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Samgong Co., Ltd. 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 protectiong technical
license was contracted with Nippon Corrosion Engineering Co., Ltd. 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 technolegy on theSharbor,
marine platform, ship, submarine pipeline, underground pipeline, tank bottom and other facilitiess

In the past, cathodic protection system had unmarketably demanded by lack of its understanding, iaathé 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’cetrosion“®y stray current in
subway and monitoring & remote control for maintaining the existing structure to beeathodisally protected.
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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 to
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 ISO 9001 by LRQA
(Cert. No. 938932 of NACCB, DAR, 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
2010's Dec. 20, 2010 ISO 14001:2004 (Environment), OHSAS 18001:2007(Safety) Certified by LRQA
Dec. 30, 2011 ISO/TS 29001:2010 Certified by LRQA
May. 08, 2013 Registered in new renewable energy installation company (geothermal energy)
May. 10, 2013 Registered in the field of mechanical facility work
Aug. 08, 2013 Testing laboratory accreditation in accordance with ISO/IEC 17025:2005
Joint Aug. 13, 1977 Contracted Technical License with Nippon Corrosion Engineering Co., Ltd., Japan
May. 19, 1988 Contracted 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
Nov. 30, 2008 Presidential Annual Export Prize Award for 50 Million USD

Sep. 15, 2010 Awarded National Industrial Silver Medal to President H.R.Zong (No.1090)
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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 to 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 results.
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% on on steel structure means the destruction of metal by the
mical/or electro—chemical reaction where steel structures exist, in
articular, the electro—chemical reaction occurs on the underground
ucture 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 corrosion by
reducing the electron which comes out of the steel structure and
restraining the development of (+)ion as a protective potential would be
lower.
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Corrosion by Potential Difference

& / Corrosion Rate of Iron and Steel
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A& Mean Depth of Pitting Factor
Environment Corrosion ( = Maximum Pit)
(mm/yr) Depth/Mean Depth or
Corrosion
HZ-T7| .
Mild Steel-Atmosphere 0.025 2-10
Aot _
Mild Steel-Sea Water 0.12 2-30
A 0.10 2-15
Cast Iron-Sea Water :
Hz-E g
Mild Steel-Fresh Water 0.05 25
HI-EY .
Mid Steel-Soil 0.01 2-25
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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
"protective current’. There are two methods to supply current, the
sacrificial anode system(galvanic anode system) and the impressed
current system. In addition, the current drainage system is to
prevent a underground structures from the stray current of DC
railroad.

| &% / Kinds of Cathodic Protection
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This system employs an electric current generajé
action between the metal to be protected and, a

electric potential value (or more active), for €en iron
and zinc, aluminum or magnesium, conn ith a cable.

Note) This system may be also called “galvani

) Impressed Current System
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This system consists of the installation of an anode, in corrosive
liquid or soil, connected to (+)terminal of an external power source
and the (-)terminal to the object to be protected, thus causing a
protective current to flow from the anode to the object.
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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. HHRH(HERE) Drainage System
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As a stray current carrying from DC railroad to underground piping,
these piping will be electrically corroded. The method to protect the
piping is called "drainage system" having two methods of drainage
system and forced drainage system.
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Drainage Panel Stray Current
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Installation of Drainage Panel

The coating and taping works will be performed to protect the steel
structure installed in seawater or soil. 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 to 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 cathodic protection to all industries and also applys it to
the existing structure at which the corrosion already proceeds to
prevent more corrosion.

The main advantages of cathodic protection are as follows ;

A. Saving a material by reducing the structure corrosion.

B. Preventing 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.
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P Sacrificial Anode System

1. Advantage

1) Simple installation

2) Economical in case of a small structure to be protected
3) No interference on the foreign pipe

)
)
4) No over protection
5) No external power source
6) Less maintenance cost
2. Disadvantage
1) Limited range of protective effect
2) High—cost in case of large structure tofke protegted
3) Must be replaced by the consumption ofi@nedés with time
4) Difficult to adjust a protective current
5) No use except for low redistivity“waten and soil only
6) Needs a lot of anodes

.
> Impkeswrrent System

1. Advagtage

1) §ide range of protective effect

2) Vlery e@oriomical in case of large structure to be protected
3) Less,consumption of anode

A)ese to adjust the voltage and current

5) Needs a small amount of anode

6) Less restriction regardless of resistivity

2. Disadvantage

1) More initial construction cost in case of small structure to be
protected

2) As having strong effect, give interference to foreign pipe

3) Must be careful of over protection

4) Needs external power source

5) Needs maintenance costs (electric fare, labor cost)

HM7|8A A8z / Simulation for Cathodic Protection
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HEY ltem Al-alloy Anode Mg-alloy Anode Zn-alloy Anode Fe Anode
£y Trade Name
Property ALUNODE MAGANODE ZANODE FENODE
HIE
Specific Gravity 274 1.8 714 7.86
A3 -1.10 -1.55 -1.05 -0.60
Anode Potential(V) (Ag/AgCI7|Z2H=Z) (Cu/CuS047|Z=H3) (Ag/AQCI7IETS) (Cu/CuS047|1ZH3)
O|2LM™T |
Theoretical Current Cap. 2,880 2,200 820 960
(Amp. hours/kg)
7‘1.,.,._9_-5
Current Efficiency(%) % %0 % R
REUREY
Effective Current Cap. 2,600 1,100 780 860

(Amp. hours/kg)

z8 oo ' sg s
onsumption .
Iltem Rate(kg/A - Yr) Applicable Electrolyte
DFAH EY = a3
High Silicon Cast Iron 0.05~08 ’ ’ In Soil or Sea Water
EtA 22 5A EY E= ofirE
Carbon or Graphite 0.04 =~ 0.16 O In Soil or Sea Water
= Slla~(Zat HIL)
S(iB3R) 0.006 ~ 0.02 10 ~ 10 In Sea Water
Lead-silver (Except Estuaries)
Mz / LRE sheE
X106 ~
Platinum Nb 6x10 55~ i Sea Water
# / Elets e EE ga
X106 ~
Platinum Ti 80 85 =i Sea Water or Fresh Water
&t E|ElE & He B EY
3= / |. = _ X106 55 ~ 11 RPN B9 |
Mixed Metal OxideTi Sea Water, Fresh Water or Soil

Wﬂiﬂiﬁﬁ |

) SAMGONG CO.,

SEAIEZEXR| / Testing Device of Anode Efficiency MEEM7| / Analyzing Instrument for Chemical Composition



ALUNODE

[583%3(Aluminum Alloy Anode) - SY3 &

ALUNODEZ®| E4 / Properties of ALUNODE
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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,

ALUNODES| 244 / Merits of ALUNODE
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1. Highest cur, ¢ es lowest cost per ampere year
and there % uitable for large sized long life anodes in

com er anodes.
2. B mall"anodic polarization tendency gives stable
prote rrent throughout anode life.

t and easy handling

. No Environmental pollution for its no harmful ingredients

. Excellent self-regulating property.

. Uniform anode consumption

. It can be used in the polluted sea.

. No hydrogen hazard due to its very low rate of generation.

0N O W

ALUNODES for Pier Piles

Udt ALUNODE / Typical ALUNODES

23 ALUNODE / ALUNODES for Submarine P/L(Bracelet Type)
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HIALHAME / Protected Structures

1 SEAY B 2 Ol A Pile, i Buoy ¥
SHX Pipe Line
HYTEE - Plah‘orm Jacket & MFAIFEM
A I ol FeE HEXE, Sud|, 547
. Mdb: Ballast Tank, MA|QE =2 et 3 FHEMO|R,
ST
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.

2IHA Traveling Screeng AUNODE / ALYNODE on Travelling Screen

ALUNODE®| #Z4d

ALUNODEQ| #&HE2 ¥ E42 OF H1, 29 Z&Lch
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The standard components and properties of ALUNODE are as shown in Table 1 and 2_belew.
TABLE 1. STANDARD COMPONENTS

Comp Type ALUNODE(II) ALUNODE( IVt q ALUNODE(V) ALUNODE(MLTM)
(g Fe 0.1max. 0.1max. 0.09max. -
§ Si 0.1max. 0.06~0.20 0.21max. -
2 Cu 0.01max. 0.01max. 0.005max. -
- Zn 2550 25950 20~4.0 30~150
S In 0.01~0.05 0.01~0.05 0.012~0.02 0.004~0.02
Mg 0.5~2.0 0.5~2.0 - 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
- ALUNODE(II) ALUNODE(IV) ALUNODE(V) ALUNODE(MLTM)
Properties
Specific Gravity 2.74 2.74 2.74 2.74
Potential(AgAgClV) -1.10 -1.10 -1.10 -1.10
Current Efficiency(%) 90 92 90 90
e Rt 2,600 2,620 2,600 2,600

ALUNODEZ #Alzl= ZtnR i
Jetty Steel Piles Protected by ALUNODES

ALUNODER #4lsi= Majs
Ship Stern Parts Protected by ALUNODES
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8/ Standard A-Anode

mte / ALUNODES for Harbor Piles
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The standard Al-anodes are as shown in Table 3 and there are effectively two ways of installation, welding the anodes on the
piles under water and suspending them with steel bar. But, the welding method is more effective and credible than suspending
method.

TABLE 3. &8 / Standard Al-Anode
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Type Size Nom. Wt. | Core Std. W, AB%E&'(B"' / 6
(B2+B1)XDXL (ko) Size W, (kg) g
TXWX(L) (kg)
ot AT (170+150) X 145X 335 210| 4 6X50X(335+760) | 20|4 23014 1.0 10
ot A2Y (170+135) X130 X585 31014 6x50X(585+760) | 30|14 34014 15 10
ot A3 (160+125) X 125X 875 420|144 9x50X(875+760) | 50|14 4701 2.0 10
ok A4 (155+115) X120 1,195 52014 9x50%(1,195+760) | 60]& 5801 25 10
2ot A5 (155+120) X 110X1,555 6304 9X50%(1,555+760) | 80| 71014 3.0 10
ot B1d (235+200)x 230X 300 4101 9X50%(300+760) | «40[& 45014 1.0 20
ot B2 (225+190)X 205X 510 590|% 9x50X(510+760) || 40|4 63014 15 20
oot B3y (220+180) X190 X765 79014 12X50X(765+760). 5014 84014 2.0 20
&t B4Y (200+170) X190 1,035 99014 12X50X(1,035+760) | 60|14 | 1050|144 25 20
ot B5Y (195+165) X180 %1,340 118012 12X50X(1,340+760) | 7014 | 12504 3.0 20
30Q-cmZ HK) (Applied to 30Q-cm of seawater resistivity)

Ht&/ General A-Anode

DIIHUE Aok AI-ANODE= CH2 E4dF ZE&LIC,

=o
E
D 30f 6t oY, Rt BY :

F0{ 9t 0|4 (Harbor type A : Core thicker than 6t, Harbor type B : Core thicker than 9t)

The general Al-anodes are as shown in Table 4.

TABLE 4.

olHIEd

/ General Al-Anode

20
Toe App. Lifetime No! nsion Nom.Weight Average Current
(Year) P 1+B2) X DX L(mm) (Gross kg) Output(A)
P-10L 10 (110+140) X130 %1,500 741 3.3
P-10A 10 (110+140)x130% 1,350 67.3 3.0
P-10 10 (125+155)x130X1,000 55.2 25
P-10B 10 (125+155) X130 X800 449 2.0
P-10S 10 (140+180) X 160 X500 40.0 1.75
P-15A 15 (140+180)x 160 %1,250 94.8 3.0
P-15 15 (140+180)x160%1,050 80.5 25
P-15B 15 (190+230) x195%X 520 64.8 2.0
P—20A 20 (190+230)x195% 1,030 122.9 3.0
P-20 20 (190+230)x195%1,000 1195 29
P-20B 20 (190+230)X195x 850 102.4 25
P-20S 20 (210+270)x 235X 500 83.9 2.0

J \  FB50x9t~ 12t

380~450

L
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ALUNODE x| / Dimension of ALUNODE
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I¥Z2 & / ALUNODES for Offshore Structure
HEXQ! SHYTXZEE ALUNODEE L2 H52 Z2M FZ Pipe (APl 5L Grade B)E CoreZ AtEstn U&LICEH
Typical ALUNODES for Offshore Structure are as shown in Table 5 below and insert core used pipe (APl 5L Grade B).

TABLE 5. TYPICAL ALUNODES FOR OFFSHORE STRUCTURE
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Net Weight Width Hight Length Insert Core
(kg) (mm) (mm) (mm) (inch)
90~500 100~400 100~400 500~4,000 (Schedule 8

Note : Other dimensions are also available on request.

OFFSHORE PIPELINE

elet types, Half-shell type and Segment type as shown in Table 6 below.

Pipe Dia. Thickness Gap Net Weight
(inch) (mm) (mm) (kg)
20~200 70~200 10~600

Half-shell Type

Segment Type




TABLE 7. TYPICAL ALUNODES FOR SHIP BALLAST TANK

. Mut BALLAST 24382 ALUNODE / ALUNODES for Ship Ballast Tank
Met BALLAST 438 ALUNODES| EZY2 S H7at Zon SX&nt

2E50

| S7IX|74 JELCH
Typical ALUNODES for ship ballast tanks are in two types, weld-on bolt-on types as shown in Table 7 below.

REE

Weld-on Type

L S

=

Bolt-on Type

e Nominal Dimension Nominal Core Arspfestor
(HXDXL) (mm) Weight(kg) (mm)
SAW-040-051 51X53%500 5.1 9tx25 Weld-on
SAW-076-057 56x56x500 57 9tx25 Weld-on
SAW-038-063 60x60X500 6.3 9tx25 Weld-on
SAW-119-071 65X64X500 7.1 9tx25 Weld-on
SAW-047-074 68x64x500 74 9tx25 Weld—on
SAW-071-081 70X70X500 8.1 9tx25 Weld—on
SAW-070—-089 74X74X500 8.9 otx25 Weld-on
SAW-068-101 80X80X500 10.1 9tx25 Weld—on
SACW-070-044 T4XT74X250 44 D16 Weld-on
Note : Other dimensions are also available on request.
Mg ALUNODE
ALUNODES forShips Kull

5. MYIQIRE
MH2IRE

ALUNODES] At

o
g2 wago

T ER2A 7S 02 B8 AL
Typical ALUNODES for ship external hulls are in two tygés, weld-onjand bolt-on types,
and all flush mounted types as shown in Table 8 below.

TABLE 8. TYPICAL ALUNODES FOR SHIP HULL

ALUNODE / ALUNODES for Ship External Hull

2 5l o aMHen 2

OI

Weld=on Type

Type MH-L

)
!
%
) G-

e Nominal Dimension Nominal Core Arsplfestor
(HXDXL) (mm) Weight(kg) (mm)
SAB-040-042 51X53%X500 42 $13 Bolt-on
SAB-077-048 56%56 X500 4.8 413 ”
SAB-038-057 60X60%500 5.7 416 "
SAB-119-065 65X 64 %500 6.5 Ot x 25 ”
SAB-047-068 68X64 X500 6.8 ot x 25 "
SAB-071-075 70X70X500 75 Ot x 25 "
SAB-070-083 74 XT74X500 8.3 Ot x 25 ”
SAB-068-096 80X80X500 9.6 ot x 25 ”
MF-34 30X150X300 3.4 ”
MF-93 60X150X400 9.3 "
RF-80 53%x130%540 8.0 "
RF-118 64Xx200%540 1.8 ”
RF-155 65X%200%540 15.4 "
MF-134 70X180x400 13.4 "
RF-207 110X200Xx480 20.7 "
SACB-070-043 T4XT4X 250 43 D16 "
SAB-070-042RB T4XT4X 250 42 D16 "
SAB-071-077RA 70X70X500 7.7 Ot x 25 "
SAB-071-076R 70X70X500 76 ot x 25 "
MH-78L 60X130X400 82 Weld-on

Note : Other dimensions are also available on request.
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ALUNODE®| 4x| / Installation of ALUNODES °

1. oY / Pile
J20h Z0] Z2 Pile0|Lt Sheet PileQ] HHO| +ZETE HR[RILICE
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"

‘/1/ -

Underwater Welding Underwater Welding

FB-50x6'~12! FB-50x6'~12!

Steel Pipe Pile

- 2= P

ALUNODE ALUNODE

Steel Sheet Pile

Steel Sheet Pile Underwater Welding

FB-50x6'~12!
ALUNODE =1\ |

U5
Underwater Welding

ALUNODE

FB-50u6'~12!
E=150x756 <65 ~10"

LAIe ALUNODE Ad%| / INSTALLATION OF ALUNODE FOR STEEL PILE

‘aLi “00 HNOONYS

[

Jetty Pile 258 ALUNODE./ etty Piles Protected by ALUNODES ojo| =m0l ALUNODE M| / ALUNODES Being Installed on Pipe Piles

2. M| Y 7|et /ShipJHull and Others
MA2 2lF EHS ALUNODE? F2e= R UaFo= A & HHI ALUNODEAI|M HAS
EEZRQS Sl= T 7HX| WS ME5T Qo BALLASTYI RO ARE HHEE Al XMYst 7tA48 Fof 832

si7iLt 2 Y= EUch

fjo

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

EEZXQ Fastening Bolt

I

HH W EPEE _
Ship Hull & Steel Structure QoM £ %= / View of Anode

M2 ALUNODE 4x] / INSTALLATION OF ALUNODE FOR SHIP-HULL



ZANODE?S| £4 / Properties of ZANODE

ZANODE= 99.995%0|¢9| &= = ofgig FHECE st
C o Il_-l

ZxE B3YIozA, o4 L HER EE 012 SAE
s ol g2 o|8=l= WA XY S AEMO| gle
82 Qlsty JtATL LS 2 Ql= MEFO| Ballast Tank S92
Lol 0188 4 U= EFE 7IXID JUELICH
ZANODE, as a cast zinclover 99.995%) 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.

ZANODE®| £+~d / Merits of ZANODE

1. & AlZto| Zn3H0IE 7ol YFHIN0| Gt wA
712 UL 2 YIHSIS RAIst0] O wAHES
52 MRE 33 4 UsU

2. AP7IZY 520 900 WA= YTo| ozt U
HRE ZEE0] 2ULE A0} gL

3. ZANODEE= =

2X 9132 HFlol WA

7t 2SR e 842
get =YL

EA-IE 7|.If PS

ZANODE= HAE EQE ofX| 4ELICH
6. ZANODEZ} ZAIFRE FESIEhSsli=s IFEoM 47|

= = AT Ao FAE0] 24 Ax|

1. Due to extremely sméllfanodic polérization tendency, it gives a

stable protective €ufrentihseughout the anode life.

. Excellent seliziegulatingpproperty

. Zinc is thefonly metal that never sparks by impact and therefore

is bestasuited for the' protection of oil and ballast tanks.
ClagSification“s@eieties and relevant government authorities
therefor€ 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 fim
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 inhibitor,

w N

HHZHo| AX|=l ZANODE /

®
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=
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ZANODE Installed on Pipe
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HIALHAME / Protected Structures

DolKERE, YR E 2, thE Buoy, HER EFEE S

17<1|-‘2| , Ballast Tank, Z2Hzt I M0O|2, Buwely| si+SUT S

Offshore Structures : Submarine Oil Pipelines, Marine D|scharg|ng Pipelines, Flood Gates, Big Buoys & Sea—bed Steel Structures.
Ships : Ship's Hull, Ballast Tanks, Propellers, Ship's Stern Parts and Sea Water Inlet etc.

ZANODE?S| EZ=4=2 % E4 / Standard Components & Properties of ZANODE °

ZANODES| #Z47 & Ed2 Uz

TABLE 1. STANDARD COMPONENTS

H1, 29 Z&LIC} / The standard components and properties of ZANODE are as shown in Tablei27below.
TABLE 2. STANDARD PROPERTIES

Fe 0.005 max Specific Gravity 714
Cd 0.025~0.07 Potential(Ag/AgCl,V) -1.05
Pb 0.006 max Current Efficiency(%) 95
Cu 0.005 max Effecttive Current Capacity (A - hr/kg) 780
Al 0.1~05
Zn Remainder
ZANODES| MEZF % 7#& / Kinds and Sizes of ZANODE o

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

Note : Other dimensions are also available on request.

2 ~
§ Type Nominal Dimension Nominal Core prlication
2 ( HXDXL ) (mm) Weight(kg) m
3 SZW-040-105 51X53%500 10.5 9tx25 Weld-on RB Type
- SZW-076-121 56X56X500 12,1 9tX25 "
= S7ZW-038-137 60X60X500 137 Otx 25 "
SZW-119-157 65X64X500 15.7 9tx25 "
SZW-047-164 68X 64x500 16:4 9tx 25 "
SZW-071-181 70X70X500 e 8.1 9tx25 "
SZW-070-204 74x74x5000 |\ 204 9tx25 '
SZW-068-237 80X80X500 237 9tx25 "
SZW-070-105R TAX 74X 250 105 9tx38 "
SZCW-070-102 T4XT4%250 10.2 D16 "
SZCB-070-101 TAXT4X 250 10.1 D16 Bolt-on
Note : Other dimensions ate also available on request.
TABLE 4. TYPICAL ZANODE FOR EXTERNAL HULL
?Nominal Dimension Nominal Core Application
f‘ (HXDXL) (mm) | Weight(kg) (mm)
SZB-040-099 51X53%X500 9.9 $13 Bolt-on
SZB=076-114 56X56X500 14 $13 "
SZB-038-132 60X60X500 13.2 $16 " -
S7B-119-152 65X64X500 15.2 9tx25 "
S7B-047-159 68X64X500 15.9 9tx25 "
SZB-071-179 70X70x500 179 91X 25 , FB Type
SZB-070-199 7AXT74X500 19.9 9tx25 "
S7B-068-232 80X80x500 232 9tx 25 "
SZB-071-179RA 70X70X500 179 9tx25 "
SZB-119-140R 65X65xX400 14.0 9tx 25 "
SZB-070-100RB 74X74X250 10.0 D16 ’ i ol
20RB 53X130X540 20.1 9tx25 , e %
30RB 64200 X460 308 9tx25 p 1] o
40RB 65X200X540 40.0 ” ZHS Type



ZANODE®| x| / Installation of ZANODE °

1. 8" / Welding type 2. Bolt& / Bolt-on type
EHYE CoreE WAY FZ2=0| 2Y SHst0 SEYZ CoreE WAIIHY FZ=0] Hex Bolt 2t Nut2
AX|FLC, I™AIA MXletz EFLYLICE
Welding type is by welding the core directly to the structure F oo HAEAS shAY HAA AR dojA= kYT
to be protected. Bolt-on type is by fastening the core with Hex bolt and nut to
be protected.

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

FIG 1. #AE 432 ZANODE Ax| / INSTALLATION OF ZANODE IN BALLAST TANKS EV

DIRECT WELDING TYPE BOLT-ON TYPE (WITH FB)

N

DIRECT WELDING TYPE
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BOLT-Ol ; H
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WHAE 33 ZANODES 0|5 S2{AE 5! MO ZRE] BS517| 93t ZY7H
allast Tank Wrapped with Strong Cover for the Protection from Blasting and Painting

MAIZ Lt Bolt-on ZANODE / Typical Bolt-on ZANODE for Ship Hull MAI2 QM3 Bolt-on ZANODE / Streamlined Bolt on ZANODE for Ship Hull
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MAGANODE

014E%2%3(Magnesium Alloy Anode) - 38

MAGANODES| £4 / Properties of MAGANODE HHACHAE / Protected Structures
MAGANODEE= OidUlgs FHECRE 5t =XE 332 1. K|St
2A T2 Y3of Hl5tod Holl et SRR HX5| Z2=2 AS/IAME, dotrmd SR,
= 2. J|EfREE

LA YS9 BA #F0l thote 2] HE0| JtsstH £5
o

-

. 2450 42 EE YR, d40/9l0 d24E
03&* |
,

= e Strainer §9| 7|7, #2 E Casing, Of

Al FUE ¥E o UBLICH U J|E

MAGANODE is a cast type alloy anode with magnesium as its 1. Underground Pipelines

major component and its effective potential difference against steel Gas Pipes, Water Supply and Drainage Piges, QI Pipelines, Raw Material

compared with other types of anodes is considerably high, Transport Pipes, Power Transmis pmmunication Pipes efc.

enabling a wide range of applications against various corrosive 2. Other Structures , , , }

environment. MAGANODE therefore can be used with good Flood Gates or Lock in Fresh Water, Equipment .Usmg Cooling
Water(except Sea as Condensers and Strainers, Deep Well

protective effect especially for objects in fresh water or in soil of

i ) o Casings, Undergfo tom and Steel Piles for Foundation etc.
comparatively high resistivity.

&*O

MAGANODES| ZZ=42 U EY /
Standard Components & Properties of MAGANODE

MAGANODE?| 244 / Merits of MAGANODE
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MAGANODE®| #Z&&E2 Of2ff ®11t Z&Lch
The standard components of MAGANODE are as shown in Table 1 below.

TABLE 1. STANDARD COMPONENTS

Type

MAG- | MAG-II
4 oiadsYIL =5 “a0lN Balsofe oy Comeonen — —
ofl 87t gles Ao|= A & 4 L 7 - 2535

5. olaulEY=32 — SIEE H| 379 si%of ofF Mn 0.50~1.30 0.15<
S Fe <0.03 <0.003
8. Ni <0.001 <0.002
Cu <0.02 <0.02

Si - <0.1

1. e a lot of protective current due to big difference of Mg Remainder Remainder

p ive potential against steel or copper. Source: Control of Pipeline Corrosion, NACE
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. TABLE 2. PROPERTIES OF MAGANODE(Based on Type MAG‘”)
4. Can be applied to potable water facilities by affecting no harm Specific Gravity 1.8

to human being, because it is harmless metal. Anode Potential (Cu/CuS04,V) -1.55
5. Easy to install, it is proper to use in short-processing construction. Efficiency (%) 50
6. Not need to inspect, repair and maintain after installing it. Effecttive Current Capacity (A - hr/kg) 1,100




MAGANODE?| MIEZ8 2 H#ZA / Kinds and Sizes of MAGANODE

MAGANODEQ| Rl ¥ 72 LS H31 Zon SE ZAF 2 Mo olste] XA MEiZ o 4~ U1 OE 49| ME= M0 7hHssict.
Typical sizes and specifications of MAGANODES 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 '?r%nﬂﬁgde) millimorey | Veloht | B 'Qfﬁﬁigg) milimeteeg | eight
No. B L kg L kg
D 2 2 3/4 3 211/2 9 6 25 35
69.85 76.2 546.1 4.08 152.4 635.0 15.87
up 2 23/ 3 3 14 6 37 50
69.85 76.2 838.2 6.35 152.4 939.8 22,68
D 3 33/4 33/4 2 1/ 7 65 29
95.25 95.25 641.4 7.1 165.1 736.6
D 5 5172 5 3/4 19 7/8 2 8 25 3/4
139.7 146.0 504.8 14.51 203.2 654.0
147 R 0.79¢ _ 39.37 1.47 7.87 4724
’ 20¢ 1,000 0.66 1,200

M 1

-

T o= Q)
SEMI SQUARE TYPE ROUND TYPE

MAGANODEZS| x| / Installation of MAGANODE

JABOL 653 5 el Yz Sl sl MAGANODEE 20l =54
EEEETS osmow usiof 7Ief B2} 2 758 sieol 2o 22 8

2t= 7
248

b HO| & ZHAS 270l oA Hst 0] 2|

tank and other steel structures.

B HH%} :,1:11-
MAGANODE= 23 E¢gol e %5 2o FAE0] A F=2
Hotn & B4 wid XA Gypsum, Bentonite, Sodium Sulphate 523
sto] ARERY T, olFA e =M HAAFE HAEAA AR TS
A7 % ik

Note @ Backfill

MAGANODES in soil are normally packed in backfill (Mixture of [gy

prevent deficiency caused by the surface oxidation of MAGA
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resistance of soil, and the good current generation cag

maiptdined for long lasting efficiency.

X[otl2t& ofi4d MAGANODE
MAGANODE Installed for Underground Pipeline

Xlotitzt LA MAGANODE EY 3 mo|zeAg 9t niayiaelEY=
MAGANODE for Protection of Pipeline in Soil Mg Ribbon Anode for Protection of Pipeline in Soil

I ZXE| MAGANODE / Backfilled MAGANODE
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H.S.C.l - ANODE

¥=High Silicon Cast Iron Anode) - 25

H.S.C.| - ANODES| E4 /
Properties of H.S.C.| ANODE

High silicon cast iron anode 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.

H.S.C.I - ANODE®| 2+4 /
Merits of H.S.C.l. ANODE

AlZIX| 4=,
4. 2289 0| U2t EY, o, +F
AHB0| 7Hs3ttt.

[ 0z | ‘017 00 oNOOMYS

wEEge Hifg DRAFHYS

Backfilled H.S.C.I-ANODE for Shallow Anode Bed Method

ot 7
7
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SIS
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HAAESAREUE) LANNE(SIEIEHE)
Protected Structure(Petroleum Plant) Protected Structure(Chemical Plant)



H.S.C.| - ANODES| E=ME / Standard Composition of H.S.C.l. ANODE

H.S.C.l - ANODES| #EHE2 Ch3

_.H._‘]‘ll. 7|-O|]:| ZF_EH:I

MRS

NE2 #39 Fgs

124504 ARSI UBLICE

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

TABLE 1. STANDARD COMPOSITION

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 14201475 | 14.20-1475 | 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: HE3H4 Note. Grade 1: Common environment
Grade 2 : ¥&°] = &4 Grade 2 : Brackish environment
Grade 3 : 73t A7E HaR & A9

HS.Cl — ANODEZt EEMOZ AIRED U= ER= O &
oF Zon Mg F0[Lt FHEX| R0l w2t B FEHYME

7rSEUL,

The regular sizes of HS.C.l. anode are as shown in table 2 below
and It is possible to produce for special use as applying

H.S.C.| - ANODE®| HEZF

Grade 3 : When needing the strong current

environment and installation conditions.

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

IN

SAHYEOIASEL)
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B

(Inches) (Ib)
CcD 11/2DX60L 26
D 2DX60L S
E 3DX60L 104, Ol

HIAHAE(SI2 LA
Protected Structure(Thermal Power Plant)

H.S.C.I = ANC "" S| BACKFILL / Backfill of H.S.C.I. ANODE

71| oh_ gL} *7I7F II%MI °*L|Ef

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 resistivity and difference of soil environment.

The resistivity reduces, current output flows easily and the
preventive effect elongates for a long time by backfilling anode.

YA S(RRHLHA)
Protected Structure(Nuclear Power Plant)
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— ANODE?Q| 4x| / Installation of H.S.C.l. ANODE

QEMIE HS.Cl - ANODEQ MX|l= HE 271X dHoz Installation of H.S.C.l. ANODE for impressed current system is in two
A3listn s ||;} AnodeZ M7=l 42k0f Uit 2O 2 hY 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

tH(Shallow Anode Bed Method)zt A Q| &
o areas and an obstructure.

A S
ALL HOHEE Q1510 £Xl02 Drillingste] Ax|sH= AlOfAl B
#(Deep Anode Bed Method)2 £ + U&LICH

aal

1. Shallow Anode Bed Method

1. HMOjAlEH(Shallow Anode Bed Method) As shpwn |nlf|gure 1 below, this method needs th rea due
_ to horizontal installation of anodes.
a3 Zo| M2 +Ho= vl XIS BIsle wyo
EM H2 HNZE Ze= L 2. Deep Anode Bed Method
As shown in figure 2 below, boring negded for putting
2 é!UHé!tg”"(Deep Anode Bed Method) Wel! c:;smg into the ‘glground, anodes ” IIy.lnst(;\IIed ang
coke breeze is easily pour ell casing for goo
2lab z+ MI2g 2xlo H L diHO )
:L':'_J'} OEO| O tiFsts d¥e E;A‘I_Well conductivity. This method is small area of construction
CasingS /5t Boring= &t0{0F 5t H=HX| = Z0Hx| site, therefore, boring hole p tion is important, because

=
(Coke Breeze)2 Casing&0ll SXIAI7 =MNHE LS5 6 distribution of protecti
HHHOIL O} SHME AtAR 2X|&HHJF Dakst M| higher than that o]
SOl XIHOIA HE Rl H XMEo| =2 8
SHito| ARlEl= BR7E USEE EXMHEN FlstofoF BT

|_° rir I'IF

XA
D.C. Power Source

EHA]
D.C. Power Source

,"‘
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rotectlve Curre Steel Pipe

HSCI Anodes
backfilled in casing

\_J ’ Stec! Pipe

L

Backfilled vent

HSCI Anode
O, Ml nAFHAS ZLE'Z Mg DFATEHYZ
FIG 1. H.S.C.I-ANQ allow Anode Bed Method FIG 2. H.S.C.I-ANODE for Deep Anode Bed Method

Protecuv

HOHE DFATHAT R Be Hojg 22E A 98

= =g

Insiallahon of Anodes for Shallow Anode Bed Boring Works for Deep Anode Bed




Pb—-Ag ANODE®| £4 / Properties of Pbo—Ag ANODE

Pb-Ag ANODE(H28ZU3)= He 2 5t FxBH
839302l HlH XYl L2 FAANE 2280 ao 20lM F2
Ar8st UM, LA E47|L Huwety| S0 ZO| AZED JUELIC

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.

L}.

e Zk= Ok:l_

0o mo o=

sed Current System

Pb—Ag ANODES| 24 / Merits of Pbo—Ag ANODE

EFHE 7k50] Solstct.

Cho| HAY 7|k ZREiCt

SAEHO| FLUsict

ARZ0| ooz Y72t +FS |AIY 4 UCh

Easy fabrication

. Rich current capability per unit area.

. Uniformity of corrosive surface.

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

Moo S Ao

TEA

BZ4E / Standard Compositions of Pb-Ag ANODE B iAoz RAIE THA £5

Corroded Condenser Tubes from Unprotecting

Pb-Ag ANODE®| #

Pb-Ag ANODE?S| HENEE CI3 Hiut ZoH ABSE0
Fets 12{5H0d ChA HZ0| 7tsEiLc,
Standard composition of Pb—Ag ANODE is as shown in tab
being varied considering environmental condition.

~and it is capable of

TABLE 1. STANDARD COMPOSITION

Component
Ag
Sb
Pb

HW|gAlog BoE e F2
Condenser Tubes Protected by Cathodic Protection

jablg, size§¥are available on user's request, but the regular

sizes a shown in table 2 below.

TABLE 2.
' Weight(kg)
Type Size(mm) (Pb—Ag only)
" 804 X100 3.16
o 804 X120 3.79
C 604 X130 sal
o 604 X150 474

H[K-lAQ EOQPZL of1 A‘lilEﬁ

—EHO o1

Installation View of Pb-Ag Anode on Power Plant Condenser

B82) 017 “00 ONOONYS
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M.M.O - ANODE
Mixed Metal Oxide Anode — Q&

M.M.O — ANODE<S| £ /Properties of M.M.O — ANODE

ElEls0| HESEAMSES T8 YF2EM AZE0| MO o, H, EY S0 CHY
St &g0| =1 U&Lch

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

M.M.O - ANODE?| £+ / Merits of M.M.O — ANODE

FEERIE S0, TS HEE 4 ULk

HEY T|LdZ0| SHICh

|ERI0| FYsict
20| Hooz 7t £BS RAY 4 UL

rn rlJE
£

>

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

. Uniformity of corrosive surface.

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

w —~ AP

M.M.O - ANODES| EZE4 / Standard Properties of MM.O - ANODE

M.M.O-ANODES| #&E42 tfZ H1at ZELICE
Standard properties of M.M.O ANODE are as s

TABLE 1. STANDARD PROPERTIE
Components ed Metal Oxide
Consumption Rate(kg/A - Y 6x10°

Allowable Current Capacny 55~ 1
Applicable Electrolyte Seawater, Fresh water & Soil

Note : In soil, M.M. o—av e backfilled with Coke Breeze,

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

= X2 442 3im oLt B4 AgED 9
IS #2025 I—I ch

e variable sizes of M\M.O ANODE are available on user's
uest, but the regular sizes are as shown in table 2 below.

TABLE 2.
Type Size(mm) Shape
Ri 15¢ X 30L Rod Type
Re 15¢ X100L Rod Type
Dr 80x400L Disc Type
D2 150 ¢ Disc Type
Si 16 ¢ X500L String Type
S 19¢ X100L String Type

A

A

M DE (Rod Type)

MM.O-ANODE (Disc Type)

MM.O-ANODE (Backfiled String Type)

Installation View of MM.O — Anode



TITANIUM MESH ANODE

M2 232E YA Eleks U ¥ - YLNAS

2u u — 010

ola} HeF / Cause and Effect of Corrosion

CHol 20| E0{%= Concrete 7222 S22 2FLT 2712|Y ElERs o4 22 3
=X HEoE Qlste] 7l #EE J7Iet 2 J2|1 4E 0122 Titanium Mesh Anode O &l

TSI Fo| 2A! 3l BA S0 SMWHO| LojLtH 0] o]
9| B7k= Concrete?| QIEs2ES Zulsto @HO| Lo{LIA| ELICh ¢ ¢
02{5t #E2 FAIZ 7I&3NA AX=2| TS KotAl7| st 4282 Upper Rebar
HHO| Hi7| SiAE Fefslo] 2= Ax=2| £HE HEsh| Lt
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
litetime of structure to produce the exfoliation on the surface.

7|44 a2|= / Principle of Cathodic Protec

nium Mesh Anode

MOl g o S0IM eHEY, LAY H 2
SoM 248 Titanium AnodeZ 0|&8H QIEME gfAlo] 7t
Z Megich

Titanium Anode T 7|HAIHE TitaniumZ(mesh)2 Y22
ot 2 3222 §t¢ nlMgt MFE E2f ConcreteE /A
X EZOI7EX| O|2A| ghLCt,

ol ConcreteLfoll Ax|E HZE2 £Al0] HX|=/H Concrete
LHo| St A ELiCh,

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.

= 719 AREX| oM [matA 2
28 Jokl St 0| 20| FAIZ

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.

. Its uniform current takes good protective effect.

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

= o contaminated by salinity.

25t7| =0 =8| I HX(6 tHIES 4. Save the time and cost for preparation and installation

because removing work do not need.

3. HEto|Lt 20| H1 ReiNo|
FES0|E AIZ0| FHSELICE

w o

Al

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

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

3. H Z32|E 7|31 XE 3. Power Plant and Factory : Concrete Foundation Structure at
Which Heavy Equipment Is Installed

4, g E= XotFEAME § 232 4. Underground Structure :

Subway, Underground Tunnel, Underground Parking Lot & etc.

Elebs o4 ¥= ElEts Ol &3 HA| 2&
Titanium Mesh Anode View of Installing Titanium Mesh Anode

[ 62| ‘17 “00 oNOOWYS
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CATHODIC PROTECTION RECTIFIER (1)

oIHE2 M27| (General Rectifier)

HI|LAE YRII/

Cathodic Protection Rectifier

AFSTY LHOIM HZFH0| 7+S5H0{0F L.
ZH0M X&HoR AESIHE XIF0| §lofoF Lt
2 THOIM 60%, AE0IA 70%0|e =/0{0F EHLICY

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 voltage.

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.

o

9!

X=&27((1) / Auto Controller(1)

H7dAE HRI| Mz /
Wiring diagram for C. P. Rectifier
712801 H7|HAME HFV| ZME= =1 ZEL

The wiring diagram of normal C.P. rectifier is as shown in fi

AC (13)

L]

>——o MCCB1

ACV
(") Nerer

2
<
9]
e}
=
[9)
D
o
-
S
N
(&)

1 PHASE
CONTROL P.CB

21 H7|LAIE HR7| 2H=
FIG1. Wiring Diagram for C.P. Rectifier

F1. 971 7128 AR7IT st ouw 87 S, st 2 AR S F8HA s
Qe AFAY 271 tiFE o] &8k glom] HAS| RO g o LB WA
S35 YYA7IE A AR B2 27Hse HAE WYY E A A

2. Ashd 3ol o3t A AF(Stray Current) 2 Q13 B2 E| WAl o= w772 A2 A
A|3to] o] g-8tar Gyt

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

three phase voltage rectifiers for increasing of capacity, large 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, FENRE 2ot o|LaRlel BAS
Note 2. Drainage systems can be used in the protection of steel structures resulted from YRI517| 2let HIRE YRII/
stray current in the subway systems. Impressed Current Drainage System Panel Unit

or Pipeline Protection Against Stray Current




N 4433 A5 W P speed e Resuis |||

i 2 / Introduction °

= dF7Is 7120 A8t U= ¥ 2 gA EFRI|(Tap-

Contrary to the existing Tap—Adjust Rectifier or Phase—Controlled

= o
Adjust Rectifier)== A ®of 2Al MZ27|(Phase- Rectifier, tth refcf:tifier can (;ed:ce the cfcmsum;:;tion c;]f power b,
- = = == improving the efficiency and the power factor through attaini
Q= i3] AF 742k = AlF
Sontrilfdj?ﬂer) fw lx;f} :iﬂ E?:E = small size, a light weight, and a module. The rectifier whic
ot 28 X ASS FIAA 1—'-‘-25 201, =0 Ligt supplies the protection current in good quality by ex
L= Ripple(£3%)2 M7{s5t0] YEo| WAMEBE g6t & ripple(£3%) in the output facilitates extension with t
27|2 Modularity Type?| S2iEl £30= St5A0| 20|5IH output of modularity type and has the good performanc
’ 8':*—'—E°| stAtoZ RO{AS0| 45kt by improving the response velocity. This ¢

switching rectifier for protection of Pulse afion having

XI5 K| HFA
Hof7ls2 W HE the function of control built=in,

C>|_ |_—| [

AM(Pulse Width Modulation)2

At I E4d / Specifications

SIEEPS ) © AC 220V/380V/440V/480V THat L= A
YHFOe : 60Hz (or 50H2)
EHMY 10/15/20/30/60V (=X
EYNT . 5/10/15/20/30A (F2XE)
8|2(Circuit}4: © 1812 0[4 2
AQE ZOi4 : 20kHz 8
- : 60% 014} 5
das 1 80% 04t s
SEFY2E 20T ~ +60T .’é
MR MFZE: -2500mV ~ +500mV(ZELS)
Input Voltage : AC 220V/380V/440V

1-phase or 3-pha
Input frequency : 60Hz
Output Voltage - 10/15/20/30/60V st)

Output Current : 5/10/15/. /3 n request)
Number of Circuits
Switching Frequency
Efficiency

Power Factor

Ambient Temperature Al

Control Potential Set

PWM I&ARIE FRT| /
PWM High-speed Switching Rectifier

1 =2500mV ~ + 500mV (Changeable)

|
| |
) RECTIFIER o | HALF BRIDGE Hi-FREQ | Hi-sPEED |
I & FILTER " | POWER DRIVER " | TRANSFORMER | RecTiFER I
| 7y & FILTER | v
| |
AC | | DC
INPUT | | OUTPUT
| |
| REFERENCE |
I, FREE SET > PWM . FEED BACK |- i IREFERENCEl
| & DISPLAY CONTROL CONTROL |
| y fy |
-t r ] |
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REMOTE MONITORING & CONTROL SYSTEM

AT M A

HAZLAMOAARS] 7H2 / Remote Monitoring & Control System

H7|HAE FR7| JHE e H 25| flated ol 7tot
ot 2HS 0|1 ALZAI| ALZHIAM HAIZE ZAl & HO{7}
bt 1 3 o1y LA BIZ AEAIR] RIKE2Z Alarm
LA M&ste AARCE T4 AQIE MOUAS HEHSIH
71Z29| SCR ¥F7| 2t 280| &1 £3 DC Rippleg +3%
O|Ui= E0f L2 YMTFRE HAltY=Z S
Lot 7] AX[E ORI YR7|9| 3% FAS| Of2=2aFYRT|
HAIZXIE 0183t HALAt 7hssin R Hal 2o
T RoIM= T Test BoxE 018310 LAIYENS HAIRILICH
AHEX2| PC(Windows 98/ME/SP/NT/XP)fl dx|E 2EL2
: , HESIS oY

HM7|HUAE M HRI|= HAHE AQIX|Q 77| S0| 25t
= Qg FHS|Z, CXIE MoE2E THE HEE JtF,
JEHMI0AN HER= WAMY AET|, CANSA ZHE,
SCADAZ} EXE Touch Panelo| H2tE Alg HAEHE 2
MElCH
FHHES|ZE HYY| NS MEMUCE, Hake}|
CHO|RERE, QEMXIE = 7 =3
of 22t U322 o] el HEE Jk=7h EAE U2
e MRE HMoSic
J2|n, 7|EM39| Old20 Mee= BAIRL| ASI(0AN S&
Moz UHEH C|X|EX o=
SAE22 UHE S [N
AIFH RtSH ool Z=Stct
SCADAZ} EfRHE Teuch \Panel ZFE
X

x
i

Hu
HU,
0x
rmn
[
m
ik
Ny
In
=2
o
e
=

ZEE 7l=8} CAN
, BENMY MR
E AT HAEE Fl=9| LiE Parameter?] AN
1

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

The system provides a good protective curgént for the strticture by
reducing DC ripple within £3% and is mre efieetiveithan existing
SCR rectifier to apply high—speed switching eontrol’mode.

For an analogue rectifier which wasialready“installed, the remote
monitoring can be performedswithy ouR\monitoring device for an
analogue rectifier and canfbe conducted with wireless test box
where it is far from the rectifig,

The various reporig for proteetive potential graph, potential
distribution graph and monthly statistics can be printed through the
operating progfam-installedhon user's personal computer (Windows
98/ME/SP/Nig%R)

The remotely controlled rectifier for cathodic protection is
composed of the enclosure mounted on the power switches and
meters, main power circuit, control card made up of digital control
circuit, protective potential detector through the reference electrode,
converter for CAN communication and industrial computer equipped
with touch panel with SCADA.

The main power circuit consists of transformer, diode module to
convert alternating current to direct current and capacitor to absorb
the external surge.

The output voltage and current of the anode connected to the
equipment can be controlled by using the control card. And,
analogue signal from the reference electrode will integratedly input
into the protective potential detector. This signal through CAN
communication circuit can be converted to digital signal with control
card composed of digital control circuit and the digital signal will be
used to automatically control the relevant anode.

Touch panel computer equipped with SCADA indicates the
operating method, output voltage, output current and protective
potential of the control card by using the control card and CAN
communication, and this computer includes the function to integrate
and control the internal parameter of control card.

NS WA S A0 srsTEN)

-
[ sswconf soic | oo | wess | aeews [wuswn | wosa | ex |
——ETET—

csut fesuz fesus fesus fesus fesue [fesu7 fesus fesuse fosutofesuni|esuiz

A™R7| HZ| T/ Touch Panel of Rectifier



Main Personal Computer

Cathodic Protection Remote Controller Relay Station

Reference Electrode ~ Under Ground or Water

Metallic Structure

Anode

AAZAMOIAAR— S| 714 / AT7|HAIR AT F
Configuration of Remote Monitoring & Control System Remotely Control

[/

for Cathodic Protection

HA HI|HAMHHEX(RMERI| Y FMSHS) /
Cathodic Protection Remote Controller(Wireless Rectifier & Wireless Test Box)

> AN AU EN fficati Properties
1QZHY 1 AC 220V 10, 60H2) + AC 220V, 1-Phase, 60z

[ 62| 017 "00 ONOOWYS

2EMY  : 0~60VDC (0 6ovbe
3EME  : 0~40ADC +U~ 40ADC
452 RIPPLE : +3% O|Uf . inn 3%
5 X7 © D AKW ated Capacity : 2.4kW )
6.olzici= © 70%0]A Inpu.t Power Factor : Over 700/0
7582 - 85%0]A} . Eff|C|9Qcy : Ovir 85% .
BAESIEZ 1 HZ0| 120%, 12087 8. Condition of Overload : 120% at the rat.e for 120 minutes
9 K0t Al - DC/DC Hali-bridge Conver 9. Control Mode : D.C/.DC Half—bndge Converter
(Digital TAALJAIERA) _ (Dlglta! I.—hgh—‘speed Switching Mode)
1 0X1I Oxx i D Sg(DI ital Sional P 10. Coqtrol Device i DSP(Digital Signal Processor)
11 Mol R0 ) 59 99929 9999mv 11. Setting Range of Potential : -9,999 ~ 9,999mV
1 EMH&’I‘:‘T : RS,—232C ’LHIP 12. Commun?cat{on Mode : Equipped with RS-232C or RS-485
E‘A—IO - : 13. Communication Data
188t Data * Monitoring Items
*Monitoring &= ) Present value of output voltage / current
ST/TF oM, LTI Present value of protective potential
*Control &% * Control ltems
LA gé Setting value of protective potential

)
(TS2TA) (When automatically operating)
Setting value of output voltage(When manually operated)
* Control ltems
Over—protection, No protection disconnection of fuse for output
14. Remote Interruptor : 0.1~99sec. (Range)
15. Surge Protection Equipment(AC,DC), Over 240kVA

B2xigt

CDMA ZHEILIEY FMERI| / Wireless Rectifier with CDMA Modem ii=7| / Drainage Panel SOLARE CDMA ZEILHEY FMEHe
Solar Wireless Test Box with CDMA Modem
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MONITORING SYSTE&K%WI&;{E Iﬁm

£M TEST BOX At / Wireless CP Test Box for Harbor CP

HHSHE H5i0f S0l JlofSi WEIS B0 MBHSl MRl BEl Ly
HABO| WANEIS SMOR AAZE LA} TESBH0 014 LAl AfSRte) Fif
2oz Alarm LS Hasts 22 el 5 SUIER AL

This system is designed to be capable of monitoring and controlling the cathodic PERSONAL COMPUTER X

protection rectifier at user s remote office in real~time and is to immediately transmit TEST BOX SHIELD GABLE(GVV-S COMA (011 MODEM)
. 3 . . or HMWPE CABLE CONVERTOR (10CH)
details of alarm to user s mobile phone on the malfunction. 5

CDMAZE! LiEH
£ :19200bps 04
AT © AC 220 1Ph AIE
AT i 10x1E
L MY 1Y 13 (A T/ET THS)
HPAITIQ] | 1 +£9,999mV (£1%)
Equipped with CDMA modem

. Speed of Communication : Over 19200bps ZLIEE AA” JHEE
Input Power Source : 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 : £9,999mV (+ 1%)

L N N
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SOt M7|HA HYUZH 29 T2 MY/

TN o To —

Function of Remote Monitoring and Control of Cathodic Protection System

Lok A T 1. Function of Receipt of
2. ZA| &lH MEd 7] 2. Function of cof g screen
A ZA|EHH ~ Whole Monit
AN ZA Mo 3HEH - Detailed tori ontrol Screen
ALARM Display
HEAIKIQ| ZEA| B}
3. HEE Jls
=ENTE
44l Ae
Ue EH HEHE aily / Monthly / Yearly Reports

4. Oz s
5. HIO|Ef H[O|A 2
glolE

4. Graphic Function CDMA ZHILIAS +tHE1 / Convertor with CDMA Modem
5. Function of Control of Data Base

- Function of Inquiry of Data

- Function of Addition of Data

- Function of Correction of Data

- Function of Erasure of Data

6. Function of Setting an Environment

- Function being capable of registering ID of Test Box
- Function of Setting an Communication Environment
- Function of Setting an Password.

[ | mmou | sessa | @ann
2LEE A2/ Monitoring Screen
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BLE& A2/ Monitoring Screen BLE& A2/ Monitoring Screen



PETROLATUM MARINE PILING TAPE

SIFyAS HES2SHO|

Tape Protection 72 / Overview of Tape Protection .

Petrolatum Marine Piling TapeE &2t 27229 HIZT X ZHHTHO| AFSSIY RARZECZ REf TS| ATHAIA ZRIL

SAIZ YRS B2 S BT,

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.

S2XA Y A2 £M / Order for Supplying Equipment and Construction

1. EHX 2| / Surface Preparation

THO| HHE SHEMAS(ZEWR)E 37 L DTYME7|
2 BHAM2| S (EHAE| 7|& 1 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-SP7)

2. oY LA 0|Z & PVC AE HX| /
Wrapping Petrolatum Marine Piling Tape & PVC Sheet
PetrolatumO|2t Hut MFol™ HuHo| x|Ust mj2ts st
A YXlstH Fts| SR ¥ Hatetx| Z=Ch
As the petrolatum tape is in contact with the steel, it makes a film
on the steel surface.

ol EHX{Z|7F BLIH Petrolatum Marine Piling TapeS
50%0|4 ™ =/A HIASs| Zot &,

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

LAEHOIZ MX| 20| ELIH PVC SHEETE 30% 018 & ‘ SlU HHAEIOIT Y PVC AIE AR/
|7 ZobECt, Wrapping ‘F_’etrolatum Marine Piling Tape & PVC Sheet

Fes o —

BMR2|/ Surface Preparation
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Wrap the PVC sheet obliquely to overlap each qifier over 30%”0f
a wrapping area.

3. FRP #HH AX| / Installation of ERP Cover
olRol 7oz REf WAH0|ZSE S| sl FRP 7S
2[L0i| ARt
FRP cover shall be installed opto PMC sheet and this cover prevents
Petrolatum Marine Piling Tdpediom oliier impact.

FRP 7{t| MX|/ Installation of FRP Cover

4. Steel Band % Sub Coat &X| / Installation of Steel Band & Sub Coat
Steel Band= HH{A2] stefe =2 0jme{Elg WXlsty| sk MRlstz XAMEM 01604 HIYSL2E HMEFSHT,
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®d2 232|E £2tH ofttnt MU Tote 22 +EMUZAE MESIH I2A HegAlZ|= 2iglo|ch

Apply the,underwater epoxy after mixing its resin & hardener between lower concrete slab and steel pipe pile.

e,




C.P FOR TENSION LEG PLATFORM

GANGWAY
LADEDERS FOR SHORE TERMINAL

SHIPS WINDOWS

LADbERS - CATHODIC PROTECTION

Aiit ¥ Ii5 Head Office & Factory

FFEEH ThE EIUES 171 135308=E)
135, Noksansandan 17Ro, Kangso—Ku,
Busan, Korea 618-817

+82 51 200 3040 (DIR.3131~47)

+82 51 200 3046

@ http://www.sam-gong.co.kr

@ cp2000@sam-gong.co.kr

M%7kt Seoul Office
MNEFRIT KERE BIgXE 750Ch2 5iRF)
£lgd 20658
Rm 206, Gumsan B/D, 750 GukhoeDaero,
Yeongdeungpo-Gu, Seoul, Korea 150-010
+82 2 783 2414
=22 ©F / View of Administration Bldg. +82 2 783 7480
@ http://www.samgongco.co.kr
(M cp2000@sam-gong.co.kr

810z ‘Luoisiney





