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ECO-Friendly

TAIHAN practices environment-conscious

sustainable management for more clean and clear world.




TAIHAN' s Eco-friendly deeds 1. Building up carbon inventory for every work places
n ir 2 Marking carbon footprint for all products
E C 0 2 0 1 2 3. Establishing new eco-factories
4. Adapting eco-friendly management system and
publishing a sustainability management report




Having led the establishment of the nation’s power network for the half-century, TAIHAN has led the development of extra
high voltage cables since the 1970s and been recognized for the world class technology in XLPE underground cable. We
have continued to increase its technology to 230kV and 345kV XLPE cables through advancement of technology and
facilities. In step with the ever increasing power consumption and the expansion of extra high voltage cable demand, we
reinforced the production capacity by equipping the 125 meters high VCV Tower, to produce high quality extra high voltage
XLPE cable up to 500kV grade. Furthermore, we produce and supply quality accessories and joints materials for extra high
voltage cables. From raw materials, production process, testing of products, to network design & installation, we have
strictly controlled the quality of products and elevated ourselves to an extra high voltage cable specialist trusted by the

world’s major markets including Asia, Middle East, US, and Australia.



History of EHV XLPE Cable & Accessories

1983

1984

1985

1993

1996

2000

2001

2002

2003

2004

2006

2007

2008

2009

Constructed the EHV power cable plant in Anyang

Developed and produced 154kV XLPE cable

Exported 132kV XLPE cable for the first time in Korea (Malaysia)
Acquired ISO 9001 certificate on power cable for the first time in Korea

Constructed new VCV tower and EHV power cable plant in Anyang
Acquired ISO 9001 certificate on power cable accessories

Acquired ISO 9001 certificate on EHV underground power cable
Acquired ISO 14001 certificate for environmental management system
Developed and commercialized the 345kV XLPE cable and accessories
Supplied 345kV XLPE cable to KEPCO for the first time in Korea

Developed 400kV XLPE cable and accessories [KEMA certificate)
Developed Pre-molded joint for 400kV XLPE cable

Installed new VCV line for EHV power cable
Constructed extra high voltage power accessory plant in Dangjin
Had a ground-breaking for EHV power cable plant in Dangjin

Developed 400kV XLPE enamelled copper wire cable
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Cables Specification of XLPE Cable

Scope

This specification applies to materials and constructions of cross-linked polyethylene(XLPE] cables for extra high
voltage transmission of rated voltage from 66kV grade upto and including 500kV grade. This specification deals
manufacturer’s standard models of the cable, however any other models as for buyer’'s standard are also
available.

Conductor

The conductor shall be formed from plain copper or aluminum complying with Korean Standard KS C 3101,
British Standard 6360/6791, IEC Publication 60228 or ICEA S-108-720. The conductor shall be stranded circular,
compacted circular, or segmental compacted circular. Segmental compacted circular conductors shall be
applied to cables of conductor nominal cross-sectional areas of 800mm? and above.

Conductor Shielding

Conductor shielding of an extruded semi-conducting thermosetting compound shall be applied over the
conductor. One or two layer of semi-conducting tapels] may be applied with a proper lapping between the
conductor and the extruded semi-conducting layer.

Insulation

The insulation shall be of dry-cured XLPE compound with a thickness to meet dimensional, electrical and
physical requirements specified. The compound shall be high quality, heat-,moisture-, ozone- and resitant. This
insulation shall be suitable for operation in wet or dry locations at conductor temperature not exceeding 90°C for
normal condition, 130°C for emergency overload conditions and 250°C for short circuit conditions.

Insulation Thickness

The insulation thickness of XLPE cable must be based on its ability to withstand lightening impulse voltage as
well as operating voltage throughout its expected life. For the design of XLPE cable, the nominal thickness of
insulation is determined by AC withstand voltage(VAC) or impulse withstand voltage(Vimp), that can be determined
by following formula. Larger value of TAC and Timp should be determined as minimum thickness of insulation.

Insulation Shielding

The insulation shielding shall be applied direct upon the insulation and shall consist of either a semiconducting
tape or a layer of extruded semi-conducting compound, or combination of these materials. The extruded
semiconducting compound shall be a ther-mosetting or thermosetting compound and firmly and totally bonded
to the insulation.

Matallic Layer
The metallic layer can be applied over the insulation shielding to reinforce the capability of carrying fault current
specified, if required. The metallic layer will be one of the next forms; (Fig.1)

Inner Plastic Bedding
If required, extruded layer of a thermoplastic compound, PVC or PE canbe applied.
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Cables Specification of XLPE Cable

Metal Tape Moisture Barrier Fig.1
When the moisture barrier required, a layer of aluminum tape
laminated at both or outer side with copolymer shall be applied
longitudinally over the cable core with an overlap so as to lap parts of
the tape on each other.

Conductor
Semi-conducting Layer

Insulation

Outer Jacket

The outer jacket shall consist of thermoplastic compound (PVC, PE or
similar materials) extruded continuously over the metallic layer or
moisture barrier'. A bituminous compound primgr shall be appli'ed PE Laminated AL (or CU) Tape,
under the outer jacket to protect the sheath against local corrosion if necessary
when corrugated aluminum sheath or lead alloy sheath is adopted. Jacket

Metallic Sheath Type

Semi-conducting Layer
Copper Wire Shield
Binder Tape, if necessary

Copper Wire Shield (CWS)

When a layer of copper wire shield is required, it shall be applied

directly over the insulation shielding with a length of lay of Conductor
approximately 10 times the diameter over the screen conductors and Separator
with gaps not less than 0.1mm, if not specified. One or more layers of Semi-conducting Layer
suitable separator tape may be applied helically over a layer of CWS. Insulation
Semi-conducting Layer

Lead Alloy J ’

Corrugated Aluminum Jacket
When the corrugated aluminum sheath is required, it shall be applied

by extrusion and then passing through a corrugating head. The
corrugating head contains rotating dies to form the valleys between
the ribs like sine wave and produce to correct diameter of sheath to fit
over the insulation. The sheath shall be free from pinholes flaws and

other imperfections. When the aluminum sheath is applied directly Conductor
over the extruded semi-conducting layer or inner plastic bedding, Semi-conducting Layer
suitable non-metallic tape(s) can be applied under the aluminum Insulation
sheath to prevent heat transfer onto the plastic material during the Semi-conducting Layer
manufacturing. Copper Wire Shield
Binder Tape, if necessary

Lead Alloy Sheath

Lead Alloy Jacket
When the lead alloy sheath is required, it shall be applied by a

continuous screw extrusion in high quality, smooth surface and free Insulated Wires, Copper Wire Shield & Lead
from pinholes and any other imperfections including one associated Sheath Type (Enamelled Copper Wire Cable)

with oxide inclusions. When the lead sheath is applied directly over the
extruded semi-conducting layer or inner plastic bedding, suitable

non-magnetic tape(s) can be applied under the lead sheath to prevent Conductor
heat transfer onto the plastic material during the manufacturing. The Conductor Screen
composition of lead alloy of composition of Cu 0.04%, Te 0.04% and Insulation
the remainder for lead will be applied. Insulation Screen
Copper Wire Screen

Bedding

Lead Sheath
Jacket

EHV XLPE Cable & Accessories 9
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Design and Construction of XLPE Cable

Construction
TAC = VAC/ELIAC), Timp = Vimp/ELlimp)

Where,
VAC : AC withstand voltage
Vimp : Impulse withstand voltage

1) Value of EL

ELIAC] : minimum breakdown stress obtained from weibull distribution plot for AC.
(kV/mm]

ELlimp): minimum breakdown stress obtained from weibull distribution for impulse.
(kV/mm)

2) Value of VAC

*VAC = %X% x K x Ko x Ks

Where,

Eo : Nominal voltage (kV)

Ki: Safety factor

Kz : Deterioration coefficient of XLPE cable under electrical stresses

Ks: Temperature coefficient corresponding to the ratio of break down stresses of the
cable at room temperature to those at maximum permissible temperature (90°C)

3) Value of Vimp
Vimp = BILx K'1 x K2 x K's

Where,

BIL : Basic impulse level (kV)

K’y : Safety factor

K2 : Deterioration coefficient of XLPE cable under electrical stresses

K's : Temperature coefficient corresponding to the ratio of breakdown stresses of the
cable at room temperature to those at maximum permissible temperature (90°C)

1 0 Taihan Electric Wire
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Design and Construction of XLPE Cable

Aluminum Sheath Type
2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC (or PE) Quter Sheath

Approx. Approx.
Thickness | Thickness | Thickness | Thickness | Thickness
of of of of

Nominal Conductor] Insulation | Insulation Jacket

Area Shield [mm] Shield [mm]

(mm?) [mm] [mm]

200 cle 1.0 11.0 1.5 1.5 a3 64.0 52
250 €L 1.0 11.0 1.5 1.6 aB 67.0 5.9
325 cle 1.0 11.0 1.5 1.6 a3 70.0 7.0
400 €L 1.0 11.0 1.5 1.7 aB 74.0 8.1
500 cle 1.0 11.0 1.5 1.7 35 76.0 9.1
600 €L 1.0 11.0 1.5 1.8 aB 80.0 10.4
800 SEG 20 11.0 1.5 1.9 8IS 87.0 132
1000 SEG 20 11.0 1.5 2.0 aB 92.0 15.6
1200 SEG 20 11.0 1.5 2.1 a3 98.0 18.0
1400 SEG 20 11.0 1.5 2.1 aB 101.0 203
1600 SEG 20 11.0 1.5 22 a3 105.0 225
1800 SEG 20 11.0 1.5 23 aB 108.0 24.5
2000 SEG 20 11.0 1.5 2.3 8IS 111.0 26.9

% C.C:Circular Compacted, SEG : Segmental Compacted

Copper Wire Shield Type
(2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / PVC [or PE) Outer Sheath

Conductor ; ; Approx. ;
Thickness | Thickness Thlclgfness No. of | Dia. of Th|c|;fness Overall | Approx.

Nominal ion | Insulation Jacket

Area Shield [mm]

(mm?) [mm]

200 ccC 1.0 11.0 15 40 12 35 56.0 45
250 c.c 1.0 11.0 {45 40 12 35 58.0 5.1
325 ccC 1.0 11.0 15 40 12 35 60.0 5.9
400 c.c 1.0 11.0 {45 40 12 40 64.0 6.9
500 ccC 1.0 11.0 15 40 12 40 67.0 8.0
600 c.c 1.0 11.0 {45 40 12 40 69.0 9.1
800 SEG 2.0 11.0 15 40 12 45 77.0 1.7
1000 SEG 20 11.0 {45 40 12 45 81.0 13.7
1200 SEG 2.0 11.0 15 40 12 45 85.0 15.7
1400 SEG 20 11.0 {45 40 12 45 89.0 17.9
1600 SEG 2.0 11.0 15 40 12 45 92.0 198
1800 SEG 20 11.0 {45 40 12 45 95.0 21.8
2000 SEG 2.0 11.0 15 40 12 45 98.0 238

% C.C:Circular Compacted, SEG : Segmental Compacted

EHV XLPE Cable & Accessories 1 1
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Design and Construction of XLPE Cable

Aluminum Sheath Type
2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC [or PE) Quter Sheath

Approx. Approx.
Conductor Thickness | Thickness | Thickness | Thickness | Thickness | o | A
of e vera Pprox.

Nominal Conductor | Insulation | Insulation [5:2:‘] (Vlll ge |/g:1t]
Area Shield Shield
(mm?) [mm] [mm]
200 CC 1.0 13.0 1.5 1.6 3.5 69.0 52
250 cc 1.0 13.0 15 1.6 35 72.0 6.6
325 CC 1.0 13.0 1.5 1.7 3.5 75.0 7.5
400 cc 1.0 13.0 15 1.8 35 78.0 85
500 CC 1.0 13.0 1.5 1.8 3.5 81.0 9.6
600 cc 1.0 13.0 15 1.9 35 84.0 10.9
800 SEG 20 13.0 1.5 20 3.5 92.0 14.0
1000 SEG 20 13.0 15 2.1 35 97.0 16.4
1200 SEG 20 13.0 1.5 22 3.5 102.0 18.7
1400 SEG 20 13.0 15 2.2 35 106.0 21.0
1600 SEG 20 13.0 1.5 23 3.5 110.0 233
1800 SEG 20 13.0 15 23 35 112.0 25.2
2000 SEG 20 13.0 1.5 2.4 35 116.0 21.7

% C.C:Circular Compacted, SEG : Segmental Compacted

Copper Wire Shield Type
2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / PVC [or PE) Outer Sheath

Conductor A_pprox. : A_pprox. :
Thlcl;;'ness Thickness Thch;Pess No. of | Dia. of ThICl;;IESS Ove_rall Approx.

Nominal Conductor | Insulation | Insulation [\lVr':::] Jacket o [Y(Vge'/grgt]
Area Shield Shield [mm]
(mm?) [mm] [mm]
200 CC 1.0 13.0 1.5 40 1.2 35 60.0 48
250 cc 1.0 13.0 15 40 12 35 62.0 53
325 CC 1.0 13.0 1.5 40 1.2 35 64.0 6.2
400 cc 1.0 13.0 15 40 12 4.0 67.0 7.2
500 CC 1.0 13.0 1.5 40 1.2 40 70.0 8.3
600 cc 1.0 13.0 15 40 12 4.0 73.0 9.4
800 SEG 20 13.0 1.5 40 1.2 45 81.0 121
1000 SEG 20 13.0 15 40 12 4.5 86.0 14.2
1200 SEG 20 13.0 1.5 40 1.2 45 90.0 16.3
1400 SEG 20 13.0 15 40 12 4.5 94.0 18.4
1600 SEG 20 13.0 1.5 40 1.2 45 97.0 204
1800 SEG 20 13.0 15 40 12 4.5 100.0 224
2000 SEG 20 13.0 1.5 40 1.2 45 103.0 244

% C.C:Circular Compacted, SEG : Segmental Compacted

1 2 Taihan Electric Wire
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Design and Construction of XLPE Cable

Aluminum Sheath Type
2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC [or PE) Quter Sheath

Conductor A_pprox. : A_pprox. : :
Thlclgpess Thickness Thlclgfness Thickness | Thickness Overall Approx.

Nominal Conductor | Insulation | Insulation [r?!i?r;] (le ; '/gr?]t]
Area Shield Shield
() [mm] [mm]
400 CC 13 15.0 1.2 1.8 40 83 8
500 cC 15 15.0 1.2 1.9 4.0 86 108
630 CC 13 15.0 1.2 20 40 92 12.7
800 SEG 20 15.0 1.2 2.1 4.0 97 15.4
1000 SEG 20 15.0 1.2 22 40 102 17.9
1200 SEG 20 15.0 1.2 23 4.0 108 20.2
2000 SEG 20 15.0 1.2 25 40 122 29.6

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity(40kA/1sec)

Copper Wire Shield & Lead Sheath Type

(2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / Lead Sheath /
PVC (or PE] Outer Sheath

Conductor A_pprox. : A_pprox. :
Thlcl;Pess Thickness Thlcl;Pess Thlclgpess ngrall Approx.

Nominal Conductor | Insulation | Insulation Jacket o [\l’(vge'/g:\t]
Area Shield Shield [mm]
(mm?) [mm] [mm]
400 cC 1.5 15.0 12 Q20x67ea 2.5 40 81 15.5
500 cc 15 15.0 12 @20x70ea 2.6 40 84 17.4
630 cC 1.5 15.0 12 D19%67ea 2.7 40 88 19.3
800 SEG 20 15.0 12 @18xM0ea 2.9 40 94 228
1000 SEG 20 15.0 12 O18¢5ea 3.0 40 98 25.6
1200 SEG 20 15.0 12 @17x67ea 3.1 40 102 28.1
2000 SEG 20 15.0 12 Q14xT0ea 35 40 115 39.1

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity(40kA/1sec)

EHV XLPE Cable & Accessories 1 3
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Design and Construction of XLPE Cable

Aluminum Sheath Type
2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC (or PE) Quter Sheath

Approx. Approx.
Conductor Thickness | Thickness | Thickness | Thickness | Thickness |
of of of verall

Nominal Conductor| Insulation | Insulation [r?!i?r;]

Area Shield [mm] Shield

() [mm] [mm]

400 cc 15 16 12 1.9 4.0 88 9.8
500 cC 15 16 1.2 20 4.0 92 1.2
630 cc 15 16 12 2.1 4.0 96 13.1
800 SEG 20 16 1.2 2.2 4.0 102 15.7
1000 SEG 20 16 12 23 4.0 109 18.4
1200 SEG 20 16 1.2 23 4.0 113 204
2000 SEG 20 16 12 2.6 4.0 126 29.9

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity(40kA/1sec)

Copper Wire Shield & Lead Sheath Type

(2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / Lead Sheath /
PVC [or PE] Outer Sheath

Approx. Approx.
Conductor H ; ; i
Thlclgfness Thickness Thlclgfness Overall | Approx.

Nominal i Insulation

Area Shield Shield

(mm?) [mm] [mm]

400 CC 15 16 1.2 Q20x67ea 2.5 4.0 82 515
500 CC 1.5 16 1.2 O19T0ea 2.6 4.0 85 17.2
630 CC 15 16 1.2 D19%67ea 2.7 4.0 89 19.4
800 SEG 20 16 1.2 D1867ea 2.9 4.0 95 22.6
1000 SEG 20 16 1.2 @17xM0ea 3.0 4.0 99 25.4
1200 SEG 20 16 1.2 Q1.7x65ea 3.1 4.0 103 27.9
2000 SEG 20 16 1.2 Qléxéea 35 4.0 116 388

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity(40kA/1sec)

1 4 Taihan Electric Wire
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Design and Construction of XLPE Cable

Aluminum Sheath Type
2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC (or PE) Quter Sheath

Approx. Approx.
Conductor Thickness | Thickness | Thickness | Thickness | Thickness | o
of of of of pes

Nominal Conductor | Insulation | Insulation Jacket [r[r):?ﬁ]

Area Shield [mm] Shield [mm]

(mm?) [mm] [mm]

600 CcC 13 17 13 29 45 103 15.0
1200 SEG 20 17 1.3 25 45 115 21.8
2000 SEG 20 17 13 2.6 45 127 31.2
2500 SEG 20 17 1.3 28 45 135 36.2

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity(50kA/1.7sec)

Copper Wire Shield & Lead Sheath Type

(2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / Lead Sheath /
PVC [or PE] Outer Sheath

Approx. Approx.
Conductor H ; ; i
Thlclgfness Thickness Thlclgfness Overall | Approx.

Nominal i Insulation
Area Shield Shield
(mm?) [mm] [mm]

600 CL 15 17 1.3 @26x70ea 2.9 45 95 22.7
1200 SEG 2.0 17 1.3 @25xb5ea 3.3 45 109 31.7
2000 SEG 2.0 17 1.3 @23xb8ea 3.6 45 122 427
2500 SEG 2.0 17 1.3 D22xbbea 3.8 45 129 485

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity(50kA/1.7sec)

EHV XLPE Cable & Accessories 1 5
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Design and Construction of XLPE Cable

Aluminum Sheath Type
(2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC (or PE] Outer Sheath

Approx. Approx.
Conductor Thickness | Thickness | Thickness | Thickness | Thickness | o
of of vera

: : : Dia.
Nominal . Insu!atlon ]

Area Shield Shield
(mm?) [mm] [mm]

600 CC 15 23 1.3 2.4 5.0 117 16.8
1200 SEG 2.0 23 13 2.6 5.0 132 24.2
2000 SEG 2.0 23 1.3 2.9 5.0 146 34.1
2500 SEG 2.0 23 13 3.0 5.0 153 39.1

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity [63kA/1sec)

Copper Wire Shield & Lead Sheath Type

2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / Lead Sheath /
PVC (or PE] Outer Sheath

Approx. Approx.
Thickness | Thickness | Thickness
i of

Nominal Conductor | Insulation | Insulation
Area Shield Shield
(mm?) [mm] [mm]

600 cC 15 23 13 D23xbbea 3.2 5.0 108 25.7
1200 SEG 20 23 13 @2268a 3.6 5.0 121 35.0
2000 SEG 20 23 13 Q20xb5ea 4.0 5.0 134 46.7
2500 SEG 20 23 13 D19x65ea 4.1 5.0 141 52.4

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity (63kA/1sec)

1 6 Taihan Electric Wire
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Design and Construction of XLPE Cable

Aluminum Sheath Type
(2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC (or PE] Outer Sheath

Approx. Approx.
Conductor Thickness | Thickness | Thickness | Thickness | Thickness | o
of of vera

: : Dia.
Nominal . Insulation |

Area Shield Shield
(mm?) [mm] [mm]

600 CE 1.5 27 1.3 3.0 6.0 132 19.3
1200 SEG 2.0 27 1.3 2.8 6.0 143 27.4
2000 SEG 2.0 27 1.3 3.0 6.0 157 375
2500 SEG 2.0 27 1.3 3.2 6.0 165 43.0

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity [63kA/1.7sec)

Copper Wire Shield & Lead Sheath Type

2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / Lead Sheath /
PVC (or PE] Outer Sheath

Approx. Approx.
of of

Nominal Insulation

Area Shield Shield
() [mm] [mm]

600 Ce 1.5 17 13 0298k 3.1 6.0 119 31.2
1200 SEG 20 17 13 @298lea 34 6.0 132 411
2000 SEG 20 17 13 @2978ea 37 6.0 145 53.0
2500 SEG 20 17 13 @29T5ea 39 6.0 153 60.2

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity (63kA/1.7sec)

EHV XLPE Cable & Accessories 1 7
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Design and Construction of XLPE Cable

Aluminum Sheath Type
2 Construction Copper Conductor / XLPE Insulation / Aluminum Sheath / PVC (or PE) Quter Sheath

Approx. Approx.
Conductor Thickness | Thickness | Thickness | Thickness | Thickness | o
of of vera

Nominal Conductor | Insulation | Insulation [r[r):?ﬁ]

Area Shape Shield Shield
(mm?) [mm] [mm]

600 CC 13 29 1.5 2.6 6.0 132 19.9
1200 SEG 20 29 125 2.9 6.0 146 27.6
2000 SEG 2.0 27 1.5 30 6.0 157 375
2500 SEG 20 27 125 32 6.0 165 438

% C.C:Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity (63kA/1sec)

Copper Wire Shield & Lead Sheath Type

2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / Lead Sheath /
PVC (or PE] Outer Sheath

Approx. Approx.
Thickness | Thickness | Thickness
of i

Nominal Conductor | Insulation | Insulation
Area Shape Shield Shield
(mm?) [mm] [mm]
600 cc 15 29 15  @25x82%a 3.1 6.0 122 314
1200 SEG 20 29 1.5 @25¢T7ea 3.5 6.0 135 413
2000 SEG 20 27 15 @25¢74ea 3.7 6.0 145 51.6
2500 SEG 20 27 1.5 @25x71ea 3.9 6.0 153 58.8

% C.C: Circular Compacted, SEG : Segmental Compacted
% Fault Current Capacity (63kA/1sec)

1 8 Taihan Electric Wire
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- Design and Construction of XLPE Cable
Insulated Wires, Copper Wire Shield & Lead Sheath Type
2 Construction Copper Conductor with Insulated Wires / XLPE Insulation / Copper Wire Shield /
Lead Sheath / PVC (or PE) Outer Sheath
of
Nominal Metallic | Jacket
Area Shape Shield sheath [mm]
(mm?) [mm]
2000 SEG 20 27 15  @25x84ea 4.0 6.0 152 55
2500 SEG 2.0 27 1.5 @256x7%a 40 6.0 160 61
% SEG : Segmental Compacted
% Construction of metallic sheath is subject to change under the fault current condition.
EHV XLPE Cable &
Accessories

Design and Construction of XLPE Cable

Copper Wire Shield & Aluminum-laminated Tape Type

2 Construction Copper Conductor / XLPE Insulation / Copper Wire Shield / Aluminum-laminated
Tape / PVC (or PE) Quter Sheath

Al :
Thi[;?(;(’:ss
of

Nominal b Metallic | Jacket
Area Shape Shield i i sheath | [mm]
(mm?) [mm]

2000 SEG 20 30 15 D26x66ea 4.0 6.0 151 35
2500 SEG 20 30 1.5 D26x6bea 40 6.0 156 40

% SEG : Segmental Compacted

EHV XLPE Cable & Accessories 19



Manufacturing Process
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Flow Chart of Manufacturing Process

W'“e— Copper or Aluminum Rod

Segmental

WI“ %— Conductor Binder

Circular or Compact Circular

w— SemiConductive Tape

: Inner Semi-Conductive PE
Cunng Insulation XLPE
ous Process Outer Semi-Conductive PE

— SemiConductive Tape

Aluminum-Foil
PEorPVC

_ Hooding Compound
PEorPVC

_ Flooding Compound
PEorPVC

W Copper Wire

—Lead Alloy W— Aluminum



VCV Line

Vertical Type Continuous Vulcanizing Equipment

In case of extra high voltage cable, the insulation thickness is so thick that centers of the conductor and the
insulation was not coincided each other when catenary type vulcanizing system was adopted. Due to the
considerable eccentricity of the insulated core, the insulation thickness should be thicker than the electrically
required value.

Our facility of vulcanizing process is installed in vertical in the tower of height of approximately 125m. The
insulation is extruded on the highest place of the tower and passed through the vertical tube for vulcanizing and
cooling purposes. Since the pass line of the insulated core is vertical, strengthen core is exposed to uniform
gravity force through its cross-section that no eccentricity can be occurred. By adopting this method, the
insulation thickness can be reduced remarkably and nowadays, and the extruded thermosetting insulated cables
are enough competitive to conventional cables.

Metering Capstan "

Conductor Preheater

Extruder
(3 Layer Triple Common Extrusion)

N:Gas Take-up
’ l Nz Gas Tank
Heating Zone —
o g -] —
Conductor
Accumulator
€
©|€ o
Cooling I Tensioning
Zone N: Gas Heat [ Caterpillar
Exchanger
T
Turn Wheel
@, @ o @
&/ , V)
R ing Wheel Wat
eversing Whee ater 4_
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CDCC System

22 Taihan Electric Wire

Completely Dry Curing and Cooling Vulcanizing Method

We adopt CDCC system for vulcanizing XLPE insulation that is a continuous vulcanizing and dry curing system
using nitrogen gas. This CDCC system has been recently developed to produce extra high voltage XLPE cables
and it shows excellent function to reduce faults and imperfections in the insulation.

In this system, extruded thermosetting compounds are cured in the curing tube by thermal radiation through
inert nitrogen gas, therefore there is no opportunity that the compounds can absorb any moisture during
vulcanizing process. The insulated core may be cooled by water in the lower part of the tube, but to obtain better
quality in the absence of moisture, generally cooled by convection and radiation in a nitrogen gas atmosphere.

This system is being wholly controlled by computer so that manufacturing conditions and temperatures are
controlled perfectly. These mean that the quality of the insulation is uniform throughout the cross-section and the
length. All of the process of this system is perfectly protected from outer atmosphere to prevent the insulation
compounds and the insulated core from any contact with moistures, dust, contaminated air, etc.



Advantage of CDCC

Water Content

Compared with the case of steam curing cable in which a large amount of water due to the saturated steam remains in

the insulation, for CDCC cable, only 100 to 200ppm moisture is detected in insulation. The water content during curing
process is shown inTable 1.

Table 1. Example of Comparison of Water Content in XLPE Cable

Wt(%) 0.018 0.29

Microvoids

The exteremly small amount of residual water in dry cured insulation minimize micorovoids. The example of
comparison of voids in insulation during curing process is shown in Table 2.

Table 2. Example of Voids in XLPE Cable

:
e
Voids Cure 120 3 0 0
Steam Cure >2,000 ~300 77 A
Electrical Strength

Both AC and impulse breakdown strength of insulation by CDCC system have been remarkably improved
compared with that by steam curing process. Fig.2 shows the properties.

Fig. 2 AC and Impulse Voltage Breakdown Characteristic
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Quality Assurance & Test Requirements

Extra high voltage cables are the most important cable because they are generally adopted to massive power
transmission system. Therefore the quality of the cable shall be not only tested for finished cable products but
also controlled during the whole manufacturing processes. All the materials and manufacturing processes are
stringently controlled, tested and reported according to quality standards.

Drum test and type test are performed on completed cables. Drum test is done for every length of cables by
measuring conductor resistance, capacitance, power factor, partial discharge, etc.

Electrical quality assurance for D/M length test program is done for sampled cable, generally one out of ten
lengths by measuring impulse breakdown, long-time AC withstand voltage, power factor, partial discharge, etc.
Testing procedure is one of the important process and every necessary test equipments and devices are installed,
such as 3600kV impulse generator, 600kV AC testing transformer, schering bridge, 1200kV dielectric breakdown
tester and shield room.

Conductor Resistance Not exceed the specified value

AC Voltage Withstand 2.5Uo for 30 min

Insulation Resistance Not less than specified value (0:2.5x 10" -cm at 20°C)
Routine Test Capacitance Not exceed the specified value by more than 8%

Power Factor Not more than 0.1% at U

Step 1:1.75Uo for 10 sec

Partial Disch:
artst Hischarge Step 2:Not more than 10pC at 1.5Uo

The diameter of the test cylinder : 25(d+D)+5%
Bending Test D : measured external diameter of the cable in mm
d : measured diameter of the conductor in mm

The sensitivity being 5pC or less

T Partial Discharge Test i .
ype Test The magnitude of the discharge at 1.5Us shall not exceed 5pC.
(Sequence Test)
Tan & Measurement Not exceed the value 10x 10"
Heating Cycle Voltage Test The cycle of heating and cooling shall be carried out 20 times.
Impulse Withstand Test BIL/+10times
Power Frequency Voltage Test At 2.5Uo for 15 min

U0 is the rated power-frequency voltage between conductor and earth or metallic screen.
Standard : IEC 60840 & IEC 62067

*Partialdischarge Test Equipment  *High Voltage Test Transformer  *Control Room *Test terminal
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System Design and Engineering Work

Cable System Design

Most of the extra high voltage cable projects include not only the manufacturing and supply of cables and
accessories but also cable system design, civil works, cable laying, erection works, site testing and
commissioning. A cable system should be designed to meet the user’s requirements in various respects in
technology, economy, and stability. The design flow of cable system is shown in Chart 1.

Determining Cable Size

The selection of conductor size depends on various system and installation conditions. The system conditions
consist of required current ratings, rated system voltages, system frequency, short-circuit current and its
duration, and so on. For the maximum current ratings, there are continuous current and emergency current. For
the rated system voltages, there are nominal voltage, highest voltage, and basic impulse insulation voltage. The
installation conditions consist of cable laying arrangements, laying methods, laying depth, soil thermal resistivity,
ambient temperatures, other heat sources, and so on. For the cable laying arrangements, there are flat
formation, trefoil formation and distances between phases and circuits. For the laying methods, there are direct-
burial laying, in-duct laying, in-air laying and others.

Determining Sheath Bonding Methed

Cable sheaths are grounded by various methods. A solid bonding method presents the simplest solution. But the
grounded sheaths produce large cable losses and, in turn, it largely reduces the power capacity of cable system.
Special bonding methods are applied to reduce the cable losses. A single-point bonding method is applied in case
of short route and less then two joints (see Figure 1), and a cross bonding method is applied in case of long route
and many joints [see Figure 2). But these methods produce standing sheath-induced voltages, while the cable
system shall be designed not to exceed the required maximum sheath voltage.

Determining Cable Span

Since cable products are produced at a certain length, cable jointing is required at a long cable route. Cable drum
lengths and number of joints are determined generally on the various terms, cable manufacturing, transportation
of drum, cable laying, cable system design and so on. In general, the followings are the most important terms to
determine the maximum cable drum length.

m Maximum manufacturing length of cables

Related regulations on transportation of cable drums to site

Maximum pulling tension and sidewall pressure during cable installation

Cable sheath bonding and maximum sheath-induced voltage
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Chart1

< Review on User's >

Quuissioziy)
)

L 2

( Stady-state Current ) ( Determining Sheath ) ( Manufacturing )
< Emergency Current > < Selecting Cable > < Transportation in one >
Short-Circuit Current < Calculating System > W

V]
Limited Voltage Induced Sheath Voltage

1. Single Point Bonding System

0

This system is adopted for short length of the single core 1 Section Length | _
cable, generally without any joint, or circuit extension @Bﬁ ﬁ ﬁ @ gcablesei:'nlgso”j
portion in addition to cross-bonding system. In this case, Bonding Leads < T T with SVL's
induced voltage on the metal layer cannot be diminished, | ‘ ‘
therefore the system can be used, prov@ed the induced _HQJ L %&T
voltage is less than dangerous level approximately 65V. Solid Bond Link Box
\Cable Conductor \Cable Metallc Sheath Sheath
Voltage
Limiters(SVL's)
2. Cross-Bonding System
This system is generally adopted for single core cable M - - Limited Voltage
. . . L. . Induced Sheath Votage
circuit having two or more joints. In the system, metallic
layer of a cable is electrically separated(insulated) and , M
connected to other cable's metallic layer at ends of every ™ Minor Section minorgecg_ion_’F_MinorSectioT
three section of the circuit, and then it will be connected to Bonding & Graounding Cable Cableeondujdor Cabl Metallc Sheath Normal Joint
. . . . nsutated Join
the another cable’s layer. In the first section of the circuit, R C ) ( R

induced voltage is increased in proportion to cable length,
but in the next section, it is decreased first time and

Y

—C[D—— AD=——C ="

0!

. . . B { ). { ) { ). { EE
increased again because induced voltages from two — % g ‘ —
otherphase is mixed together in this section. In same o es o o s Link Plate
|~ Solid Bond
reason, -|' 1 Link Box
induced voltage at the end of this three section circuit R v B t—11 =\ ===
becomes almost zero level remaining small amount of ~ Concentric Bonding Lead * " ° F Y " sheath Votiage Limiter

. .. . C Bond Link B
residual voltage due to unbalance of the joint section, etc. A
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Installation

TAIHAN has many achievements and excellent techniques related to turnkey-base projects. The turnkey-base
projects include the installation and engineering services as well as the supply of cable system. The quality of the
cable system at the site depends mainly on cable laying work, and jointing and terminating works. TAIHAN has
most qualified engineers and workers who are skillful and experienced in carrying out the installation works. Also
TAIHAN has much experience on various cable laying methods. The followings are generally applied as a cable
laying method.

Direct in the Ground

This method is shown in Fig.3, and is employed in following cases;

1) Where road is narrow so the construction of conduit under the road not permitted.
2) Where the number of cables is few and nofuture increase is expected.

3) Where the road digging is easy.

Underground Duct or Tunnel

This method is shown in Fig. 4, 5, and is employed in following cases;

1) The case of main underground transmission line where the number of cables are many or expected to be in-
creased in near future.

2) The case of hard pavement or where hard pavement will be constructed in future.

3) Where digging is difficult due to heavy traffic.

Special Laying

In case cables are installed in special places where there are bridges or railways, special laying methods are

employed as follows;

1) When a cable crosses a river or canal, cables are attached to the bridge. If there is no suitable bridge in the
neighborhood, an exclusive bridge should be built or a method of submarine laying should be adopted. As long
as the strength and space of the bridge permits, it is best to attach the cables to the bridge. Whether it is
better to build an exclusive bridge or to lay submarine cable depends on the cost and difficulty of construction.

2) In case of crossing a railway, there are two methods; one is digging through the railway bed, and the other is
piercing from the side of the railway by using an excavator, when the cable crosses many tracks like a surface
from railroad or suburban railway, digging the railway bed is usually adopted. Except for the above case,
piercing by using an excavator is adopted.
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Installation

Fig. 3 Direct Burial
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Accessories for XLPE Cable

TAIHAN has developed and manufactured a wide range of terminations and joints for XLPE cable. Our products
are manufactured to meet the requirements of international standards, such as KEMA, KERI and the purchaser’s
specification etc. Our products include terminations, joints, and insulation parts.

Outdoor/Anti-fog Sealing End

¢
D Outdoor
Connector B Conductor Approx. Dimension (mm)
A Nominal
Area(mm?)
B Under 400 80 297 38 28 1370 1820

725 600 ~ 1000 85 297 385 45 1370 1830
1200~2000 110 297 385 60 1370 1860
Under 1000 197 336 455 45 2000 2545

123~170
1200~2000 225 336 455 60 2000 2575
245300 Under 1000 197 332 556 45 2500 3100
E’S;ﬁn i 1200~2000 225 332 556 60 2500 3100
/ Under1000 85 505 510 45 3550 4775
362~400
Epoxy 1200~2000 110 505 510 60 3550 4775
insulator
Stress relief E Anti'fc’g
cone
Conductor Approx. Dimension (mm)
Compression Nominal

ring

i) [T e Jo]e] 7]
Under 400 80 297 385 28 1370 1820
72.5 600 ~ 1000 85 297 385 45 1370 1830
1200 ~ 2000 110 297 385 60 1370 1860

Under 1000 197 336 455 45 2000 2545

~ 123-170
Supporting 1200~2000 225 336 455 60 2000 2575
insulator . Under1000 197 362 565 45 2770 3280
45~
1200~2000 225 362 565 60 2770 3280
/ Under1000 85 550 530 45 4250 5790
362~400
e ube "\ Water proof tape 1200~2000 110 550 530 60 4250 5790
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30 Taihan Electric Wire

Oil Immersed Sealing End

Lower copper tube
E [,
Compression pipe
A | Shieldring Stress relief cone Epoxy insulator
Epoxy bushing / Compression ring Water proof tape
‘B py
Connector ¢ (l:
Rated Conductor Approx. Dimension (mm)
Voltage Nominal

Under 400 80 28 255 520 1135

72.5 600~ 1000 85 45 255 525 1135
1200 ~ 2000 110 60 255 550 1135

Under 1000 85 45 350 735 1755

123~170
1200 ~ 2000 110 60 350 760 1755
SF6 Gas Immersed Sealing End
Compression pipe
B' - C i Compression ring
Lower copper tube
Streess relief cone
o Water proof tape
Epoxy bushing \ /
.
A
v +D E
Connector —l
_

Conductor Approx. Dimension (mm)
Nominal
72.5 200 ~ 2000 110 15 583 205 270
123~170 200 ~ 2000 110 15 757 230 320
245 ~300 200 ~ 2000 200 49 960 490 582
362 ~ 400 200 ~ 2000 250 49 1400 550 640



Accessories for XLPE Cable

Tape Molded Joint (TMJ)
Nomal Joint (TMNJ)
Water proof tape ~ Outer case Insulation Connector

Voo

Insulation Joint (TMIJ)

Epoxy insulator
Water proof tape

Outercase  Insulation Connector

¢B ¢A|

Approx. Dimension (mm)

Conductor

Nominal Ll
Arealmm?) 123~170kV

200 ~ 800 140 1400 160 240 1400
1000 ~ 1400 160 1500 180 260 1500
1600 ~ 2000 180 1500 180 260 1500
1200 ~ 2000 225 336 455 60 2000
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Accessories for XLPE Cable

Prefabricated Joint (PJ)

Normal Joint (PNJ)

Stress rellef cone

Compressmn rlng

Epoxy unit Connector \ Yuter case Water proof tape

sA

Insulation Joint (P1J)

Stress relief cone
\ Compressmn ring

Epoxylnsulitor Epoxyunlt Connector \ \Jutercase Water proof tape

725 180 1660 180 204 1660
123 ~170 320 1700 320 340 1700
245 ~ 300 320 1800 320 340 1800
362 ~ 400 370 2000 370 370 2000

32 Taihan Electric Wire



Accessories for XLPE Cable

Pre-Molded Joint (XLPE)

Epoxy Insulator

Copper Case [C] Rubber Unit

Copper Case [A]

NJ

Water Proof Compound

Copper Case [B]

Rated Voltage
(kV)

60~88
110~ 161
220~ 287
330~ 400

}A B

Dimension(mm) - PMIJ/PMNJ

A | B | C |
65 180 900
69 181 950
80 200 1000
90 350 1100
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Accessories for XLPE Cable

GIS Epoxy Insulation Parts

The SFé gas insulated switchgear, so called GIS, contains the major equipments of the substation, that is the gas
circuit breaker, disconnecting switchlisolator], earthing switch, voltage transformer, current transformer, lightning
arrester, GIS spacer, condenser cylinder, main bus, feeder bus, etc., in the grounded metallic enclosure, and is filled
with SF6 gas which has the most excellent insulation and arc-quenching ability. TAIHAN produces the main epoxy

insulation parts of GIS, which are GIS spacer, condenser cylinder, etc.

Cable Connecting Parts
SPACER

7 '
G.C.B —\‘—-.-ﬂa‘—-gv‘a

v -—5.—-.-&'&.-“;'

Cable Head

Control Panel

362kV x 1P Spacer 170kV x 4P Spacer

Earthing Terminal 362kV.  CT Terminal 170kV

Earthing Terminal 362kV  Insulating Support 362kV

Support Spacer 362kV  Tri-Post Insulator 362kV

GIS Spacer 72.5kV ~ 362kV

Please tell us your requirements
and specifications. We shall be
pleased to propose a custom
solution or to jointly develop one
with you.
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Accessories for XLPE Cable

Composite Insulator Parts

These Insulators, superior to conventional ceramic insulators, are made by new design and
manufacturing process for reduced weight and improved electrical, mechanical characteristics.
Weathersheds are made of high temperature vulcanizing(HTV) silicone rubber and the FRP rod as the
highest quality material. Polymer Insulator for railway is suitable for the polluted area with vibration and
has a longer creepage distance than Polymer Suspension Insulator for distribution line.

Dead-end / Suspension Composite Insulator

Railway Composite Insulator

Ratings

|
RENNEY
AType B Type
145 130

Low-frequency Dry Frashover Test(kV) 300
Low-frequency Wet Frashover Test(kV) 130 110 230
Critical Impulse Flashover Test(kV) Positive 250 190 480
(1.2x50us) Negative 275 230 480
Radio Influence Voltage Test ms kY 2 0 =
us at 1000 kHz 10 10 10
Min. Specified Mechanical Load(SML) (kg) 7000 7000 7000
Leakage Distance(mm) 760 580 1480
Arcing Distance(mm) 320 280 750
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Cable Diagnosis System

1. Total Monitoring System (TMS)

As a cable Total Monitoring System, TMS consists of three parts functionally, DTS system which can monitor
distributed temperature of the cable, cable model data which includes thermal resistance and capacitance, and
cable current value acquisition module. Menus of TMS are DCR, DTS, Alarm, Section, Setup, and History.

DCR menu

Increase efficiency of cable operation as calculating dynamic rating.

How long current can be sustained from now on?

Input arbitrary current value, then
affordable time is calculated.

Input arbitrary time, then affordable
current value is calculated.

8Hr
This cable can afford 2302[A] up to 8Hr.

Cable rating can be calculated Just
T —

- ~ ~ with temperature data.

Y

Cable system configuration

DTS menu

Detect cable fault symptom, and find out fault location as analyzing distributed temperature.

Bottle neck is the spot which has the highest cable

surface temperature decides the cable rating, and
itis updated every 1 hour for last 24 hours

1

Alarm works for exceeding limitation of O Location of Botile Necks
@ Cable Surface Temperature
cable surface temperature, conductor @® Cable Conductor Temperature

temperature, conductor temperature
deviation, temperature differences
between joints, peaks, and cable
permitted load. Malfunction of DTS are @ © 00 @® O
also sensed based on DTS temperature
data.

Data Summary Table

Section can be set by operator to
monitor whole cables separating them
into several sections. These sections are
usually divided depending on joints, but it's flexible. Information for recent alarm is shown on the section table.

History menu supports operators to inquire temperature and alarm history data. Operator can choose cable
surface temperature, conductor temperature, peaks as inquiry objects, and they are displayed on the chart.
Alarm data are listed up at a table. The chart and table can be printed as an image and a table respectively, and
they can be exported as an excel file.
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Cable Diagnosis System

2. PD (Partial Discharge) Measurement

Partial discharge is an incomplete breakdown of insulation and a kind of discharging phenomenon, which is
generated by or at air-gap of solid insulator, gas foam of liquid insulator, contacting surfaces of different
insulating materials and peaks on metallic surface. It is generated by the reason that as the permittivity of gas
area is lower than that of solid or liquid, electric field is concentrated, and thus electric discharges occur in the
gas due to the low dielectric strength of the gas.

1) Measurement Method
Impress an AC voltage of commercial cycle to a conductor to detect partial discharge of the insulator between
the conductor and a shielding layer. And measure the starting electric charge and frequency of the partial
discharge.

2) Analyzing Measurements

ICM System

(1) Main Components of PD Devices

Amplifier Unit Pulse Generator  Spectrum Analyzer HFCT Sensor Foil Sensor
c O O O O

Acquisition Unit / System Controller

(2) On-site PD Detection on EHV Cable (Insulation Joint)

(3) Patterns of PD Result

Void Discharge of Insulator Internal Discharge from a Joint Electric Tree of XLPE Cable
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Cable Diagnosis System

PD Base System
(1) Main Components of PD Devices (2) On-site PD Detection on EHV Cable (Termination)
PD Base Impedance Matching Box

System Controller Media Converter Direct Coupler

Calibrator ~ Amplifier Unit  Synchronization Sensor

(3) Patterns of PD Result

A. Resonant Test Set Induced Disturbance C. Correlation Disturbance due to the Switching Devices of the
AC Resonant Test Set

D. HF Noise due to External Sources
E. PD from a Joint

B. Corona in HV Connections

3) Available Equipment
Equipment Manufacturer Purchasing Date Diagnosis Performances
, , - KEPCO (345kV Yeongseo -Yeongdeungpo T/L, 154kV Seongdong -
o P"V{grerf’rfag:ﬁs“x 2003/08 Heungin T/L, 154Ky Dagjeon - Shinheung T/L, etc
4 Y - Commercial Clients (Many sites including Korea LNG Gas)
- KEPCO (Many works including 154kV underground T/L in Central
P/0 of Seoul Electric Power)
PS?S???T? TE[ﬁaHllyhl/lP 2005/07 - Commercial Clients (Many sites including 230kV Singapore, 154kV
Changwon Specialty Steel, 154kV Honam Thermal Power Plant and
\_ 345KV Yangyang Pumping-up Power Plant) )
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3. Thermal infrared imaging measurement

1) Objects of Measurement
» All kinds of cable joint box (Insulating Joint, Normal straight Joint
and Termination)
» End box in Air & cable connecting part of outdoor substation
» Earth wire, Cross-Bonding wire, anti-corrosion layer (insulator)
protecting device etc.

Circuit Measurement

2) Measurement Cycle
P Regular Measurement : Every 6 month
P Occasional Measurement : In case a partial temperature
difference occurs.
3] Analyzing Measurement
P Investing data of temperate difference which occurs partially or
over 5°C at the same section.

Thermal Infrared Imaging Measurement

4) Available Equipment

Equipment Manufacturer Purchasing Date Diagnosis Performances

- KEPCO (345kV Yeongseo -Yeongdeungpo T/L, 154kV Seongdong -
Heungin T/L, 154Kv Daejeon -Shinheung T/L, etc.]
- Consigned patrol(Yeongseo, Seongdong and Daejeon Electric

Therma CAM™ FLIR System 2004/01 Power]

QuickView (Sweden] - Commercial Clients (Many sites including Korea LNG Gas,
Changwon Specialty Steel, Yangyang Pumping-up Power Plant)
<2 times of measurements a year>

\_ J

4, Other Inspection & Measurements of XLPE Cable

Inspection & Measurement ltems Method of Evaluation

Locking Device of Exits, Installation state of ladder & guard rail, leakage & crack in electric

Inspecting manhole/electric power power culvert, cleaning state of electric power culvert, prevention of disaster in electric

culvert [tray) and cable [on-line) power culvert, snake deformation of cable, prevention of disaster for cable, state of
curvature, disorder of fire shielding plate

‘ Deformation of metallic support, measuring current of metallic sheath, measuring

temperature of joint box, measuring insulation resistance of anti-corrosion layer of cable,
disorder of Cross-Bonding wire, water-tightness of anti-corrosion layer protecting device

Inspecting metallic support & joint box
(on-line)

Measuring temperature of overheated place for conductor joining part / PG clamp /

Inspecting cable head [on-line) lightening arrester joining part, measuring insulation resistance, Dobble Test
Sheath Megger Test / withstand -
voltage test ?10kV] (off-line) Joint places / cable

Inspecting fire detecting facility (on- Fixed temperature detector, firefighting device,
line) etc.

Partial discharge measurement :
fon-line / off-line) Joint places
. S I
Thermal infrared imaging measurement Measuring image temperature with Thermal-vision/follow-up

\_ (on-line) J

* Inspection of power transmission facilities can be performed in on-line or off-line state according to the properties of a facility.
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Certificates

The outstanding quality of TAIHAN EHV XLPE cables are verified by internationally accredited certification

institutes.
Type Test Certificates
m
132KV XLPE Cable 1C x 630sqmm (CU) KEMA 1986.05 IEC 502 Good
- Premolde Straight Joint
- Outdoor Sealing Ends
2 33KV XLPE Cable 1C x 400sqmm ( CU) Crown Agents 1986.12 IEC 502 Good 170
3 154KV XLPE Cable 1C x 600sgmm(CU) KERI 1986.05 KEPCO Good 750
4 154kV XLPE Cable 1C x 1200sqgmm(CU) KERI 1986.08 KEPCO Good 750
g 154KV XLPE Cable 1C x 2000sqgmm(CU) KERI 1988.08 KEPCO Good 750
6 33KV XLPE Cable 1Cx 630sqmm (AL) KERI 1995.05 IEC 502 Good 170
7 132KV XLPE Cable 1C x 1000sqmm (CU) Crown Agents 1995.05 IEC 840 Good 650
8 132kV XLPE Cable 1C x 630sqmm (AL) Crown Agents 1996.05 IEC 840 Good 650
-Outdoor Sealing End
9 154KV XLPE Cable 1C x 600sqmm (CU) KERI 1997.05 KEPCO Good 750
- Outdoor Sealing End

- Normal Joint (NJ)
- Insulated Joint (1))
10 154kV XLPE Cable 1C x 2000sgmm (CU) KERI 1997.09 KEPCO Good 750
- Outdoor Sealing End
- Normal Joint (NJ)
- Insulated Joint (1))

11 230kVXLPE Cable 1C x 2000sgmm (CU) KEMA 1998.06 IEC 840 Good 1050
- Prefabricated Insulated Joint (P1J)
- SF6 Gas Sealing End
- Outdoor Sealing End

12 66kVXLPE Cable 1Cx 1000sqmm(CU) KEMA 1999.04 IEC 840 Good 350

- Prefabricated Insulated Joint (P1J)
- Prefabricated Normal Joint (PNJ)

13 66KV XLPE Cable 1C x 1000sgmm(CU) KEMA 1999.04 IEC 840 Good 350
- Prefabricated Insulated Joint (P1J)
- Prefabricated Normal Joint (PNJ)

14 154kV XLPE Cable 1C x 2000sgmm (CU) KERI 1999.09 KEPCO Good 750
- Outdoor Sealing End
- Normal Joint (NJ)
- Insulated Joint (1)

15 132kV XLPE Cable 1C x 630sgmm(CU) TAIHAN 2000.08 IEC 62067 Good 650
- SF6 Gas Sealing End
- Insulated Joint (1J)
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m Description of Cable & Accessories m m Results of Test | BIL [kV

20

21

22

23

24

25

26

27

28

29

30

31

32
*KERI

132kV XLPE Cable 1C x 1200sgmm (CU)
- Prefabricated Normal Joint (PNJ)

- Prefabricated Insulated Joint (PIJ)

- SF6 Gas Sealing End

- Outdoor Sealing End

132kV XLPE Cable 1Cx800sgmm(AL)

- Normal Joint (NJ)

- Outdoor Sealing End

- SF6 Gas Sealing End

275kV XLPE Cable 1C x 500sgmm(CU)
- Outdoor Sealing End

- OilImmersed Sealing End

345KV XLPE Cable 1C x 2000sgmm (CU)
- Outdoor Sealing End

- Normal Joint (NJ)

- Insulated Joint (1J)

400KV XLPE Cable 1C x 2000sgmm (CU)
- Outdoor Sealing End

- GIS Sealing End

- Normal Joint (NJ)

- Insulated Joint (1J)

138KV XLPE Cable 1C x 1,000kcmil (CU)

230KV XLPE Cable 1C x 2000sgmm (CU)
- Outdoor Sealing End

- GIS Sealing End

- Insulated Joint (1J)

154KV XLPE Cable 1C x 2500sgmm (CU)
- Outdoor Sealing End

- GIS Sealing End

- Insulated Joint (Pre-Molded Joint)
154KV XLPE Cable 1C x 2500sgmm (CU)
P/QTEST

- Outdoor Sealing End

- GIS Sealing End

- Insulated Joint (Pre-Molded Joint)
220kV XLPE Cable 1C x 2500sqmm (CU)
- Outdoor Sealing End

- GIS Sealing End

- Insulated Joint (Pre-Molded Joint)
69KV CU/XLPE 1C x 2500mcm (CU)

132kV XLPE 630sqgmm (CU)

- Outdoor Sealing End

- Insulated Joint (Pre-Molded Joint)
380KV XLPE 2500sgmm (CU)

- Outdoor Sealing End

- GIS Sealing End

- Insulated Joint (Pre-Molded Joint)
400kv XLPE Cable 2500sgmm (CU)
- Outdoor Sealing End

154KV XLPE Cable 2500sgmm (CU)
- GIS Sealing End

- Outdoor Sealing End

66KV XLPE Cable 630sqmm (CU)

132kV XLPE Cable 630sgmm (CU)

: Korea Electrotechnology Research Institute

KEMA

TAIHAN

TAIHAN

KERI

KEMA

Cable
Technology
Lab
SGS/SPPG

KERI

KERI

KEMA

KERI

KEMA

KEMA

KEMA

KERI

SGS
KAHRAMAA
DEWA

* KEPCO : Korea Electricity Power Company( The National Power Utility in Korea)
*POSCO : Pohang Steel Corporation
*SPPG : Singapore Powergrid

System Certificates

2001.02 IS0 14001

2

Design and manufacture of high voltage

insulators and cable joint accessories

Design and manufacture of electric cable

*SGS-ICS : Systems & Services Certification
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IEC 60840
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IEC 62067

KEPCO

IEC 62067

AEIC CS7-93

IEC 60141-1

KEPCO

KEPCO

IEC 62067

IEC 61901
Electra No. 141
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IEC 62067
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IEC 60840

IEC 60840

Good
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Good 750

Good 325

Good 650
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EHV XLPE Cable &
Accessories

Overseas Branch Office

Dubai Representative Office

Flat No.705, Al Safa Tower, Sheikh Zayed Road, P.0.Box 117561, Dubai, UAE

TEL : +971-4-331-7233

Global Networks

FAX: +971-4-331-7322

E-mail : hkjoo(@taihan.com, taitian[@emirates.net.ae

Riyadh Branch Office

Office No.613, Al Rossais Commercial Center

Olaya Road, P.0.Box 300201, Riyadh 11372, Kingdom of Saudi Arabia

TEL : +966-1-419-0227
E-mail : jhshim(@taihan.com

Kuwait Branch Office

Sabah al Salem, block No.4, Street No.31 House No.7, State of Kuwait

TEL : +965-544-2456
E-mail : okok55555@taihan.com

Qatar Branch Office

HBK Bldg. Room3-A, Fareeq Adul Aziz Street Doha, State of Qatar

TEL : +974-431-5014
E-mail : frkwak(@taihan.com

Australia Branch Office

Suite 704, Level 7, 90 Mount Street, North Sydeny, NSW 2060, Australia

TEL : +61-2-9460-3600
E-mail : cwlee(@taihan.com

Kuala Lumpur Branch Office

Suite 15.03 15th Floor, Kenanga International, JL. Sultan Ismail, 50250,

Kuala Lumpur, Malaysia
TEL : +60-3-2161-8017/8027
E-mail : gahng74(@taihan.com

Singapore Branch Office

FAX: +966-1-419-0262

FAX: +965-541-5344

FAX: +974-421-0285

FAX: +61-4-9954-4354

FAX: +60-3-2161-3628

150 Kampong Ampat #07-04 KA Centre Singapore 368324,

Republic of Singapore
TEL : +65-6842-5069
E-mail : taitian@singnet.com.sg

42 Taihan Electric Wire

FAX: +65-6842-5076

Overseas Subsidiaries

South Africa + Malesela Taihan Electric Cable (Pty) Ltd. (M-TEC)
Steel Road Peacehaven Vereeniging 1930 Gauteng, South Africa

TEL : +27-16-450-8200 FAX: +27-16-450-8202

E-mail : junehah@m-tec.co.za Website : www.m-tec.co.za

D.R.Congo - STANDARD TELECOM

158, Avenue de la Democratie(Ex- Huilerie) Commune de la Gombe, Kinshasa, D.R.Congo
TEL : +01-511-0002 FAX:+01-511-1100

E-mail : ohsejoon(@taihan.com

Vietnam « Taihan Sacom Cable Company., Ltd (TSC)
Long Thanh Industrial Zone, Dong Nai Province, Vietnam

TEL : +84-8-3518-0786 FAX: +84-8-3518-0785
E-mail : kimjh(@tscable.com.vn Website : www.tsc.vn

Hong Kong « TGH (Taihan Global Holdings Ltd)
No.1808, 18F, Tower 2, Admiralty Center,18 Harcourt Road, Admiralty, Hong Kong
E-mail : yjinnie(@taihan.com

Mongolia - SKYTEL
3rd FL, Skytel Plaza Bldg, Chinggis khaan Avenue-9, Ulaanbaatar-13, Mongolia

TEL : +976-11-318488 FAX: +976-11-318487

E-mail : skytel@mtcone.net Website : www.skytel.mn

Mongolia - SKYNETWORKS

4th FL, Skytel Plaza Bldg, Chinggiskhan Avenue-9, P.0.B 2033 Ulaanbaatar-211213, Mongolia
TEL : +976-91-117463 FAX: +976-11-318841

E-mail : kynet@skynetworks.mn Website : www.skynetworks.mn

USA - Taihan USA (Taihan Electric USA., Ltd.)

LandMark Building, 99 Tulip Avenue, Suite#106, Floral Park, NY 11001, USA
TEL : +1-516-355-5600 FAX: +1-516-355-5601

E-mail : jhpak33(@taihan.com

Canada - Taihan Global Canada Investment., Ltd.

Unit 610-4538 Kingsway, Burnaby, BC,Canada VoH 4T9

TEL : +604-438-7070 FAX : +604-438-7072

E-mail : taihanglobal@gmail.com Website : www.hiltonvancouver.com

Cambodia - KTC Cable co., Ltd.

Phlove Tomnupkopsrove, Phum Tropaingo Sangkat Korkrokar, Khan Dankor, Phnom Pen,
Cambodia

TEL : +855-12-211-068 FAX: +855-23-357-116

E-mail : ktc@ktc.com.kh Website : www.ktccable.com



OFFICES & PLANTS

HEAD OFFICE

Insong Building, 194-15, Hoehyeon-dong 1-ga, Jung-gu, Seoul, Korea
Overseas Sales Team

TEL: +82-2-316-9424 TEL: +82-2-316-9433~4 FAX: +82-2-757-2942

ANYANG PLANT

785, Gwanyang-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
EHV. Power Cable Engineering Team

TEL: +82-31-420-9430~2 FAX: +82-31-422-9705

R&D CENTER
785, Gwanyang-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
TEL: +82-31-420-9530 FAX: +82-31-420-9350

DANGJIN PLANT

2-1 Seulhang-ri, Godae-myeon, Dangjin-gun, Chungcheongnam-do, Korea
EHV. Accessory Engineering Team

TEL: +82-41-359-9250~5 FAX: +82-41-420-9225

% Specifications are subject to improvement or change without notice.

Please contact your local agent or TAIHAN to confirm the latest product information.






