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— BRH
The Course of Change and Development

OS5FMIUTMEIL(AY AR HM=ETHRRMSFEEESH K BEMBEEOOKVR

161kVER ~ 345kVARE /1 ERER o /22003 F ek B AL HE /O FEBAT1 61KVAR6OMVA SFOR,
BEIRIG S BRI WH2006FEMANIBEBINGE » BIb > EH2014F 5Tk EI A 345kVHER
RARE={EEH4I20MVA(1260MVA) B EERZEFI 2% (B EME=ZMEEESR) © SOFFFHETEMINE,
SR EEREREUNREREZT P RENER KR - 201 7F K2018F /2 B EISKEMAKS IE E3:E
(242kV 200MVA) K 2 B E—FKULFSBHZNEHERBREEEEE -

In 1955, Shinlin Electric Joint Stock Company made its first step to manufacture heavy-duty
electrical equipments in collaboration with Mitsubishi Electric Corporation, and developed 69kV,
161kV, 345kV power transformers. In 2003, they successfully developed 161kV 60MVA SF6 Gas
Insulation Transformer for underground transformer station of Taipei World Trade Center. In 2014,
they successfully developed Three single-phase 345kV 420MVA (1260MVA) fransformer-a type of
maximum capacity in Taiwan, for Nuclear Power Plant(Maanshan Nuclear Power Plant).

The 60-year-long relentless improvement, reliable expertise and superb quality enable them to
deliver customized products and services.

Shihlin Electric have passed the KEMA short-circuit test cerfificate (242kV 200MVA) in 2017. Shinhlin
Electric, who is also the first company in Taiwan to passed the UL certificate for medium&high
voltage of oil-immersed transformer in 2018.

EEM (Heavy Electric Plant)
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— - FEES Main Products

« 345KVER(E) LU R MR N E B EE RS

< 16TKVER(Z) LU FSFORBEIBIZE N RS
- JEREHEERES

BRHENEERR

- BENEHEREES

- BiEs

« 69KVIHIRTULE AR

« 69KVIHIZTCLERR B

< OKVHRNETEHRERE LR

« 345KV (in cluding) and below Oil-immersed Power Transformers
« 161KV (in cluding) and below SF6 Gas Insulation Transformers

« Furnace Transformers

« Rectfification Transformers

» Mobile Transformers

« Reactor

« 69kV Oil-immersed Current Transformers

« 69kV Oil-immersed Voltage Transformers

« 69kV Oil Metering Outfits Transformer (MOF)
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Capability & Range of Manufacture

« 345KVIRE N E BB R AEKEE=18720MVA, 3{EEH420MVA(1260MVA)
S5 R SYAE ) =4HH1000MVA, BE+H450MVA

« 230kVERE N E B R R AFRKEE=1H336MVAB FREER RS

< 16TKVIRE N E BB RAFRKERIOOMVA , Z2 AR EESIS00MVA

« 161kVERSFO R BEIB I E B IS R AR EIEOOMVA

« OKVERE N E B 2F R AREEIE220MVA

« VIR BN E B R R AR EE 3OMVA
- BIRISTRREEREES - S

« 345kV power transformer: max. actual performance capacity : 3 phases 720MVA,
Three single-phase 420MVA (1260MVA), rated capacity : 3 phases 1000MVA, 1 phase 450MVA

« 230kV power transformer; max. actual performance capacity 336MVA three-phase
autotransformer

« 161kV power transformer: max. actual performance capacity : 390MVA, rated capacity : 500MVA

« 161kV SF6 Gas Insulation Transformer: max. actual performance capacity : 60MVA

« 69kV power transformer: max. actual performance capacity ;: 220MVA

« 33kV power transformer: max. actual performance capacity ;: 130MVA

« Transformers and reactors for special purposes



#OBEBTEER
Automatic Core Stacking Equipment

M0 - S E

Manufacture Technology

BIRERIRIRES - SoEB LR
AREEE - RIRE 2R - ORRMEIIMERE - M EAR - RBREMEEGE  IRERESR 11
HOTY) ~ e DBEIEIL BRI BASEREIRIEE I Z HERE PETEEREE, HEEY

UNEPA)

CSCERTRRAREEEIEEM B BT - FERSROBIARR, MAREBEROREIR IR
BaE o

- HONTIZEENE - SOBEHUI  BEESEHOBMRERE - FHEHOMISILREERE  #ER
W2 LIS -

Strict Control of Working Environment with Advanced Automatic Equipments

« To prevent foreign materials from entering dust-proof workshops, manufacture and assembly
processing steps, such as incoming materials (windings of low dust and low humidity, core
assembly equipments), manufacturing of insulation materials, winding and assembly of cails,
shearing, stacking and drying of core, shall strictly follow the procedures in such working
environment.

- State-of-the-art Swiss Vapour-Phase Drying equipment features computer-controlled automatic
monitoring, thus providing uniform heating of transformer body and ensuring the insulating
property of drying transformer body.

« Full automatic core cutting machine is able to minimize the processing deterioration of core
and guarantee its excellent property, in collaboration with automatic core stacking equipment.

IRE RS R I A /0 B ENEItIE R AR IR R
Coil Winding and Assembly Automatic Core Cutting Vapour-Phase Drying
Workshop Machine Equipment




F BRI R&D Technology

Riiggts - B X3 - SEEER

- ZEHEEURMERR T ESMRRMBERE - @U2HUMEER > B=8SHRMEL © 8
HeEBtcERTE -

- 3 D EHMBIERETERERIZER - A5 CAE BEEETTRIS{LERATHIE -

- BRIETE ~ IRBR SIS ) « BR - IRBARIER 2 BEMENEERERR - AIREZESR
F=NEBE % « BROSZIUE -

- BIRTTEMATEEEZIER  BcA3D EhMHENEEERE - ATEEDERRE - EITIDERZEE
BHS  B15  BARIBZITIEE - ER AR RERE 1R -

- ATP DRAWERREZ FEFR » AR T REAR B D AT R B AL MR BE AT

Technology Transfer and Independent R&D for Sofiware Applications

« With the fransfer of up-to-date Mitsubishi Electric Corporation know-how and technical support of
Shinlin R&D team, you're allowed to provide reliable products in tandem with Mitsubishi Electric
Corporation technology.

« A wide range of applied 3D CAD software and CAE software guarantee a synchronized design
and development.

« Through service test of computer aided analytic procedure including Impidance calculation,
coil short circuit/mechanical endurance, magnetic field and coil eddy current loss, it's possible
to really know transformer's internal stress field and electromagnetic field effect.

« With the applications of finite element analytic software and 3D computer aided drawing
software, it's possible to build up a 3D solid model, carry out analytic simulation of 3D solid
model's dynamic electromagnetic field, stress field and coupling heat flow field for synchronized
R&D and proof test.

- ATP DRAW software application provides the system transient simulation analysis and potential
distribution simulation analysis.

- 80 B4 A 5 ] m————

METS

=)L
BIRTTRIER R 3D BB G EEREER EIZEE T
Applied Analysis of Finite Element 3D Computer Aided Drawing Software Analysis of Electric Field Intensity
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BRSEFEHRERE ST ATP DRAWERBEFE FH
Coupling heat flow field simulation ATP DRAW software application




v mEEIE Quality Assurance

SEB I - BES MR - ISOMERRE

cRBEREZHRPO ~ HERRERERY - BERHBRIERBRIGZ RERER o

« 420kJ ~ 2800KVE MHREZ BB AERER IR @ IR RBIR Z BT IBREE B o

BB ZHPRIESTE - AJERIREHTP H, » CO -~ CH, ~ CH, ~ CoH, ~ CH,F AR EEZ 47
RHEREZBZHRERE -

«1SO 9001 ~ ISO 14001 HEEHIRG » EHETENNE  RHBRAENERERERERE
T REEFREEARTE

« 2006 F BB RIEREFOHSAS 18001 TREVAL * HEREEET HIRE - I9ERSERBENIRE
il o

. 2007 F @B APE B E ERES TS AT ET 1 10kV 40/50/60 MVA power transformerf & RIEKEREE -

« 201 0ZE@IBTAF 1ISO 170255 HER 5 o

201 FZ2ERFE—F EHARBAKEIERES BB HRAEMKEE ©

Check Independently High-Performance Precision EQuipments

with ISO Quality Certificate

« High-performance tfest center allows you to implement strictest
quality inspection from input to ex-factory verification and
acceptance check.

« 420kJ ~ 2800kV high-performance impulse testing equipment
provides strictest proof test of insulation endurance.

« The DGA analyzer can analyze total combustible gases, e.9Q.
H, ~ CO ~ CH, ~» C,H, ~ CH, ~ C,H,, etc., in insulating oil, thereby
providing optimal quality assurance of insulating oil.

« ISO 9001 and ISO 14001 quality control systems continuously
improve their policies for delivering perfect products and services
to satisfy the customer demands.

« We have OHSAS 18001 industrial safety certification awarded by
BSMI(Taiwan) in 2006.From product manufacturing to site
installation are strictly conform to industrial safety management.

« Quality test certification of 110kV 40/50/60MVA power fransformer
was approved by Shen Yang Transformer Research Institute(China)
in 2007.

« Pass the TAF ISO17025 Testing Lab Certification in 2010.

« The first Taiwan listed company to pass the certification of high
voltage electrical equipment original manufacturer of Bureau of
Energy, Ministry of Economic Affairs, R.O.C. in 2011.

2800kV ErEE BRI EREY
2800kV Impulse Testing Equipment.

AR EE TR
DGA Analyzer

mBEHREPD RAREAERERRE BAMAEERAARAT
Quality Test Center Phase advance capacitor tower for Potential Simulation Analysis

temperature rise test




+ - ESiE® Characteristic of Products
(1) .0 The Cores

R - ERE - SIEEEMTE D

- SEHE - BEFRZWIE - REBRHYIREERE - ROMERERMHETZEBREE -

« HOREEEBBRIERIE  IBINERBKE - RARMRIE - EREaZLE -

« SeEZV-NOTCHE; STEP-LAP #5075 « SLUIIBMKER (gloss band) REE © & B S Ra gt
NEREEEZIBREE -

- TR RF#EHE AT AR ERREECEAR - @LARTRERETE O BB R BRI
ZERE RN EEE OIS - FEBREOHEARRERZEBRET -

Low Loss, Low Noise and High Short-Circuit Mechanical Endurance

« Full-automatic cutting and stacking equipments have adopted silicon sheet of high magnetic
inductivity and low magnetic hysteresis loss, thus maintaining inherently excellent properties of
raw materials.

- Through applying insulation filln onto core surface, increasing layer insulation resistance and
reducing eddy current loss, if's possible 1o prevent corrosion.

« Advanced V-NOTCH and STEP-LAP lapped-type stacking with glass band can ensure exceptional
properties of high short-circuit mechanical endurance and low noise.

« Rake-type clamping construction can reduce efficiently the inrush current of leakage magnetic
flow. Moreover, through analyzing core magnetic circuit and air space's accumulated
magnetic flow via finite element model, you're assured of the features of core magnetic circuit
and low loss characteristics of fransformer core construction.

#OBRERZEE SMRE
Distrioution of Magnetic Field Intensity in
Core Clearance Region

Wi FBUm i OB

Rake-type Clamping Construction Analysis of Magnetic Field
WIS SR E2%E Glass Band

1k is

ERE OHBRESE D FBHB-HERIR AT

#i0> Core Shielded Core Magnetic Flux Density Core Air Space B-H Curve Analysis
Distribution




FIAGERAT Analysis of Potential Curve

BIZHRE S ENE N
Electric Field Intensity Distribution Distributions of the Equipotential Lines

AR TN
|

(2) ##HThe windings

BSMRiKREED « SiEmEEITEE

- BN EIR RREVBIZIEE Al RN IRINIMERRIRZ RERE  TEEHEAE
REEZ SAIRENIEEFET, TOEBRBECEUIMMENETRES
fRIFECE -

- EAEAERHEELET  FBEZBRYMNT - BRERIRE « ERRIEE -
REI IR - RREBRRERBERAZBRRE -

- iR BEER  fBMA ~ MR HIRECE - 9S8 RAF R D
Wt E MR EHEEERE At BASIRE Z RHAE D 0 ~ iR 888
AREN ~ RIEFTD MG EIAE S

JhBERETE
Construction of Oil Duct

Available with high abrasion-resistance and surge capacity as well
as high short circuit mechanical endurance.
« End electrostatic ring and R-type insulation consfruction can fully e —

absorb the energy of external surge. And, based upon potential << HRRREHUHAN > >

vibration simulation analysis within the winding, you can fully “‘:’”‘"

understand potential allocation of windings for optimized insulation "

configuration. e
- The winding's oil duct design provides accurate processing of its

insulant and avoids current interference. thus, efficiently controlling _

conductivity of oil flow and ensuring a long-term insulation property of _Ll

tfransformer.
- The selection of winding conductors and horizontal / longitudinal & SH&ER
. . ) , Application Program
layout of oil duct shall be subjected to detailed balance computation
of installed windings. And, computer software are applied for stress
distribution of windings and endurance of winding conductors in order
to provide a desirable short-circuit proof mechanical endurance for

the windings.




(3) 4}3% The Tanks

- SNRFREE © AERAIHEEEIT R B © RE(RARB R I 2 SR L R TR o
- SMEAAEE © MIRAR M BRI AR TR (TOD RIS R L FE ) « FEBMAT TS A RN
B4 -

- The tanks and relevant accessories shall be subjected to leakage test and its accessories and ensure
sufficient compression strength.

« The stress and strain analysis of 3D solid model via finite element shall be performed at important
constructions of the tanks and relevant accessories, with its aim of fully guaranteeing the compression
strength of the tanks.

B EFEEHT Strain Analysis of Hanger

J SRR & E S
Compressive Strength Analysis of Tank

AN

JRERRIMT
Jacking Pad Analysis
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Manufacture Process of Oil-immersed Transformer

F27) )y sy R ELEHR
Ironware Core Insulator Copper wire
H N H
S BLE
Clamping @
manufacturing
@ =% Cutting @ /&% Winding
By ZER
Blast-cleaning @
& painting
® #REHESL
N ) Coil
@ /078 Core stacking assermbly
@ Fumms 1% Drvin
Band winding . %I Drying
@ 5212 Drying
(if necessary)
0 &HRERAT
g @ Cores Coi
iRz Connection assembly
Tap changer of conductor
Sk
. Clamping piece
assembly
@ [itis
P & B & Lead connecting
Accessories k=79
&components Ironware
DEEEIR
. . Body drying
ShaBLE
Tank manufacturing
® LREEREE
ERE Body adjustment
Blast-cleaning & painting
LREARE
. Body in tank
FNEBHESZ
External assembly
Bl 2 4% Preparation of materials
EElE TN
@ &U72{E¥ Manufacture process Characteristic test

‘ 4514 4E Characteristic test
® ARBE / Bk

Disassembly / delivery
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- FEBEARZE Main Domestic Customers

ARBHAT

Taiwan Power Company

BAEEAF] Taipei Rapid Transit Corp.

FIBAR CPC Corporation,Taiwan

i ChinasSteel Group

BIETRIEERR Taiwan Semiconductor Manufacturing Company Limited
WAL E= L Powerchip Semiconductor Corp.
FEHREF Winbond Electronics Corp.

HA+B588 Advanced Semiconductor Engineering Inc.
AR E T Siliconware Precision Industries Co., Ltd.
RTEF King Yuan Electronics Corp.

BEETF Chi Mei Corp.

RENE (EHEETF) AUO ptronics Corp. (Quanta Display Inc.)
BHEINE Innolux Display Corp.

BEREWIE Corning Incorporated.

KRINE LARGAN PRECISISON CO., LTD.

HER RITEK Corp.

FhBERE DragonSteel Corp.

L Feng Hsin Iron & Steel Co., Ltd.

BES 5 Chi Mei Medical Center

REMAL China American Petrochemical Corp.
R8T Lee Chang Yung Chemical Industry Corp.
E&ERI Chang Chun Plastics Corp.

ARER A S A China Man-made Fiber Corp.
BERRLNE Formosa Plastics Group

EFERBI%E CHENG SHIN RUBBER IND. CO., LTD.
TKEEREHK Yuen Foong Yupaper Mfg. Co. Ltd
H—% Uni-President Enterprises Corp.

R Vedan Enterprises Corp.

B mfh Tainan Spin Corp.

H—ERR

Dream-Mall Co., Ltd.

TBEEEHREER

Taiwan Railways Administration, MOTC

BEENECIERE

Micron Memory Taiwan, MMT

IR Walsin Lihwa Corp.
NEEE Lealea group
R R A BIRAR United Industrial Gases Co., Ltd.

+ - FEHMEZE S Main Export Customers

National Electrification Administration

Mitsubishi Electric Corp.

Davao Light and Power Corp.

Toshiba Mitsubishi-Electric Industrial Systems Corp.

Visayan Electric Company

HITACHI CO. Ltd

Mirant Philippines, Inc.

TSMC(Shanghai) Company Ltd.

Asia Pacific Electric Corp.

LADWP

SKK Steel Corp.

EDF Renewable Energy

Cathay Pacific Steel Corp.

Arizona Public Service Company

Asia Pulp & Paper

Nova Scotia Power Inc.

PT Gunung Garuda

New Found Land Power

Tokyo Electric Power Company

Hydro One

Mitsubishi Heavy Industries, Ltd.

SARAWAK ENERGY BERHAD

Kyushu Electric Power Co., Inc.

Maxxix International Thailand Co., Ltd.
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HAAT] 111 SR LAERE 7 885k 1618

HEAD OFFICE 16 F, No.88, Sec. 6, ChungShan N. Rd., Taipei, Taiwan
FER 303 FYTRRIRAT LR EHEERR2355

Heavy Electric System No.23, Chunghwa Rd., Huko Hsiang, HsinChu, Taiwan.303
HEEIMHER 111 AAtmARILALRRNER885E 1242

Heavy Electric Export 12F, No.88, Sec.6, ChungShan N. Rd., Taiwan. 111
Sales Dept.

iR 303 HTITERETIT T EEA L2358
Panelboard System Div.  No.23, Chunghwa Rd.,Huko Hsiang, HsinChu, Taiwan.303
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TEL.
FAX.

TEL.
FAX.

TEL.
FAX.

TEL.

FAX.

02-2834-2662
02-2836-6187

03- 598-1921
03- 598-1480

+886-2-2832-1556
+886-2-2832-1003

03-598-1921 ext.236
03-597-3774

e T

E-mail: product@seec.com.tw
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