2DX9L 4
G 2DX39L 5
F 2 1/2DX9L 9
B 1DX60L 12
CD 1 1/2Dx60L 26
D 2DX60L 44
E 3Dx60L 10

H.S.C.| - ANODE®| BACKFILL / Backfill of H.S.C.I. ANODE

H.S.C!l — ANODEE =T &0 oidds &2, 2230l Fx
Mo 24y U EUstAO| 70| S22 E““'OH SAIZ0| A
UFoZ M| M52 SEo| Y3otx Zotl HE2 YHtEoR
Backfill(Coke BreezeZ AME)5HH AZELICH

O[2H Backfill2le=M HXIMES Za & HIEMS 20t
A atn 2oE 7|7 XI&SHA ghlct
In case of directly installing it under the ground, the backfill
material (coke breeze) is generally used now that anode
efficiency is degraded by the corrodent on the surface due to
partial imbalance of resistivily and difference of soil
environment,
The resistivity reduces, current output flows easily and the
preventive effect elongates for a long time by backfilling anode.

ol geg T35t ALZste UASLCH

SACIEIAZEA)
Protected Structure(Gas Station)

apA|EHAk§(2}éiu;x1A)
Protected Structure(Thermal Power Plant)

HIACHA SRR LT A)
Protected Structure(Nuclear Power Plant)
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H.S.C.| - ANODE®| 4%| / Installation of H.S.C.I. ANODE

QIEHMAE HS.Cl — ANODES| Mxle HE 27X gitioz
Atstn QIELICE AnodeES 7= 2k mat £Ho= uf
X5t 8 CHE2 st= HMOjAYH(Shallow Anode Bed
Method)zt &40 HALE HEZ QI5I0 4202 Drllllngaf

Al AufExE(Deep Anode Bed Method) &
Ol-é;.l_l[:l-

1. HMojAlefH(Shallow Anode Bed Method)
J8nt Zo| M28 sHoz Higsly M7|E Z2Zsle wo
2N He HEg o2 st

2. HOjAlEHH(Deep Anode Bed Method)
O 0 20| M3E2 £2o=2 HiYsts HHoZ M Well
CasingE I8t Boring® &t00F &t H=ZAMx| & Zofx|
(Coke Breeze)2 CasingZ0| £7IA7 =HNS USsH 5t

£ gEalr, 838 Bis Sxigm} 2y 290l N8
£ siolLt XIEOIA 22 RO b| NY0| £ FS WAER
9| B0 efFisl= #97} Qo0 BXNE Solsiolof B

| __—=—
SN
D.C. Power Source

Backfilled i 1
HSCl Anade rotective Curren

a2l HIE mRATAS
FIG 1. H.5.C.I-ANODE for Shallow Anode Bed Method

Hilg 1HAFEHYS ’§1| 25
Installation of Anodes for Shallow Anode Bed

Instellation of H.S.C.I. ANODE for impressed current system is in
two types. There are shallow anode bed method which
horizontally embeds anodes according to calculated
quantities, and deep anode bed method which is vertically drilled
due to small or narrow areas and an obstructure.

1. Shallow Anode Bed Method
As shown in figure 1 below, this method needs the wide area due
to horizontal installation of anodes.

2. Deep Anode Bed Method

As shown in figure 2 below, boring works are needed for putting
well casing into the ground, anodes are verlically installed and
coke breeze is easily poured into the well casing for good
conductivity, This method is applied to small area of construction
site, therefore, boring hole point selection is important, because
distribution of protective current degrades where resistivity is
much higher than that of ground.

NS HUT]
D.C. Power Source

Steel Pipe

HSCI Anodes
backfilled in casing

22, Mg TRATEYS

FIG 2. H.S.C.I-ANODE for Deep Anode Bed Method

HUE BE &Y 25
Boring Works for Deep Anode Bed
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Pb-Ag ANODE®S| £4 / Properties of Pbo~Ag ANODE

Pb-Ag ANODE(S288Y3)e HE FHEC=Z 2 E|Z 52 &
gEY3ozN Hluy XM w2 M

FEIL QUs LA 27| BwE7| Sofl 20| ABET ULk
Pb-Ag ANODE, Pb alloy with additions of Ag and Sb, can be normally used in the
condensers and other heat exchangers of power plants using sea water cooling system
because its consumption rate is small in the low resistivity.

RHIZ UE U35
of Impressed Current System

Pb—-Ag ANODE®2| 2+d / Merits of Pb—Ag ANODE

SHEHE 7120| 20[5iCt,

CHo| iECt My|dAiaro| 2RI

BARM0| 2YUsICH

AD80| ooz HI|Zt £8S FXIF + Qo

Easy fabrication

. Rich current capability per unit area.

. Uniformity of corrosive surface,

. Capable of retaining a long lifetime due to low consumption rate.

NI AC Rl N OV T MO R

Pb-Ag ANODES| EZME / Standard Compositions of Pb~Ag ANODE DjgAloR BAlsl 2B Fu

o U oL

Corroded Condenser Tubes from Unprotecting

Pb-Ag ANCDES| #EYE2 Tl H1at Zom AFSEHo|L

TS 0451 ChA HHO| 7HsEiLICh

Standard composition of Pb-Ag ANCDE is as shown in table 1 below, and it is capable
of being varied considering environmental condition.

TABLE 1. STANDARD COMPOSITION

Component Composition, Weight(%)
Ag 2.0-5.0
Sb 4.5-75
Pb Remainder

Hy|hlos BSE Al 54
Condenser Tubes Protected by Cathedic Protection

Pb-Ag ANODE®| 1% / Sizes of Pb—Ag ANODE

Pb-Ag ANODE= F& MAME 5t1 Rleut EA AlRzn 9l
= T2 o2 E29 ZELct

The variable sizes are available on user's request, but the regular
sizes are as shown in table 2 below.

TABLE 2.
: Weight(kg)
Type Size(mm) (Pb—Ag only)
- SR 316
o 504 X120 379
L 607 X130 4.1
= 504 X150 474

o5 - A
HAE CI2EE 45 HRlEs

Installation View of Pb-Ag Anode on Power Plant Condenser
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M.M.O - ANODE
Mixed Metal Oxide Anode - 2/8H¢2

M.M.O - ANODE®| £4 /Properties of MM.0 - ANODE SN “ ]

ElEls0 HEEMEES T3F YZ2=M ARE0| HY si4, HEe: EY Sof oy
5t HE0| |7 Y&LCt

M.M.O anode, as the anode plating a mixed metal oxide on thetitanium substrate has
been widely applied to various environments such as seawater, freshwater and soil,

MM.O-ANODE (Rod Type)

M.M.O — ANODE®2| 2+4 / Merits of M.M.O — ANODE

LHUTIIL 30, CrYstA =8 2+ Ut

THl PiElg B2 aEt| Sesic,

SAEH| FYUstct,

ABS0| MO0 W7t £HS |XF 4 Ark,

High anode current density and various application to any corroded environments
. Rich current capability for unit area,

. Uniformity of corrosive surface,
. Capable of retaining a long lifetime due to low consumption rate.

Bwp—~ AW

M.M.0 - ANODE®| EZE4 / Standard Properties of M.M.0 - ANODE

M.M.O — ANODE?| B&E42 Tt mint Z&Lch
Standard properties of M.M.O ANODE are as shown in table 1 below. ‘

TABLE 1. STANDARD PROPERTIES

(%))
oS
=
[}
Q
©
9}

o
il
S
N

Components Mixed Metal Oxide
Consumption Rate(kg/A - Yr) 6x10°°

Allowable Current Capacity (A/dm?2) 5.5 ~1]
Applicable Electrolyte Seawater, Fresh water & Soil

Note : In soil, M.M.O-ANODE should be backfilled with Coke Breeze.

M.M.O - ANODE®]| #% / Sizes of M.M.O — ANODE

MM.O-ANODEE FE Hit2 sl ULt EM AFBED
& 342 Og 29 ZAL,

The variable sizes are available on user's request, but the regular
sizes are as shown in table 2 below.

M.M.O-ANODE (Backfilled Strmg Type)

TABLE 2.
Type Size(mm) Shape

Ri 15¢ X30L Rod Type

Re 15¢ x100L Rod Type g =

D B0XA00L e T Installation View of M.M.O — Anode
D2 150 ¢ Disc Type

Si 16¢ X500L String Type

Se 19¢ X100L String Type




TITANIUM MESH ANODE

U2 2320E A8 EEls 4 93 - YUHug

g / Cause and Effect of Corrosion

Cl2ko| HH0| ENUE Concrele TE22 HEo| L] UYzta|M
Zrjol H2oR Qlsio] M7l ZHZ 27|et 2 12/ ZE oj29)
ZI=510{ Ho] B4l 9l A Mol 2xmE0| UojLin] 0] 2l
9] Z74= Concrete?| QMRS5S X510 F20| LoiLpi| ELict
Offet FES HAS JjASIAR PEEO| UTE Molh|D E5
HHo| ula| Bl Fefslol 242 PaE0l +92 HEs Bt
The permeation of the air, water and various ions by cracks as a
result of salinity infiltration and alkaline aggregate reaction leads
to the corrosion of rebar and increase in volume by corrosion
product inside the concrete containing a lot of reinforcing bars.
The increase in volume produces the crevice to exceed allowable
tensile strength of the concrete. The crevice degradates the
strength of structure to promote the corrosion and shortens a
lifetime of structure to produce the exfoliation on the surface.

# HA8ET] / Corrosion Protection of Rebar
o

Fslojzez Qlgh HARAMES Z2Mo=2 AfHst7| st FHE
FUEQl HHoRE BE Z& F0M SFEMH AN 2 2
S0 245t Titanium AnodeS 0|28t 2|2 gHAl0| 7}
F ML,

Titanium Anode F7[LAHE Titanium(mesh)Es 4=2o=
5l BIE 2322 ot¢ O|M[E BRE &2 ConcreteE A
X HIZO7IX| 0|2A hct,

ol Concretelhof Mx|=l E#=22 £4l0| HX|Z/H Concrete
e st HaEA U

The method to basically prevent the rebar from chloride ion is
impressed current system by using titanium anode which has
better stability, corrosion resistance and strength than all metals.
The protective current flows from titanium mesh anode to the
rebar through the concrete, and its corrosion does not proceed.

Titanium Anode2l 4 / Properties of Titanium Anode

1. 28 3ol= 79| ARgx| pton Mty Z32|Eg
ZeSs Z5H| SiH 30| 20 YAIZE AL20| 7KSEILICL

. HURIL FUSIDE 245 WAFHS A2  UFLICH

. 2Ho|L R0l g1 RHEM0| YS5IH omEt EAol

TESHE AZ0| ZksEiLIch

FEOZ 2HFE F32|E2} slH2ts 2HEE A7t 2

25t7| ol FH| 3 Ex[of AL=)= A7t HIES

W P

O
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HIAMCHAE / Protected Structures

1. REAIY  oHHO|LE 2ROl Al T &

2. E2AM  wE MOl wZt 5§

3. EEa 8 2 FEE0| HR|E E32E 7| 2TXE
Cement 32| Silog

4, XGRS @ X[otH, XISHEY = X[GIERE S 238

E A=E

ElEtE o4 Y=
Titanium Mesh Anode

]
EfEls 04 22 @ g8
Titanium Mesh Anod

/

4222Upper Rebar

Source

siemzlower Rebar

waEE
Protective Current

H7|8A M2 / Principle of Cathodic Protection with Titanium Mesh Anode

1. It does not nearly consume in operation and has a good
adhesion to concrete and can be used for a long time owing
to its long lifetime.

2. Its uniform current takes good protective effect.

3. Easy to cut and bend, good flexible can be installed on the
structure in any shapes although the concrete was
contaminated by salinity.

4. Save the time and cost for preparation and installation
because removing work do not need.

1. Harbor Facilities : Quay, Upper Deck of Pier, Jetty & etc.

2. Road Facilities : Upper Deck of Bridge, Bent & etc.

3. Power Plant and Factory : Concrete Foundation Structure at
Which Heavy Equipment Is Installed

4, Underground Structure :

etc.

ElEks o4l U= 4X] 25
View of Installing Titanium Mesh Anode
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CATHODIC PROTECTION RECTIFIER (1)

QI8ke M=7] (General Rectifier)

HI|YAE MR/

Cathodic Protection Rectifier

MIISNS BRIIE @RE A2 WEse Y30) YU HEE
4oz AIZE)| (R0 AR2LE S0t A
20| 0l LITY0| 2451000} siei CtSat

G o

FEME LHollM FIAZF0| Thsateior ELich
HolM X&He2 MESH= XIF0| glofofF Lct
EHOIM 60%, &0l 70%014 =|ojoF gt

The CP rectifier should be supplied uniform DC current in good quality to
convert the AC current. Most of the systems are installed outside, so they
can be tolerated by shock and vibration and have an excellent endurance
of damp proof, because of using them continuously. Thus this rectifier is
needed the following conditions.

1. Voltage control should be feasible under the rated voliage.

2. No trouble for long term using under the rated generating power,

3. Efficiency is more 60% in the single-phase and 70% in the three—phase.

H7|HAE HRI| ZME /
Wiring diagram for C. P. Rectifier
7250l MyIMAIR MR7| AMEE J21 ZAL

The wiring diagram of normal C.P. rectifier is as shown in figure 1 below.

AC (1)

<I)— —Ta MCCB1
ACV E—‘] [E] MCCB2
4® METER ’ =

~
I
1
|
DC VG@ :
:
|

~

o»xOor

METER

1 PHASE
CONTROL P.C.B

281, T7[HAR ER7| 2Hx
FIG1. Wiring Diagram for C.P. Rectifier

F1 9714 7124 BRI aAs o S5 S, didst € ARuEE Fxs sl
el Y 24718 R ol g3t glon HA g0 U ofd FRE0] ke
FAE YFA7IE A AF7H AFL R 27 A& AR 7T Aabsta Qg

32, Aot Yo olgt =4 A F (Stray Current) 2 Q13 A2 50| wrAlof= wj 7|2 Azt 4
#ate] o]g8kal glych

Note 1. In this here, we just infroduce the basic rectifiers, but most of the systems are used

three phase voltage rectifiers for increasing of capacity, lerge size and good
rectified wave, If one inputs the numerical value of the protection potentials

about any structures to the auto-control rectifier, one can regulate the voltage
automatically. We are also producing such a voltage regulator which can adjust the
voltage current by itself,

Note 2. Drainage systems can be used In the proteciion of steel structures resulted from

stray current in the subway systems,

Z8M o S8 HEEZRY| /
Auto Controller for Condenser & H/Ex.

HIHCHE XSHRY| /
Auto Controller for Tank Bottom

SATEE ol mojzalele HAIS

Lx[5t7] At HRE Y271/

Impressed Current Drainage System Panel Unit
or Pipeline Protection Against Stray Current



i 2 [/ Introduction

2 FR7e 7120 MEstT @

Adjust Rectifier)®== 4

Controlled Rectifier)2te 22| A3s}- ZEs| RESE A5

3f0=| Eg U H88 ‘5“*)\171 HYHAZE F0|1, EHoi| LE
[s]>N[e]

[=])
E7I_.E_ Modularlty Type—l =EE £8o= BAM0| 205
0, SE4k9 gaoZ HoiMs0
HHI7IsS LHESH TIZ HE Al

o= =7

0 AR HR7IYUC

,_._._

Pulse Width Modulation)

A U EM [/ Specifications

oladxor D AC 220V/380V/440V/480V THat = Abat
IO 60Hz

E2TQt D O~BOV(FEHE

ZF=  0~30VI(Z2HZED

3|2(Circuit)s= 1 1512 0|4

A Foke : 20kHz

= 1 60% O] A

9= 1 80% OlA

HEFY2=  : -20T ~ +60TC

MR MFgE: —2500mV ~ +500mV(EE7}s)

Display &8l £19999mV

» AC 220V/380V/440V/480V
1-phase or 3-phase

Input frequency : BOHz

Output Voltage : 0~60V (On request)

Output Current : 0~30A (On request)

Number of Circuits : Over 1 circuit

Input Voltage

Switching Frequency 1 20kHz
Efficiency : Over 60%
Power Factor : Over 80%

Ambient Temperature Allowed : =20C ~ +80TC
Control Potential Set Up 1 =2500mV ~ + 500mV (Changeable)
Display Set Up T4/~ 19999mV

Contrary to the existing Tap-Adjust Reclifier or Phase-Controlled
Rectifier, this reclifier can reduce the consumption of power by
improving the efficiency and the power factor through attaining a
small size, a light weight, and a module. The rectifier which
supplies the protection current in good quality by excluding the
ripple(£3%) in the output facilitates extension with the
independent output of modularity type and has the
good performance of control by improving the response velocity.
This is the high-speed switching rectifier for protection of Pulse
Width Modulation having the function of control built-=in.

PWM £AQ0E H27] /
PWM High-speed Switching Rectifier

& FILTER POWER DRIVER

A

AC
INPUT

FREE SET & PWM
& DISPLAY | conTrOL

|

: » RECTIFIER | HALF BRIDGE
|

|

|

|

|

|

: >

|

1
Ri-FREQ »| Hi-SPEED 1
TRANSFORMER RECTIFIER ]
& FILTER I J

y
I

| DC

I OUTPUT
|
. REFERENCE |
FEED BACK | -& 1 REFERENCE

CONTROL |
|

4 A

 IECRREY (R S TR e Tt

PWM &A1 YRI| 7ISSET / Functional Diagram of PWM High-speed Switching Rectifier
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REMOTE MONITORING & CONTROL SYSTEM

U2 ol A%

HAZA|HO{A|ARC] JH2 / Remote Monitoring & Control System

AR HR7| JHE =0l & ZHal7| flsto] Szl Jtof
|
[=}

MNEX| FHESZ Alarm
HEE H&ste AMAHOR 14 AQA HojdAS XEiSH
71Z9| SCR E&7| Bt 280| &1 52 DC Rippleg 3%
O|E Z0{ YA HANMIE WA HNEE TZELICE
L5t 7] HXIE ORI HE7|9 A2 Alel ofdRIERY|
LAIEXIE 0|8ot0] HHUATt 7HsetH HR7|2 | BofE!
RoAME 2 Test BoxS 0185H0 YAIMENS ZHAIRILICY
MEXS PC(Windows 98/ME/SP/NT/XP)tf| X2 2822
IS Sl WANMYOE MeRzajn 2HEAS i
5t SEfz EuME &248 4 Qe

Cathodic Protection Remote Controller

Anode

Relay Station

Reference Electrode

This system is designed to be capable of monitoring and
controlling the cathodic protection rectifier at user's remote office
in real-time and is to immediately transmit details of alarm
to user's mobile phone on the malfunction.

The system provides a good protective current for the structure
by reducing DC ripple within +3% and is more effective than
existing SCR reclifier to apply high—speed switching control
mode.

For an analogue rectifier which was already installed, the remote
monitoring can be performed with our monitoring device for an
analogue rectifier and can be conducted with wireless test box
where it is far from the rectifier,

The various reports for protective potential graph, potential
distribution graph and monthly statistics can be printed through
the operating program installed on user's personal computer
(Windows 98/ME/SP/NT/XP)

Main Personal Computer

Under Ground or Water

Metallic Structure

AMAZAF O] A A 714 / Configuration of Remote Monitoring & Control System
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HY MI|UAHOEHX|(ZMER7] Y )L
Cathodic Protection Remote Controller(Wireless Rectifier & Wireless Test Box)

18
B
0

©AC 220V 10, 60Hz)

Nkl

2EHHY : 0~B0VDC

3EHEF 1 0~40ADC

4.3 RIPPLE : £3% Ol

58488 1 24kW

UHAE 70%01

(=1 : 85%014

EHEA Y| 120%, 12027

Mo + DC/DC Half-bridge Converter CDMA REUiES S4387| / Wireless Recliier with COMA Modem
(Digital TAA|AIAY oot -

&R : DSP(Digital Signal Processor)

HRMEEHL 1 -0,999~9,999mV

Sl  RS-232C W% %! RS-485L1%E

&4l Data

*Monitoring &=
SHTY/TZ S, SAMR| sixlat

*Control &=

HAIRS] MRS
BT HHUAS2HA)

*Alarm&h=s CDMA RELHES SMEE7| [/ Wireless Rectifier with CDMA Modem
TEEAL A OjdbAs] 2

£3 Fuse T A&

62  dL7 “00 ONODWYS

P Specifications & Properties

1. Input Voltage T AC 220V, 1-Phase, 60Hz

2. Output Voltage 10 ~ 60VDC

3. Output Current 10 ~ 40ADC

4. OQutput Ripple : Within £3%

5. Rated Capacity 1 2.4kW

8. Input Power Factor : Over 70%

7. Efficiency  Qver 85% : | ;

8. Condition of Qverload  : 120% at the rate for 120 minutes CDMA 2HLES 2MFR7| / Wireless Reciifier with COMA Modem
9. Control Mode : DC/DC Half-bridge Converter

(Digital High-speed Switching Mode)
10. Control Device : DSP(Digital Signal Processor)
11, Setting Range of Potential : =8,999 ~ 9,999mV
12. Communication Mode : Equipped with RS-232C or RS-485
13. Communication Data
* Monitoring Items
Present value of output voltage / current
Present value of protective potential
* Control Items
Setting value of protective potential
{(When automatically operating)
Setting value of output voltage(When manually operated)
* Control ltems
Over—protection, No protection
Disconnection of fuse for output

B SOLARE CDMA SELIES SMZme
Solar Wireless Test Box with CDMA Modem
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HYSTE fI5to S=ol| Jloksts BTE F0(1 ARBXI] ALRAIO|A B0 HhAl

thyEel SNYEIR 2HO2 AARE ADH IKSSIn 014 BHA Agxiel Fol
2Z Alarm WHEE F&ste €7 HYSH ZUEZ AJARIQILCH

This system is designed to be capable of monitering and controlling the cathodic PERSONAL COVPUTER \

protection rectifier at user's remote office in real~time and is to immediately transmit TesT a0 ssE0cLECrS COMA(O11 MODEN)

details of alarm to user's mobile phone on the malfunction. F / i+ S

CDMAEHI LHI}%&

SAEE 0 19200bps 0|4

1 AC 220 1Ph A2

AL @ 108

Y HE 1Y 1E (A HYEE 7Hs)
#H2] 1 £09,999mV (+1%)

Equipped with CDMA modem : re———
Speed of Communication : Over 19200bps o E'—|E1Er AlAH JHEE
Input Power Source : Using AC 220V 1-Phase Schematic Diagram for Monitoring System
Input Channel of Protective Potential : Ten (10) Channels

Measurement and Storage of Protective Potential : Once a Day

(Being an ability of mesuring on occasion)

Range of Protective Potential : £3,999mV (£ 1%)

O ol
il oz
2 oo

:moﬁjer

4

O O 0 P

0 r3 0 [
£ 50 17 o

Lol S

o

2
8
S P E7|HAl H2IEX 20 maTgal ALk /
S unction of Remote Monitoring and Control of Cathodic Protection System
g
| 1. ek 4 75 1. Function of Receipt of Message Reserved
2. Al EH MEH 7|15 2. Function of collecting a monitoring screen
FAH| ZHA|EHH - Whole Monitoring Screen
ALK ZA] " A — Detailed Monitoring and Control Screen
ALARM Display - Alarm Display
A Q] ZEA| SHH - Monitoring Screen of Protective Potential
3. YEZE 7|5 3. Function of Report
HE e — Detail of Alarm
HEAL AFE - Protective Condition
g 2y g — Daily / Monthly / Yearly Reports
4, 132 7|5 4, Graphic Function
5. Hl0|E Hjo|A #2| 7|5 5. Function of Confrol of Data Base T —
gioly =3 7|5 - Function of Inquiry of Data MM&&L%;%%M ey
Holg &7t 715 - Function of Addition of Data :
HO|E £& 7|5 - Function of Correction of Data
Holg AtHl 7|15 - Function of Erasure of Data
6. EdMdH 715 6. Funclion of Setfing an Environment
TEST BOX ID §2 7|5 - Function being capable of registering ID of Test Box
EMEE AH 75 - Function of Setfing an Communication Environment
oUs ME Il - Function of Setfing an Password,
el e
ELlElﬂl _=lE'J / Momlor ing Screen
i
Balzs] e
EELEER | m— :

EI—IHE' 2l / Monﬁorlng Screen ELIEiE' 238 / Momtonng Screen



PETROLATUM MARINE PILING TAPE

SIf AL g HESAEEo|x

Tape Protection 7H2 / Overview of Tape Protection

Petrolatum Marine Piling TapeE &Tt ZTEE2| H|Z] 2 7I0tHo] AR50 2AISIHO2 HE| 2bF5| AJTHA|7] Ziaintlol

SIS WRISID AT S BiL,

Petrolatum Marine Piling Tape prevents the steel pipe pile from the corrosion by seawater in the tital and splash zones of the pile, therefore
this tape makes marine piling extend a lifetime,

1. #MHXz2| / Surface Preparation

Y B0l M4E HAMAS(ZNS)S +37 U TANHY|
E HHAM2| S (EHA2| 7|&  SSPC-SP2, SSPC-SP7)
Clean the surface of steel pipe pile with hand tool and waterjet

device.
(Removal of the marine growth)(Criterion : SSPC-SP2, SSPC-SF7)

2. siYE WAH0|Z ¥ PVC AIE HX| /
Wrapping Petrolatum Marine Piling Tape & PVC Sheet
PetrolatumO|2t &zt HEsHH HEH| |2t o|atg M5t
0f RAS UX|siH F7el ZYstR| LT AHsl6Hx| Sh=rt
As the petrolatum tape is in contact with the steel, it makes a film
on the steel surface.

nfol FHx2|7F 2L Petrolatum Marine Piling TapeZ
50%0[4 ZEEA HIASS| Zot &=t

Wrap the petrolatum tape obliquely to overlap each other over
50% of a taping area.

YAE0|Z 3] =tlo] BLIH PVC SHEETE 30% Ol4 3 o S WAHDIZ X PVC AE )/
= ZokEDt

Wrap the PVC sheet obliquely to overlap each other over 30% of
a wrapping area,

3. FRP 7{H{ Mx| / Installation of FRP Cover
QIR0 5A0F HE| WAH0|ZE #5517| Y5l FRP #HHE
QEL0l| HXIFHY,
FRP cover shall be installed onto PVC sheet and this cover prevents
Petrolatum Marine Piling Tape from outer impact,

izl

_

— e uesan

ToiH2|/ urféce ﬁieparation
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FRP 7{#| HX)/ Installation of FRP Cover

4. Steel Band % Sub Coat ¥X| / Installation of Steel Band & Sub Coat
Steel Band= 718IA2] SIFC 29| 0|n2{EE WA[5H7| #f5 MX[5Hs AHZM 0160|144 HEEZoZ HESHT}
The steel band shall be fabricated in accordance with the size of pile to prevent FRP cover from taking off, made of @16 round bar,
Sub Coat®g=2 232|E S2tH otttat ZRmd Fsis BES +240ZAIE ARSI 12 FEAI7|= =do|ct

Apply the underwaler epoxy after mixing ifs resin & hardener between lower concrete slab and steel pipe pile.
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