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G2 SAMWHA CAPACITOR CO.,LTD.

At a Glance

| company NAME

SAMWHA CAPACITOR CO., LTD.
l ESTABLISHMENT 4 AUGUST 1956
l HEADQUARTER 124, BUK- Rl, NAMSA- MYUN, YONGIN- SI, KYUNGGI- DO, KOREA

5

CAPITAL UsD10,000,000

USD150,000,000 (2009)

MANUFACTURING - KOREA, THAILAND, INDONESIA
SALES - USA, GERMANY, POLAND, HONGKONG, CHINA, INDIA

400 (EXCLUDING OVERSEAS)



Global Network

MANUFACTURING

SAMWHA CAPACITOR(HQ)
(Yongin, Korea)

POWER CAPACITOR(HIGH/LOW) / MLCC / CHIP

T
\\

SAMWHA THAILAND
(Chachoengsao, Thailand)

PT. SAMCON
(Jawa-barat, Indonesia)

Gy SAMWHA CAPACITOR CO.,LTD.

SALES OFFICE

SAMWHA USA
(Seattle, San Diego, Chicago)

SAMWHA POLAND
(Strzelinska, Poland )

SAMWHA EUROPE
(Frankfurt, Germany)

SAMWHA Tianjin Trading Co.
(Tianjin, China)

SAMWHA HONGKONG
(HK(HQ), Dongguan, Shanghai)



Gy SAMWHA CAPACITOR CO.,LTD.

strengths

* Competitive Power for Q.C.D.S

v Longtail Altitude

% Samwha capacitor think only customer
- our customer’s needs are our ultimate mission

% Samwha capacitor design, manufacturer & deliver every capacitors requested as well as
standard rating units to every customer

s Samwha manufacture our best even for one capacitor order

Reliable Quality 3 years guarantee

Low Cost Competitive price

Fast Delivery Avg. within 4 weeks (power capacitor)
Excellent Service Prompt response to customer



Strengths D> SAMWHA CAPACITOR €0.,LTD.

* Reliable high Quality in the field of Transmlssmn &
Distribution

v We dedicate Capacitors business since 1956 e

% We optimize our processes to only capacitors in order to enhance pr

uct
quality and increase customer satisfaction (smce 1956)

v Environmental friendl

D




Gy SAMWHA CAPACITOR CO.,LTD.

strengths

* Reliable high Quality in the field of Transmission &
Distribution

v Keep the highest level of cleanliness in production line

+ Motoring everyday, every subpart
% Variable & Sustained process management program
AHP, Analytic Hierarchy Process
6sigma
Everywhere QC Tools application
Quality control circles
Clearing activities
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Evaluation of Reliability

SHUNT CAPACITORS FOR AC

HAVING A RATED

IEC BUB?I 2 Endurance testing (Special test)

Ageing test

To ascertain that the progression of deterioration
resulting from increased voltage stress at elevated
temperature does not cause untimedy failure of the
dielectric.

Test condition
1. Temperature
a) 60T

b) The sum of the highest mean temperature in 24 h
and the dielectric temperature rise attained at
the end of the thermal stability test for the unit
to be manufactured

2. Voltage
Test voltage Duration

1.25Un F000h
1.40Un 1000h

Samwha CapacitorCo.,
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Gy SAMWHA CAPACITOR CO.,LTD.
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SHUNT CAPACITORS FOR AC
5 HAVING A RATED

\GE ABOVE 1000V

. &

2 3 i
IEC 60871-2 - Endurance testing (special test) IR !
Overvoliage cycling test e o |
To ascertain that repeated overvoltage cycles,
at temperatures ranging from the lowest rated T T 5 Tl et Sy
temperature to  room temperature, do not cause TR O =g W s

a dielectric breakdown

Test condition

Samwha CapacitorCo., Ltd.




Gy SAMWHA CAPACITOR CO.,LTD.

strengths

» Successful Type Test Passed from internationally
reputed testing laboratories periodically

CERTIFICATE
CERTIFICATE .

N — Y T QUALITY MANAGEMENT SYSTEM TEST REPORT LLI ]

o :*G,ESI (ltaly) R - xer! I Samwha Capacitor Co.,Ltd.
Ty fomiser  SAMWHA CAPACITOR CO,, LTD. ;g A

< PGH(Germany)— " =it & & b

THE INTERNATIONAL CERTIFICHTION METWOAK 2000 08 10

N/ = i) #124 Buk-ri Namsa-myeon Cheoin-gu, Yongin-si Gyeonggi-do,
s rea e o o
Korean Foundation for Quality certifies that the above 1

organization, havine been audited in sccordance with the

S = Rules for 1 CESI T | FGH Engineering & Test GmbH F G H
oo ‘ENja_N(_Russ|a o resmemon B . N :

SAMWHA CAPACYTOR CO., LTD. ~

Test Certificate

124, Bunri, Namsa. mysan, Yorgin-si. Gpeongghde, Korea rami
) Standard B SAMWHA CAPACITOR CO. LTD. - Yangin City: Republic of Korsa amic
for the following field of actviis Ip bead and
T — LAYER CERANI: CAPAGITCR, s Iso/Ts e No H 07010 =3
o e TR amlpmant under ves acnum vonsge capas 3268088 y sl
S —
rs:
I 5 and
2 evar, piericy 50 Hz version 03/02

Gapscitor B asnsists of 18 Indwvidusl slenents cannecied in parsilel
Capicitor A canlains § capaciiors of the type B comnected in saries

Manufacturer: ‘Samwiia Capaciior, L
124, Buk- R, Namsi-hyun Yongin-Si,
Hyvmggi-Do, Koras

TIFICATION NETWORK

4 i
Rear] D0 S i
X . - . ) “ber 28, 2009

-~ ICA] E N I'E OF REGIS I e | = FACA il -a— 1341 /608088
' NV INIVIET SYS ey Hyunggi-Do, Kares ber 29, 2006

AL MANAG!

ot and F
1ONet ar Place and Date of  FGH-HPF Masahsim, 30, Octaber o 13. Novembar, 2078
asts:

KFQ
heraby certify that the c

= No. KRE — 0

Test speaification:  |EG G471-1 (2005-07) Ed. 3.0 ONAL CER
IEC BITI-4 (1986-08) Ed. 1.0 L

Capacitor & Routin testa
Tye tasts wath axasption the disconnacng test an fuses
Capacitars B: Disconnacting test an fuses

~QMC-01010

e it

ALUMINUM
CAPACITORS,
CAPACITORS Company Name : SAMWHA ELECTRIC CO, LTD

No KRG — 0001 | Tast Rasuits: All tosts passed successfully,
For delais see shast o,

Certificare

has implemented and maintain & J
KS

, Esnironmental System Standand
Quality Management System o e
‘which fulfills the requirements of the foliowing standard This is to certify 11(,!1 the Enwoi

ISO 9001:2008

Storviard Ty Korea Testing Luboratos of Aluminium Electrolytic Capa
sued on - 2010 05. 10 Reissue : 08 Dec

and Film Capacitors
Validity dale : 2013 05, 09 te Expiry : 08 Dec

(Registration on 09 December, s 1 Cueality Sy stem S
Registration Number : KR - 04429

y)

b prochction aned

s U 2ol

trd - KS A 9001

98 / 1S0 90

|
) to cortify that the it i s
8 | ~ ] e fenuredd tor conforn PG Engincering & Taxt GmbH  Test Enginger
4 i e of Incustrial Technology ool  hamtbag(ITE
{ pleray ;
] ate Reissue 0Sth May, 2000 Mannhaim, 5 Februsey, 2007 Number of sheets: 21

Korea 1 Certil
L Certific,

g Kim
nt & CEO ol KFQ

‘This document may oy ba used complste and unabridged

25th April, 2003
FGH Enginosrng & Test GmbH Iz  laborstory of the CES| cros

René Wasmer
President of KONer i

y Diestsche A reditrumgssis
5, pourer casles and e aesessarnes o

Korea Institute of Industrial Techni
Evaluation & Planning(ITEP)

LR

i 40 - G213 Miamnhei
B (01621 E0ET.25 s




trengths

* Constant Research & Analysis

v’ Satisfy both international practice & local practice
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Study local regulations

Gy SAMWHA CAPACITOR CO.,LTD.

Internal fused type Capacitor Bank _ IEEE C 37.99, 2000

Capacitor unit construction Capacitor bank construction
n B Parsll smerks n 2 g s PR R—
- - - s 7 Mumbar of s roups in capasior it a & Paralel it perphase
Find key factors in the regu lations e e
3 4 Parlel ik i stctad sting
Sampl capaitrbark oaiguston
= EEE RN
Suggest the best way of bank deS|gn T
. . .. ¥ I
Simplify designing tools W e
Table 1.0 ouble wye connection  "¢T
intenal Parale Parunit | Meraita Cunent a1
o || e [l § S| oo [| EEE apmrmm] g (| SR v [ M || x| S || G || e o [ Bmm || A
o | e | ey | i | coraom | T | volage | e | s | | m | G | e O T
v G o o co B ® ) i Ve - u = e o " 0 ¢
o Tom | o amo | iom | tom | oo | omom | dowe | o ] b | o | o | o D00 T
St [Shotowut oo | Lw7 | D& | A0w | 105 | omiz | s | 0ss | 00w | i@ | iwe | 100z s o
¥ s e | oam | osw | iom | 4mo | owws | Amms | ame | Aps | ows | imo | s 00 oo
2 e | e | oz | osw | oem 4o | owoe | Amniz | iow | ties | 0se | ome | oss oo0re 00
E) osm | twr | o | oow | oem | omo | omod | ame | Ame | iiu | owa | owme | Gwe o0 oo
e i o
f C 60871-1 Ed. 3. 05 | 8 t yste Vi Vi /-
= Standard table for Shunt power capacitar : o e IEC 60871-1 Ed. 3.0 b 200! hunt capacitors for a.c. power systems having a rated voltage above 1000 V
i Fo o Py Part 1: General
ITEM IEZE0ET 1-1 (2005} IEEE % . o M et IEC/TS 60871-2 Ed. 2.0 b | 1999 | Shunt capacitors for a.c. power systems having a rated voltage above 1 000 V
e : - Part 2: Endurance testing
IEC/TS 60871-3 Ed. 1.0 b | 1996 | Shunt capacitors for a.c. power systems having a rated voltage above 1000V -
e . Part 3: Protection of shunt capacitors and shunt capacitor banks
- IEC 60871-4Ed. 1.0 b 1996 | Shunt capacitors for AC power systems having a rated voltage above 1000 V -
[P —
e — Part 4 Internal fuses
‘ i e 1 . e e =4 o IEC 60831-1Ed. 2.1 b 2002 | Shunt power capacitors of the seif-healing type for a.c. systems having a rated
= = voltage up to and including 1000 V - Part 1: General - Performance, testing
and rafing - Safety requirements - Guide for installation and operation
ried " o e e e IEC 60831-2 Ed. 2.0 b 1095 | Shunt power capacitors of the self-healing typa for a.c. systems having a rated
x 1 arud
d voltage up to and including 1000 V - Part 2: Ageing test, self-healing test and
destruction test
= = KS : Korean Industrial Standard
" KS C 4801 ‘ 2003 ‘ Low — voliage power condenser
- i i KS C 4802 ‘ 1097 ‘ HIGH-VOLTAGE POWER CONDENSER
JIS Japanese Industrial Standard
o= AT By IS C 4901 ‘ 2000 ‘ Low-voltage power capacitors
2 R i JIS C 4902 ‘ 1998 ‘ High voltage power capacitors and attached apparatus
SR = £ raded v R NEMA : National Electrical Manufacturer Association
ekt el 1 boven NEMA CP 1 ‘ 2000 ‘ Shunt capacitors
MEMACP 9 ‘ 1992 ‘ External fuses for shunt capacitors
IEEE : Institute of Electrical and Electronics Engineers
rarm = — HLLK
—— o - IEEE 15 2002 | Shunt power capacitors
- 3 IEEE 1036 1992 | Guide for application of shunt power capacitors
" - - r IEEE C 37.99 2000 | Guide for the protection of shunt capacitor banks




Gy SAMWHA CAPACITOR CO.,LTD.

strengths

* Provide One by One Bank Design

==L

Hotdip galvan s d rack
(T Zapeelor Jank )




Gy SAMWHA CAPACITOR CO.,LTD.

trengths

» Provide Perfect System Engineering Service to

customers

Schnitt

- Huebweise Section

v Provide Best Power -Quality Solution™ — @

—  Aluminium-Anschlulischlenen - . Tl S—
Aluminiam terminol bor

I IOT 1T 11 1

% Measurement reporting & Simulations “uilcmaoiognee e

Several cylindrical colls, cancentrically gisposedond

Load flow corneclod in pordl
Harmonic current flow T Eominy trorlposedolomiur cond bl
Transient analysis .

Indivicual conductor
H » Lackisolotlon
vent analysis Viornigh insulotion

» Harzgetrénktes Glosseldenbond

“ Optimum Filter design SRgs fpaffongled gos woventops  /
% Trouble shooting-.- = Sl Sinit AL I YA

"1l

]

IR NENNENINEERNIAEL /1Nl

| |
IERAARTN

[IERR RN
EEE N

Ceollrg guct

— Harzgebrankte Glasseldenbandage,
Epaxy impregnoted fibre glass bandage

Cruckstern ous gntimognetischem Metall

- BH-1
i — Harzgetridnkte Glasselden Druckschloufe
PCC Epoxy impregnat ed-fitreiglassielomplng tie
BUS-1 o \\‘-“
5 15
<l X2 T3 " TX-4 = Stitzisojotor
B o5t lins ulalor
¥
&
: = Kiklkanal-0qstanzlelste aus Frberglos
Cooling duct-spocer mode of fibre gloss
7 "
3
BUS-11 % = BUS-33 BUS-44 o %) = Flonsch zur Befestigung von Stiltzisololoren oder
g o % * £ aa Verldngerungsstitzen, folls erferderlich
L-1 ) L3 c41 <42 cs Flange to fix post insulators or extension brackets, if
reguired =
T —_— T — —
. = I 4 4 &
3 & F{ I e ld £ N
E % o —— - -
BUS6__ s e BUS-100 7| BusLFE pusco : B 32 |
o il s *3 o3 ¥, ""-g
z B 4 3 3 3
- 30T LF : 11

L-7 AM INDHF ' 3RDHF  4THHF STHHF



Gy SAMWHA CAPACITOR CO.,LTD.

strengths

* Constant Innovation in Techniques becomes Market
Leader

v' Smart Grid Field testing in Jeju Island

4

)/

*%

Smart Grid [Renewable]
Smart Grid [Transportation]
Smart Grid [Power Grid]
Smart Grid [Electricity Senvice]
Smart Grid [Smart Place]
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Product Line UD

Gy SAMWHA CAPACITOR CO.,LTD.

Application

Shunt Capacitor
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DCC

(Disc Ceramic Capacitor)

MLCC

(Multi-Layer

Ceramic Capacitor)

Leaded MLCC

13



Product Range of Heavy Electric Div. U S APACIOR .41

Name Range Application
Low Volt. ?’“‘i
[Oil, Dry]
* £
Capacitor _ = __5
P Medium Volt.
High Volt. J S
_P.
Bank System
< PF Compensation Bank> < Static Var Compensator > < Harmonic Filter >

14



Gy SAMWHA CAPACITOR CO.,LTD.

Power Capacitor

The capacitors are designed for power factor correction and harmonics filtration in power network.
They are all-film dielectric and impregnated with an environmentally Non-PCB biodegradable insulation oil.
Each capacitor is provided with an internal discharge resistor.

* Improve Power Factor

* Reduce Line Losses

* Decrease Voltage Drop

_ Product Scope
Volt Range

High 1P : 1 ~ 22kv 1P : 25 ~ 1000kvar Internal Fuse IEC. ANSI. IEEE
3P:1~11kv 3P : 50 ~ 500kvar Fuseless NEMA
Low Oil : 220 ~1000v Oil : 0.2 ~150kvar Protected
Dry : 220 ~ 1000v Dry : 0.2 ~ 50kvar (overpressure

disconnected)

_ Application |

* Electricity Authority (Utility Company)
* Panel Builder

* Heavy Industrial Plant (Steel, Paper, Chemical, Automobile, Cement etc.)

15



Gy SAMWHA CAPACITOR CO.,LTD.

Capacitor Bank

Capacitor Bank is an economical method of reducing the reactance of high voltage lines.
And it controls the level of voltage supplied by reducing or eliminating the voltage drop and increase power
transfer in network.

* Increase power transmission capability

* Improve system stability
* Reduce system losses

» Improve voltage profile on the lines

. Bank Type |

@ Cubicle Capacitor Bank :
-. The product range consists of indoor and outdoor solutions, which can be single step fixed or other multi-step switched.

-. It will automatically compensate the network to maintain a preset level of power factor.
@ Open-Rack Capacitor Bank :

-. This is the most common capacitor bank and available with internally fused capacitor or fuseless capacitor units.
® Pole Mounted Capacitor Bank(Fix type, Switch type) :

-. It provides voltage support, reducing system losses, improving power factor in the network.

-. The installation is in a distribution network.

. Application |

* Electricity Authority (Utility Company)

 Electrical Contractor

* Heavy Industrial Plant (Steel, Paper, Chemical, Automobile, Cement etc.) 16



. G SAMWHA CAPACITOR CO.,LTD.
Capacitor Bank (open structure, Enclosure, Pole Mounted)

55/66/115/138/150/230kV etc./ Transmission Line |

17



G2 SAMWHA CAPACITOR CO.,LTD.

Reference
TNB(Malaysia)
Volt Mvar Country Electricity Site
(kV)
132 60 Malaysia TNB Kuala Lumpur
Ampang Substation

18
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Gy SAMWHA CAPACITOR CO.,LTD.

Reference
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Gy SAMWHA CAPACITOR CO.,LTD.

Reference
KEPCO(Korea)
Volt Mvar Country Electricity Site
(kV)
154 50 Korea KEPCO Cheong-Ha
Cheong-Ha Substation

20



Gy SAMWHA CAPACITOR CO.,LTD.

Reference
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G2 SAMWHA CAPACITOR CO.,LTD.

Reference

Moscow Electric Power Grid(Russia)

Volt Mvar Country Electricity Site
(kV)

110 25 Russia MEPG Astrahan Substation

22



Main Customer

© Export: 35 Countries

Moscow Electric Power Grid
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Gy SAMWHA CAPACITOR CO.,LTD.

© Domestic: M/S 80%

€3 KceDCo
&I  SAMSUNG ENGINEERING

POSCO

22|g10| MatES S&|L
WWW.[DOSCO.CO.Kr

2 KER]

Korea Electrowechnodogy Research Instirure

e HYOSUNG rower & Industrial
A HYUNDAI
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@ LG Industrial Systems
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G2 SAMWHA CAPACITOR CO.,LTD.

NH (Non-Self Healing) Capacitor Mfg. Process

aterial Incomin
Inspection

\ 4
\ 4

\ 4

Winding > Press Connection

Wrapping

<< Products>>

@ Extra High Voltage 1P Capacitors

€ High Voltage 3P NCS Built-In Capacitors
€ High Voltage Internally Fused Capacitors
€ Surge Absorbing Capacitors

€ Grounding Capacitors

i _ €S . . . . Formation of Insulation
@ Pulse Power Capacitors C= Polypropylene Film Thickness : t  Electrostatic Capacity : C Internal Serial, between Charging part
Dielectric rate : ¢ Electrode Width : S Parallel Circuit and Exterior case

a

Impregnation Drying

Welding

<< Major Materials >>

@ Dielectric :
Polypropylene Film (Roughness
T
Type)
. Supply of . . . ) .
@ Electrode : Ci\sfﬁri]eaatgrl]ng Insulation Oil between Insulatli:())lr‘?lgcr:mtggt' Drying Case Sealing Affirmation
Aluminum Foil Dielectric layers

Case Welding

@ Insulation Oil :

[ i Warehousing
Jarylec C D101-Oil Aging/Cooling

igh Voltage

nspectio Painting

Warehousing

& Case :

Stainless Steel or
Electrolytic galvanized Iron
Sheet

167
Layers & Dielectric Withstand Voltage Anti-Corrosive
Impregnation (T-T, T-C) Painting e HBOOY
Characteristic Capacitance, Loss -

Buildup

a




G2 SAMWHA CAPACITOR CO.,LTD.

Cutaway View of NH type Single Phase Unit

Protect terminals from duss,
moisiure, damage and

COMasin.

_.1 .> .> Terminal Studs :;Z:e'gwd ratility
~3 = B 4 . M 1] [y
. q_% — A.uaummuda'be copper ] 4 - | - withistand any environmens.

~— or aluminum conduciors to swit -

Element Connection

Prowvide a positive electrical
and mechanical connaction
66 with scidering.
- 0Oy
Discharge Resistor
Capable of reducing the voltage
a ‘ between the terminals practically
= = to zero, afier the capacizor has
= = been disconnect from netwaork.
§ = Hanger : A
= — Cin each sids of
o container .
Capacitor Elements
High quality polypropylens film and
) Nameplate P
n Dizscribe a complets
information of
1« capaciiors. ]
?.0(’ Container
IKVAR . g
Mounting Bracket Coat with light gray(Munsell Mo.
Available to mount capacitor unit EYTﬁj!ﬁnlEhfurmmsia'qu to severs
on rack or panel. corrosion aimospheres and excellant
{normally, applicable to vartical type) heat dissipation.
Wrap Insulation
Uniformly laminatad elemants-to-tank
1444 3OV major insulation completely

sumounds all elements o insure
. exceplicnally high imsulation lewel
Mnuntmg LEg betwesn elemsants and tank.
Available to mount capacitor unit
on rack or pansl.

(normally, applicable to horizontal type)



Thank You !

G2 SAMWHA CAPACITOR CO.,LTD.



