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BEROE

Development and Innovation

» 1961

B ARSI S5 EEEE N EER T
Introduced the technique of oil-immersed
transformer from TOSHIBA in Japan.

» 1964
FTEAEAT3 1869kV #k12.5MVA BHERE
FREIFAEE
Succeeded in the development of the country first 3
§ 69kV 12.5MVA power transformer for Taiwan
Power Co..

» 1978

BNE BRI BUN T E R PR
Ident i f ied as plant of class A

by R.0.C. Government.

> 1981

A T/AT3 161k AZ200MVA

BE BRI

Succeeded in the development of 3 § 161kV
200MVA power transformer for Taiwan Power Co..

» 1984

SER A E/ATI345kV ARS00MVA B = RUB = R E
NE BRI

Succeeded in the development of the country first
three single-phase with 6 tanks 345kV 500MVA
ultra high voltage power transformer for Taiwan
Power Co..

1961
|

1984

01

> 7989

SERETEIBIB/ATI3 AH161kV AR 150MVA
= —RLENE R

Succeeded in the development of 3 § 161kV
150MVA power transformer, three phases in
one tank for Formosa Plastics Co..

» 7990
FTERAEAREEEMAIFEM3 161k
#R17TOMVA R AT R bR EE MK 113 B3 E161kV
#R134MVA B ERESHIFEE

Succeeded in the development of 3§ 161kV
170MVA power transformer for Taiwan Power
TUNG-HSIAO thermal-power plant and 3 § 161kV
134MVA power transformer for Taiwan Power
NEW TIEN-LUN hydropower plant.

> 71991

SERA BATIAREE M3 18345kV A36.6MVA
HEEN A ER AR AV FA 3

Succeeded in the development of 3§ 345kV
36.6MVA starting-transformer for Taiwan Power
MING-TANG hydropower plant.

» 7992

STRAEATREBMAKIIEER3 1H345kV
#R300MVA BN ERESAIFREE
Succeeded in the development of 3§ 345kV
300MVA power transformer for Taiwan Power
MING-TANG hydropower plant.

1989
I

1992

> 71994
BHAARILZHA S ERBREEBRERIMN - B
AARZ I &1 513 SFs R BSBHE BRIl
Introduced the technique of low noise level power
transformer from KITASHIBA in Japan. Introduced the
technique of SFe gas insulated power transformer from
TOSHIBA in Japan.

» 7995

SERAAEATI3 MH69kV AR25MVA 50dB KR EE
HERENRRE

Succeeded in the development of 3 § 69kV 25MVA
50dB low noise level power transformer for Taiwan
Power Co..

» 7996

STRVBEATI3 HH69kV AR25MVA REE(SFe) HBAAS
NEBRNAR  THREBARNEESRANE
318 345kVAR330MVAE DB ERBRHIRAES © TERR
EEBB/ATI3ME345kV AR7T0MVA E BRI
£

Succeeded in the development of 3 § 69kV 25MVA SFes
gas insulated power transformer for Taiwan Power Co..
Succeeded in the development of 3 § 345kV 330MVA
power transformer for Taiwan Power HSIN-TA

thermal-power plant. Succeeded in the development
of 3 § 345kv 70MVA power transformer for Formosa
Plastics Co..

»>

1998

THRREBMRLEE BB H166kV 4R
386MVA [ 242MVA B RESHIFIRE
Succeeded in the development of 3§ 166kV
386MVA and 242MVA combined cycle generation
transformer for EVER POWER IPP CO. LTD..

2000

SR A E/A T3 48345k £R500MVA FE=AUHR
=BENSERNFE

Succeeded in the development of 3 § 345kV
S500MVA ultra high voltage power transformer,
three single-phase with three tanks , for Taiwan
Power Co..

2003

SEEAEAT3 H161kV A60MVA F AL

(SFe) BIEB N EBERNFRE

Succeeded in the development of 3 § 161kV
60MVA SFe gas insulated power transformer,
for Taiwan Power Co..

2006

SERk A EA T3 18345kV AZ340MVA =FH—

RBAUBERBRENSBEBNFE

Succeeded in the development of 3 § 345kV
340MVA ultra high voltage power transform-
er, three phases in one tank, for Taiwan
Power Co..

»

»

»

2010

SERN = BRAE3 H161kV AR25MVA TEYH
RRERBNEEBRNFE

Succeeded in the development of 3 § 161kV
25MVA nature ester fluid-filled ECO
transformer for Air Products San Fu Co..

SNEH3 AH141kV 27/45MVAREER RS 2 BN
Exported 3 $ 141kV 27/45MVA Transformers to
CS-Energy in Australia

2013

SERRAE/AT]3 HH345kVAR100MVAR i EHIEE
HIFAEE, 5oRk3 AE161kV AR60MVA(BIL 750kV)#EE
HALLIAR FASFe R RS AR A5 RS FA 3¢

Succeeded in the development of 3§ 345kV
100MVAR radial core shunt reactors for Taiwan
Power Co.. Succeeded in the development of 3 &
161kV 60MVA SFs gas insulated power transformer
for Songshan MRT Line..

2014

S14H3 A8 120KV 28/37/47TMVAEERER = N2 K
(RS AR-40C)

Exported 3 & 120kV 28/37/47MVA Transformers
to Canada(polar climate-40°C)

2010
|

2014

»

»>

2017

FRAEAT3 H161kVAR728MVA =48 —82
NaBE OB ERENRE

Succeeded in the development of 3§ 161kV
728MVA extra high voltage power transformer,
three phases in one tank, for Taiwan Power Co..

2018

SNH3 AH132kV 125MVAEERBR Z [ 2, SEAUKEMA
Exported 3 § 132kV 125MVA Transformers to Oman,
Obtained KEMA short-circuit type test certificate.

2021

TERNABEAR3 HH345kVARS0SMVA =HE—EEHEE
BREHEBRERNFAR

Succeeded in the development of 3 § 345kV 505MVA
ultra high voltage power transformer,three phases in
one tank, for Taiwan Power Co..

2023

I}

SERAEAT3 MH161kVARS05MVA =1E—BEEgs
BRE N BERMNFRE

Succeeded in the development of 3 § 161kV 505MVA
extra high voltage power transformer,three phases in
one tank, for Taiwan Power Co..
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Product Features

=EEBMH

REABHEBZNRERZE - ASMNEZTHEE @ BIREN 2T AR ET « AERA RIS R M
HBENREES -

High reliability

The quality of TATUNG power transformers has won good reputation from domestic and abroad customers

based on advanced design technique, skillful manufacturing technique, complete and strict quality control
system.

FHEEREOEE

AV BUARLEE A (V-notch) ~ BB B (step-lap) WL ERTE - BRARSHEEREFRIRE  KEE
AR E RAE R

Excellent core construction

Advanced V-notch and step-lap construction are adopted to obtain the best performances of the core, such
as low sound level, low no-load loss and low exciting current.

BBk ae HrvEE

RABNEBEFIKEMAIRBENTENFMTE  CREEESBUNELIRS BN - BHEEETR
BENBGIE @ DIRAREMZSKREES °

Surge-proof winding

The windings of TATUNG power transformers are designed for surge proof. By utilizing the voltage oscillation
analysis program, the voltage oscillation is calculated in the windings which a simulated surge is applied. An

appropriate insulation arrangement is adopted for the windings according to the results of simulation to
ensure its ability of surge-proof.

SRR IR R fie

FARENRERRRE - BMARRKAEHEER OEERE - TR TABBEEYEMENER
T EBFEDELLE -

Advanced vapor-phase drying system

For heating the interior (core and winding assembly) rapidly and evenly, TATUNG utilizes the most advanced

vapor-phase drying oven to make the insulation materials be dried thoroughly without sacrificing its perfor-
mance.

SERLANAR

RABHERFZNGEADRAEHEE - BRBBOHEIRE - WHMMBSEERU  BRSLAMR B
EERHRE -

High-efficiency cooling method

The directed flow construction adopted in the windings ensures the insulating oil flowing through all parts of
windings rapidly and evenly to improve cooling efficiency and reduce hottest-spot temperature.

SRR IREEE R

ERBTRE EEBRRSMORREER)  BKBERNEER
BUEERITARI R (SNRNFIEEEFE) - BREKFIEBER
' LI R KR BN EERERI=an

Variability of countermeasure for leakage flux

Avoiding the local overheating by leakage flux, some appropriate
preventive means are adopted, for example, equipping a magnetic
shield on the tank, according to the magnitude of leakage flux
calculation by analysis software.

2BV RS BSOS
REENEERS  BERGEEBNZES MR
A o A {sE R ARAT KBS R A A B AR R IR R R ALY
BERS  HRNERMENEE - GENIIER
BRRESRIMMUER » =470 AT A2 RS
R

Sufficient strength against short-circuit
electromagnetic mechanical force

The ampere-turns distribution between primary and
secondary windings is designed as balanced as possible
according to the detailed short-circuit stress calculation
by analysis software. Special attention is paid for the
selection of materials and the pre-compressing process
of the windings to provide sufficient strength of wind-
ings against the short-circuit electromagnetic mechani-
cal force.
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) Core » » »

RRERS - E#iE - EABERNVERYEE R « BRI TERSE

S B EFBEEH=NEL > MAREZEFEREABESENRS - WAKRAOAMED B BRAESHE
BRERR T RERREBTRNARZE LB RS R B S RAAMNE L IBE -
BREEFREERANES  HNESE BAREENEEFRARBRNBZESEHNRS - BRSRAERA=WNE
MRS - FZE O EEA A ERRI50% - SEOHNSER A LUKERE  hEAZHEHENEERS -

0%&/b\ﬁﬂm?>ﬁ&'u'§5§ BEMVERYL B T MR B AK - Wi H R E SBREERNERE - DUBINEREE

DR EBEIRME - TR EOREN 2R « MRV IREBELIET LA SR -

Oﬁ@%ﬁﬁ%bﬁ’ﬂﬁéﬁ‘t%gﬁ%ﬁﬁﬁ  NMEW SR ERY RS L 45° HIRARBESRIEWE VT - KRIEDER
%%E%Téﬁﬂﬁﬂ%% VARSI~ EBHEE RV BURY)EE A (V-notch) ~ BEE A (step-lap) IFEERE TR ERRIFER
REIFFE - (£8E8/0 BB RS meR E LST S AR N B L Sk SO B R B O B A FRED -

V-notch cut, step-lap laminated construction.

@ Three-leg core construction is applied for most of the three-phase TATUNG transformers. However, on occasion three-phase
five-leg construction is applied for large capacity rating of transformer to reduce the height for meeting the transportation
height limit, and it is also applied for huge capacity ratings to reduce the negative influence of leakage flux and increase the
mechanical strength of tank.

@ Two-leg core construction is applied for most of the single-phase TATUNG transformers. For power transformers with extra-
high voltage and gigantic capacity ratings, single-phase threeleg or four-leg core construction, in which the yoke cross-section
is half of the limb, is applied to reduce the transformer height for meeting transportation height limit.

@ TATUNG ut i | i zes the high-grade, high permeability, grain oriented, cold rolled silicon steel strips for core laminations. The
insulation coat ing on the strips sur face increases resistances and reduces eddy losses between layers. The accomplished core
is painted with a heatproof and weather-proof epoxy resin as a protection against rustiness

® The performances of the core depend extremely on its construction. In general, the mitre-joint construction is applied to take
the best advantage of grain oriented silicon steel strips. More advanced construction called V-notch, step-lap is applied for
TATUNG power transformers to obtain the best performances of the core, such as low noise level, low noload loss and low
exciting current. The core is assembled and clamped properly to have sufficient mechanical strength to support the windings
and prevent it from loose during transportation or operation.

05
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Single-phase two-leg

&0\ | Core

Three-phase three-leg

=HER
Three-phase five-leg

BEE=R
Single-phase three-leg

\ [ #:48 / Single-phase four-leg

EE AR TR

Single-phase four-leg

#/b7~2[B Figure of Core and clamping

WSS
PG tape

TERR

Lower clamp

200

Core ERAR A

Tie plate

Upper clamp
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ERELE

V-notch, step-lap construction
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£ Windings » » »

KRAESHERI[IVEHEEMZRK ~ LARE « MASEEWED « K8 - SHRAVYSE

o EIA B AMIZRIK (surge-proof) &5t » KRB HEESEMAH KBRS MBITRFAMTE » BRAESASTNELIRE
1B > BHALAETREENRERE  DRREMFEED -

o HMANTIRAEMEE - BRI OMCHEARIN > TREERAMEE  BEE0E -

o ANAEBBBMBRIRABMBER  WiaEm TARERERTEX -

o BIRMNBIEHN BN AMASRBRENBEAR  BREBRBESD -

® il G B g P RER A MBI R EAR S MM S| 2538 » BAEARIEBRRET - BB RN M IRAERE - WINA
2 BOABEZT MRS - DRRESERsRE -

o B EEIRAR B

HB&E TREBNE SR EREBERE » AR HEREENBERNLEERFTAKRNER » EBENBERER -
BREMARE 28 EREFANERE  SEEBEMERREE AR IPEEDEEREE  DUENRENEBHER
REEBENELDMHIEH

® SRR ARE

MAEBHNREHESEAD  RESEMBEBEANENZE  EBIRBANBEEERE (BERRSRKHEDR) IXSEERE
NRBRH B HER - BAR6okV R EMSBEEM - LUER/ AL RETBR -

® 2R 4R

T2 AR E BB ERIERRNER  BRANAER BEREMUL)  EEENEA

o B4R

HEREEBETRERAL ZERA EMERER  AEBEHRAAMESHE  ENSAIME  BRANKESEMAS
DEBRRBSBRNRENEA -

Windings with surge-proof, high cooling efficiency, sufficient short-circuit mechanical strength,

low load-loss and long service life characteristics.

® The windings of TATUNG power transformers are designed for surge proof. Appropriate insulation arrangements are applied
according to the detailed impulse voltage distribution simulations carried by voltage oscillation analysis program.

® The directed flow construction adopted in the windings provides the paths for insulating oil flowing through rapidly and evenly
to increase cooling efficiency and reduce hottest-spot temperature.

® The continuously transposed cable (CTC) is applied for large capacity transformer windings to obtain high mechanical strength
and reduce a large amount of eddy current losses.

® The conductors wrapped with thermal upgraded cellulose insulation paper is used to prolong the service life of the transform-
ers.

® The windings are dried and compressed sufficiently in manufacturing process that can prevent it from the loose of insulation
material caused by hot expansion and cold shrinkage during operation. Then, filling oil in vacuum condition is applied to
ensure the quality of the transformers.

® Continuous disk winding
Rails are put on an insulating cylinder and key spacers are put on the rails, and then conductors wound continuously in radial
direction become a disk shape. The finished winding cons i s t s of a number of disks. Conductors in the process of winding
need not cut off and weld. This type of winding is largely used for power transformers. When voltage is high, a turn shield strip
sometimes is inserted into the several disks of the line end increasing the winding series capacitance to have better impulse
voltage distribution.

® High series capacitance (HSC) disk winding
In HSC disk winding, conductors are interleaved arrangement resulting in high potential difference between adjacent conduc-
tors. It increases the electrical potential storage energy in the winding, equivalent to increase voltage distribution. This type
of winding is applied for the voltage level of 69kv and above for compact design.

® Helical winding
Several flat conductors are wound to radial direction at the same time to form a helical winding. This type of the windingis
suitable for heavier current(above hundreds of ampere) and lower voltage windings.

® Cylindrical winding
The paralleled conductors are wound several turns on insulating tube directly to form a cylindrical winding layer. Oil duct
strips, if necessary, are inserted between insulating tube and winding layer to improve the cooling efficiency. This type of wind-
ing is suitable for stabilization winding or tap winding.
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R B TEFERZE Figures of various windings
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Bt ¥l Analysis Technologies » » » »

® EI5MMT
BEEPNEBREFTEAIEIZEELEENNSESE - —RNWBEYEHEEST BEEBRNBERE - BER
BHENSBH T AESEHERIBETR  FREDERENEERTHRES|ERIBEE - SBBEANNBEBES A6
FEERSHESHTRE A ERERT L REZNEVNERAIRNBHSMAARN  BRESEDNFILES -
RABNEBBERR - FABRITESTERE  WEBRSENEHREETHEN - EZRARTSBE&ENERNER
o [EAE NIRENRNT
ERRREISHEENEESREERBAR  SZARNTZER  SROFE @ Hih - [ - PN EAREEZE
BHRENBREER - TEREASVH  HRERNRNER » EENBNE/)  VHEREFTHBUERNATEER
=E - TUEERRARYH » REBWENBUSERN  WENBREARSNESE  LAXBTEFNEUHE ;
I MNEHED  BREDMRB e MHAIEMEE - KABNEBREXTRIGUBAIRDENES - BEHEF
BR AN ERNEAREBER (WA TEMR) » BRUTEEREBR/N  EF) - LUREGEANSZ S N H
BANTETRESNREEE  LRREARE - -

O _ C C : IIEIIE¥\ i‘mnv\%?é?
K K: /lEuEn\:b\%Hgﬁ%g

®Electric field analysis
Transformers in service shall be capable of withstanding normal operating voltage and extraordinary over voltage. Generally,
the insulation materials have very high insulating strength under an uniform electric field. On the contrary in non-uniform
electric field, under relative low voltage a local insulation breakdown may be occurred at the point where the potential gradi-
ent is too high. Since it is difficult to achieve an uniform electric field for the design of transformer's internal insulation struc-
ture, therefore the most important thing is to check the distribution of electric field to avoid the stress concentration.
The finite element analysis software is applied to simulate the electric stress distribution in the transformer for meeting the
dielectric requirement.

®\/oltage oscillation analysis
When the transformer is invaded by an impulse voltage, the insulation of winding to ground, turn to turn and section to section
of winding, or winding to winding will be influenced by a fair high local voltage because of the existent inductance and capaci-
tance. Since the inductive reactance is far greater than the capacitive reactance during the initial state of the impulse invasion,
the initial current almost flows through the winding in the way of capacitive charge resulting in a high voltage gradient
occurred at the end of the winding. Thereby, the insulation of winding shall be strengthened to sustain the local voltage gradi-
ent concentration or the series capacitance of winding shall be increased to minimize the distribution constant a and depress
the internal voltage oscillation. The voltage oscillation analysis program is applied to calculate the voltage oscillation of wind-
ing with an impulse voltage simulated, then an appropriate type of winding and arrangement of insulation are adopted accord-
ing to the results of calculation to ensure the insulation strength of winding.

C C - total capacitance between winding and ground
—_ K total series capacitance of winding

K a - distribution constant

B I5 B4 4T Electric field analysis
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[

B E N IRENEEAT Voltage oscillation analysis
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7 2= . . %I5BRMT Magnetic field analysis
B2 7 ¥ fil5 Analysis Technologies » » » WARAAHT Mag 4

o IS fRHT

SRS R B SRR S B ERNE O IINR A - AEBERLDES - RIEZBRPEREYER » BB SEZIDE
S BSSERNE - B BYRREAENEE  SBEYNEELEATRRTE  SERBEBIER

Rl AT SRCEMNEE N
X Wil meEwAn mmie
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o [ FE BRI D =R 5
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® Magnetic field analysis
The leakage flux in transformer flows from the winding through the core or tank with high permeability, apt to invite leakage SR
= =JL= ° . = =
flux concentration, and traces back. The high permeability metal in the return path with linkage associated with leakage flux Wﬂﬁ%ﬂﬂ%ﬁ%*ﬁj} EEE-I- Short-circuit electromagnetlc force anaIVSIS
shall result in local overheating because of eddy loss occurred within the metal. Finite element analysis software is applied to x s
simulate the leakage flux density of metal parts of the transformer such as, core clamp, tie plate, tank cover, base plate and PR SES — = &

F e

“

-

tank. If there is a local overheating occurred, it needs to take a preventive means, for example providing shield made of silico
steel strips on the inner walls of tank and slitting in tie plate, to avoid shortening service life of transforme
tion of adjacent insulation.
@ Short-circuit electromagnetic force

analysis A huge opposite electromagnetic force caused by electromagnetic inter t
windings will be ccurred during external short-circuit. The force will result e dis
of the insulation. Because of the increasing capacity of transformers, tF t
ger.

Therefore, appropriate materials and structure of windings sh
sufficient mechanical strength withstanding the force
TATUNG design engineers, the electromagnetic for
Some proper countermeasures will be taken to
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(REEZE Protect Devices » » »

oL RE
REBHEEFRAEEBEZHE(OH-D) SR E » ZEKER B HHERETEERIINRLT - MERAE
—EREHRZEREBETRER - AR ERREEOMEINERRIZE - B RGO RE R ZE R AR SK B T REAE
BME - BERBACEEREEEERE MK E  EEERRERIME » ZREZEHDRRETRSHEE

B BLKERSRN  ZRNENEE—AGE  TRRZAAREENAE  AREGBE -
ol EsE

BREBREBREDTLERNES
BRRE > MEEIRERER a0 -

- BEBRHEMEREREIONT(RM) SR BEARBER - BHEERANT

ORI E
BERANTRNENERERREERENNEEESATEAN  AJERBEESKRE  BeaZiitk - AEaEiEa

MEBRERERE  SFEBETREEBER NN - ARERERE  RERCEERRERR

® Oil preservation system
TATUNG employs an air sealed without pressure type in the oil preservation system (OH-D). The system has a circu-
lar conservator, mounted on the transformer’s tank, with an air cell made of nylon-enhanced synthetic rubber inside
isolating the insulation oil from atmosphere completely. The volume of insulation oil changes due to its temperature
variation making the air cell expand or shrink. The air cell is connected to the dehydrating breather to avoid the insu-
lating oil from absorbing oxygen and humidity that will reduce the oil dielectric strength. The air cell constantly
retains an atmospheric pressure to ensure its quality for long term service and be maintained easily.

@ Buchholz relay
Buchholz relay is used to protect oil immersed electric apparatuses, such as transformer, from being damaged.
When fault occurred inside of the apparatus will generate and accumulate gases into the relay or make oil (or gases)
rapidly flow through the relay to initiate an alarm or trip, so the apparatus is protected.

® Pressure relief device
The pressure relief device protects encased electrical apparatus, such as a transformer, from excessive insulating
oil or gas pressure that may be developed due to an internal fault. The features of pressure relief device are self
resealing, easy check and maintenance, faster response and narrower range in operating pressure.

JHZEBHLEEEE Oil preservation system

01. 1 MmE 08.J2 UM A
02.ZE R %2 09.0 )R R Zn B E
03. B RN I 25 10. 2R EEE
04 EHE NIBRHEE
05. E#ERE 1274
06 HE =T » I EIRFHES 13.78
07 BB ER

~ 01.Conservator tank 08.0Qil drain valve
02.Air cell 09.Connected tube of
03.Dehydrating breather dehydrating breather
04.Connected tube 10.Buchholz relay
05.Valve of connected tube 11.Gas sampling device
06.0il level gauge(with alarm switch) 12.Valve

07.Air relief plug 13.Valve

13 == g

iR &<

01.%88
02.7%0
03.F%
04 IR
05.MZAIR

J |

= Pressure relief device

¥R EE2 Buchholz relay

CONSERYATOR =

S)

01. RHEE 2 M

02. Al &z &
03.mEFAERR

04. M BRAREBZHAR
05.18 872

06. 1 RE

01.The flange for oil inlet
02.The flange for oil outlet
03.The box for wire connection
04.Air drain valve

05.Sampling cock

06.Visual check window

06. %

07 BEXRE
08.¥87~
09.E5RF
10. 18 AR

01.Flange
02.Gasket
03.Valve disc
04.Gasket ring
05.Gasket ring

06.Cover
07.Spring
08.Indicator rod
09.Alarm switch
10.Reset lever



(REES ST Protect Devices » » » A% HMEET Dial Type oil Level Gauge S

NI 02. 127
o SRR HIREET Q 03.%8

SR AR BRSO BERENER R RSB EETR  FLUS T AR BEN SRR A 04 ot
BRI AR BT R SR AR - EMNENEE AR AERAR SRS RRER - 8] s -k 05,5714
DS EBARHTABTIET - (FTKEEERE - BASAER s %’5

® SR M E AT /@ /"'/" 01.Calibrated dial
SR TSRS R B R  (OR L TS E AN A B ELUEARERRAER L - HRAEREESRE  THA R e Vi 02.ilica gel
B (OH-D) S (55 S B ( 1 ) SUESA (22 ) - EAUSHE Y MBI 2 B8 - TRENE 03.Flange

04.Base of Flange
05.Buoy

FAAREMELBSCZE - HESEZIET » ANRFEEME Bz REE - K EE{F iR = R R
Bfest Mz EERRER -

@ Dial Type Thermometer (oil)
The dial thermometer measures the maximum temperature of the transformer oil. It is equipped with a maximum
indicating pointer and adjustable switches to control the cooling equipment or to give a remote warning. Checking
the records periodically will assist the user to estimate the condition of the transformer but not regard it as an index
of transformer loading.(We also can offer a dial thermometer for winding temperature surveillance if customer
requests.)

e Dial Type Oil Level Gauge
The dial oil level gauge is installed on the conservator. The height of oil level is indicated by the percentage scale. 51
Because of the different install location, there are two types of dial oil level gauge used. One is air sealed without figure 1
pressure type in the oil preservation system (figure 1) and another is the standard type (figure 2). The inside and
outside of conservator can be completely isolated by a separate board of oil level gauge without being concerned of
oil leakage or oil deterioration by sunshine. The principle of indicating the oil level is that the buoy floating up or down
follows the oil change and drives the pointer by a isolated magnet.

sl
F/ % %)
260 on Jever 100
=50 . VH

&A% M;BE 5t Dial Type Thermometer (oil)

.

%2
figure 2

01.9h3% 09. 471 01.Casing 09.Terminal block

02. OB ER 108 2 R4EEE 02.Sensing bulb 10.Measuring bellows
03.FEME 1. EMREE 03.Capillary tubing 11.Compensating bellows
04 R E s 12 E2 04.Indicating pointer 12.Linkage

05. &= REREE 13. %1 E 5 05.Maximum indicating pointer  13.Calibrated drum

06.F7 =M 14 SHET R4 06.Anti-vibration mountings 14.Locking screw

07. BEIRE 15 AL 58t 07.Cable glands 15.Red pointer
08.74ENFFRE 1675 SR 08.Micro switches 16.Gear wheel shaft
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28l 5 Cooling System » » »

o =B A NIBER
BE S EETETERRINRNEER - MAEEAEMN
BRETANZE RIS TREEL - ZRA B R RARIRE - BER
ERNTEHEKVA DR BANERYERA » BRERBE
® o
Oil-immersed, Self-cooled Type
Panel type radiators are mounted on the tank wall with-
out cooling fan and oil pump. The heat is dissipated by

Radiator

o XmE L NEEE
EmEASNRBERERINERS L AMRBRASZF
HEER - HAXERARAE ~ AR AR  BARETR
R—EMNA KRR - (L EERFABTERAEEET
BN

® Forced-oil, Forced-air-cooled Type
This type consisting of unit coolers arranged around the
tank is mostly adopted for large transformer. The unit
cooler is composed of a cooling tubes, fans, an oil-sub-
merged pump and an oil flow indicator. The installation
space of this type is much smaller than the panel type

Woum

Oil pump

RAlEE
Cooler

AN

Fan

oil and air convection and air radiation. The self-cooled
type limits the transformer capacity about several MVA.

It needs lager floor space but easy for maintenance.

Radiator

Z 1N\
~—1—"

Z TN\

WS WIZN

\SNS//B\ /A
~~—1—"

—

EESTEBERE
Oil-immersed, Forced-air-cooled Type

o X B R NIBER
Bl R B3RS B ZRE - IRABFIINRAE
SR RASIRARERNARE - 7 RAZHEAR -
BRBRETEAN  BEGRERINIGE  FERAHA
ANBERNAT - FIFAERFKEGIZFMER - Z2AHK
B

® Forced-oil, Self-cooled Type
For larger capacity of transformer, a noise-proof enclo-
sure or a group of separated radiators is adopted to
comply with low sound level requirement. In this
case,with the transformer located indoors and the radia-
tors locatedoutdoors, the oil is difficult to circulate natu-
rally by itself, therefore the forced-oil with self cooled
type is applied.
Oil pumps are used to force the oil to circulate to obtain

17 the cooling efficiency.

f
f
f
t

SHEEARIEEE
Qil-immersed, Self-cooled Type

t

R ES SR

EREEANERSNAREERS  MRERNES - &
RIEREN  RZEREE - BINSAIMR - BSEERAR
BINEARREAEMN20%40% - BEREFHRABANEE
BERRBEARE  BRAaSEHANERES  SUHRHE
RANBREERIZNAERER -

Oil immersed, Forced-air-cooled Type

Cooling fans are installed on panel radiators to increase
cooling efficiency, When fans are working, the transformer
will increase 20%~40% of capacity compared to the
self-cooled type. It is designed for self-cooled in light load-
ing and forced-air cooled in heavy loading. This type is
suitable for large load fluctuation of transformer or for
consideration of increasing the capacity of self-cooled type

il
I
N

BELER
Radiator

transformer.

Nz
Oil pump

BB RIBIERE
Forced-oil, Self-cooled Type

radiators for the same capacity.

BmAS AR
Forced-oil, Water-cooled Type

PiETS
QOil pump
KL ANER
Cooler

I
7N

.JHHH‘HJW

|

5

BRI
The Radiator

POmES AR
Forced-oil, Forced-air-cooled Type

® MK NIBEE
EHKRRNESRAYMEE  NIKE  BEREERAK
WA S KESABUNNER o BEIHAERL A&
ZOmES AR TN EEMMKNBRERSKCEEAET
o

® Forced-oil, Water-cooled Type
This type, with the characteristics of high efficiency and
compact size, is suitable for installation of indoor site where
a large amount of cooling air is unavailable and the cooling
water is available. The internal construction of this type is
the same with the forced-oil forced-air type. This type is
usually installed in an underground substation or hydropow-
er plant.

=

RANERINEE]
The Cooler

......
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ARIEHEREIF A IRAHH TR  JHEH « HESFs s RPEOSENIBIEEAR » KBEZTHER
BRI REBBNHBR -
O — 2R
KARHZERNEEERER  CHEEEELZTR  EEKBERAENEELN  —RERALENEREELTRER
e
® i — i

HESHESEREENHMEBEMEGEEMNENANNRER  EHNEBERNENEEERKATHRERERNEE -
RRABEEN AR  SRRIREESEFER  BEEANBRENEINEE @ RBREENESERNEERTKAA
BEEENAN -

e’ — SFe
EZRAMNENRENIRBEANERE - EEPAN/NEREZHIEINNEE - AIERAHESFe WEES T - BB
HRECEERESFe REERNERERN  BEFATREHMYSFe WET  KEEBENESNZESKBREERENHR -

o mAE]
SEBLEEEN  AIRASPENEEREN AN B SEELCH LIS TGRS - BERIENNRZE - EO5|
5 T AR BB B Y B SRR 5T o

In order to meet customer's needs, TATUNG provides several methods of bushing connections,
such as oil-to-air, oil-to-oil, oil-to-SFs and air duct, to satisfy customer's requirements.

@ QOil to Air
The transmission line is connected to transformer terminal with direct-coupled oil-to-air bushing. This type is the
most economical and simple one. The transformer with this type is usually installed outdoors.

e Oil to Oil
In urban substations , transformers are connected to salt-polluted thermal power plant with power cable and cable
direct-coupled construction. TATUNG employs an oil indirect connection system with a cable connecting chamber
mounted on the transformer tank. Transformer terminal is connected to the cable head through an oil-to-oil bushing
in cable connection chamber.

® Oil to SFe
There is an increasing demand of gas insulated equipment in substations from the standpoint of site-acquisition
difficulties and environmental harmony. In keeping with this tendency, gas insulated connection type of transformer
is even increasing in the applications. The SFe gas insulated bus is connected with the transformer terminal through
an oil-to-gas bushing in this case.

® Air Duct
The air duct type can be used when the transformer is installed indoors. Cable is connected upward or downward to
outdoor transmission line from the bus of transformer bushing. The outlet of air duct is designed according to
customer's requirements.

S

‘ﬁg

JH—ZER, / Oil to Air S8 — 3 / Qil to Ol il — SFe Oil to SFe SKFE 0 Air Duct
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EENBE—RANAE—HEET HREFUECHREESAEEE=TE - KRETIEREN A5

AREZERE - HYHE B RYISFe BIEE o

o B
E-MEERRBERMN SR
o mEEHL
BRRETFERPOSREELSSARSBRERABNE - BRRELRNIUNE - LAFBEONTIE -
o HEEBEL

BIESREFHRREANEERRRBEMR - LUREGAEERNBGAIRN » TERIBREPINFR(CTA -

ol

RPEMEERENRN > HEEME ERRER  BEERRAMBE30KVELT -

K3
7.

The bushings by i t s cons t ruct ion are sorted into solid type bushing, oil impregnated bushing
and resin impregnated paper bushing.
The bushings by application are sorted into oil-to-air, oil-to-oil and oil-to-SFs.

@ Solid Type Bushing
This type of bushing is used when the high current is applied. The current is carried by a solid rod pulled through the
center of porcelain. It is cheaper with simple construction and used in system voltage under 30kV.

@ Oil Impregnated Bushing
The main electrical insulation is given by a condenser body, which is wound with a continuous aluminum sheet and
pure Kraft paper on the central conductor, filled with insulating oil.

® Resin Impregnated Paper Bushing
The insulation core is wound with high quality crepe paper and aluminum sheet, and then shall be dried and
thoroughly resin impregnated under vacuum. A subsequent curing process is applied to obtain a compact, solid body.

- EREE(BE)
- EREE(ERE) Oil-to-Air type(High Voltage)
Oil-to-Air type(Low Voltage)

H-SFe B
Oil-to-SF6 type

H-OHEE
Qil-to-0il type
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o R[FAIEZNEBSENEMEIER « #0871 « MBBE - LBRER 8 B - £F - EDDiETAEREBRNE—ERE
IR BB B E T

@ Strict quality control applies to all manufacturing processes of TATUNG power transformers from the selection of
materials, core laminating, coil winding, core and coil assembly, connections, drying process, tanking, oil filling to
final testing.

kil RERBBY)

Silicon steel strips

Insulation materials

#5Y Cutting #HOBE e iR L)
Core Laminating FoDE Coil assembly Coil winding Conductors

Core & Coil assembly

v g
i Connection
Carbon steel

DESFZ IR
Drying process

#£%8 Tanking

(ENL]

MRBEE
\ 4 Material supply
=LpE
> s ETRRA
s L4
Final assembly Manufacturing
process

iBiom BB

Insulating oil Qil filling under vacuum

Testing

Y

DIRENIE
Delivery
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B EEIE

RRBNEERAVORE( A -~ E0) RIEREE EEREES THMEENET @ BLMESAZES - ELXRINKE  BEEERBBIIE -

The interior (core & coil assembly ) of TATUNG power transformers is performed in a dust proof clean room under strict humidity and dust control to avoid
partial discharge or even damage to the insulation due to the foreign objects entering into the windings.

B N #ERR Vertical Type Winding Machine

A AE 1 OME 2 AR AR » R AR RSMEAIE2M

The maximum load is 10 tons and the maximum external diameter can
reach to 2M. reach to 2M.

FaICiERR ¥ Horizontal Type Winding Machine
] AR D E 2 AR AR AR » IR EIME AT 2M
The maximum load is 5 tons and the maximum external diameter can
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#/DFEILZR Core Erection Facility
R AT A E 260 BT8O BREE 2T The maximum weight of the core up to 260 tons can be erected.

BffnER RS HEERN  RESEBAREERREBT K

The disassembly and site installation of transformers with high voltage and large capacity will be adopted according to transportation requirements.

ZaX LB R 5L EZ%f Regenerative Thermal Oxidizer & 2% = Painting Room
RABRREDAIZEERAER N NEWRELMHEEREE  FREETREZER TP ER S THEBERERE -

The gas recovery and fresh air exchange rate are adopted in a fully enclosed gas collection method approved by the Environmental Protection Agency, which
complies with the emission standards of air pollutants from fixed pollution sources and relevant labor safety regulations.

FRAEFZ /R IEE T M E

The vapor-phase drying oven & Air Cushion Transporter

B IRIEFRAR(RCES): 11IM*5M*5.3M & & B (RS AR 2R A2 Eh (F 2 R R K FAE R E 2508
Dimensions(L*W*H): 11M*5M*5.3M & The air cushion transporter with maximum load at
250 tons can move the transformer rapidly and smoothly.

ALLLDRDLEELE] || e, 'uwm,
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CNCEE FH)ZI# CNC Plasma Cutting Machine BEE BTt RIMEELERE
Tatung can design and manufacture the transformer by

ourselves.
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o HEL D IRIRYI AR
FEEFIRRE NI BRI D AR as - AYMBERSENDRS N - KB ERRE - DRBEHE - JREE B
MARNFIOREB D AR R RS - B EBATRFFRANT ¢

1.

2. MYRBEE HEEBRES - L

3. BBIAE - MRRESSRESARR MBI B BN - —
®0On Load Tap Changer

The on-load tap-changer is a resistance-type tap chang-

er, and the connection of taps can be changed under

loading condition. The selection of on-load tap-changer

HAE 5 R A AT SE AR IR B

is determined by the rating of transformer, the number of aat 480

the taps, the step voltage and loading current. The \F o

features of on-load tap-changer are as follows :
1.

2. Wide range of changing voltage and many terminals

3. The diverter switch chamber of the tap changer is sealed

e |
e

It is very short duration in changing taps.

e e

of tap selector.

L

o L v LRY
5 v

off the transformer main tank, the polluted oil does not
flow into the transformer tank to influence transformer
oil quality.

o EEBE D ERINAR
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FEEB RN RS R D HBATIHRES o

AR A ETRES S - IR IRE B EEEE - 2T RO

MEBA > DEEBEERELA - AR

1.

AR BB aR IR DT IR A -

2. RARA BTN - BIFREEE -
3. BF A HIERE » AHRRIRE -

4. LFREFEIRE - IEHLERDDEBRERE -
e De-energized Tap Changer

The De-energized tap-changer is changed its connection
of taps in no voltage condition. It is composed of two
supporting plates (above and under the tap connectors),
fixed copper robs and movable contactors with silver
coating, and a eccentric shaft. The tap changer has no
more than five taps. Its features are as fallows :

1

. It can be operated outside the tank of transformer.
2.

. The tap changing handle can be locked to avoid

Because it is a wedge contact type tap changer, it
can be operated accurately.

incorrect operation.

. The tap position can be confirmed by the number

showing in the indicating window of the handle.

{E# fid 4 Standard Accessories » » »

Aot 8

Name of accessories

01.5%

02 B E ) AT (B R0 HBTIRER)

03.7& %158

04 m

05. - ZB)8 MR

06. ™ #IB MR MR

07 B ZAZR (SR AlER)

08280 (B2 7 1= t)

09 HR (M A 1= H)

10. SR IE AR (EH NS 12 )

N.RORW 25

1. Bushing

2. De-energized tap-changer(Or On-load tap-changer)

3. Control box

4. Conservator tank

5. Upper oil filter valve

6. Lower oil filter and sampling valve

7. Radiator (or Cooler)

8. Cooling fan (When the transformer is FA cooling type.)

9. Oil pump (When the transformer is FOA cooling type.)

10. Oil flow indicator (When the transformer is FOA cooling type.)

11. Dehydrating breather

—— 12. B8 ERUNERES Standar‘d 12. Automatic reset pressure relief device
13. R B5E accessores| 43, Buchholz relay
14 SR HMEET 14. Dial oil gauge
15 $HR T CRIRIETR) 15. Dial thermometer(The oil temperature indication)
16. AT AR 16. Trade mark of co.
17 N8 84 b8 17. Name plate
18./m 7 18. Lifting lug
19. AFL(EFFL) 19. Man hole or Hand hole
20.5F 20. Ladder
21.F IR 21. Jack boss
22.JKFE 22. Base
23. K1z 23. Foundation bolt
24 B SR 24. Grounding terminal
01. &2 1. Lighting arrester
02. MR A 28 (NGR) 2. Neutral grounding Resister (NGR)
03 E AR M (B M= TNOLTC BF) 3. Hot line oil purifier(When Oil-type OLTC is used.)
04 .3 B2 % (B OLTC BF) 4. Parallel control(When OLTC is used.)
05128 (BOLTC iF » RIE RS2 T BE) Optional | 5- Remote control panel
SRRt | 06,850 (KEEM) accessories| 6. Duct (or Cable box)
(BAZIETE | 07. EE AL A3(BCT) (wa:]zrr?d 7. Bushing current transformer (BCT)
AR | 0.0 im st BB BA customer | 8. Winding temperature indicator with thermal image resistor.
requests.)

09. &R R EF (B ERREST)

10. B8 HEFEE

MNREREES

12. 55

13, BN

9. L Type thermometer(Angle type thermometer)

10. Sudden oil pressure relay

11. Gas detector device

12. Wheel

13. Oil sampling valve
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o KRIENEEFEEMRFTFERETEHR » M SHAERRKAEHETHRENFENA@AH - WBEEARE
BATRIALAF - (LB RE AV E XA o
® TATUNG power transformers from the stage of design, the inspection of raw material and parts, the quality control

of manufacturing process and the final test to the products delivery are under specialists doing their best efforts to
guarantee zero defect of all products.

A
>

mn B ACER
QUALITY RECORDS
INSPECTION REPORT
B

QUALITY AUDIT
KIE1TE)
CORRECTIVE ACTIONS
BERR
CUSTOMER COMPLAINTS

<«

|

L]

THE¥E QC Action
=72 Main Process
[o]f& Feed Back of Action

MRBE
RESEARCH & DEVELOPMENT

et RE
DRAWING DESIGN

Bk PURCHASING OF
MATERIALS & PARTS

ERIRER
INCOMING INSPECTION

Ters
PARTS PRODUCTION

e
ASSEMBLY

RER
TEST & INSPECTION

BEER
PACKING & SHIPPING

R&D8|
RULES OF R&D
Rt
DESIGN STANDARD
B
PROCUREMENT SPECIFICAION
BB
PURCHASING NOTICE

#E
INSTRUCTION
RituieAg
DESIGN REVIEW
REER
CHECK LIST SYSTEM
s
MANUFACTURING ORDER
R
STANDARDS OF TEST
AND INSPECTION
(e
STANDARDIZATIONS

T&Em
WORKMANSHIP
RIS
ENVIRONMENTAL COMTROL
HhfRE
PREVENTIVE MAINTENANCE
BRARERRIE
MEASURING EQUIPMENT
CALIBRATION
s
PATROL CHECK
#®EBLTH
FACILITIES AND TOOL

JRUFE A SR B IR IS
Series Resonance Equipment

EEE RSB 2400V
2400kV Impulse generator

BEHEKER TR E RS
Chopped Wave Generator & PT
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29

BEARMER3 HH161kVAR728MVA = iE—E845m BB L& F R BEREEMS H345kVAL505MVA =HE— B8 = R E & R
3 § 161kV 728MVA extra high voltage power transformer, three phases in one tank. 3 § 345kV 505MVA ultra high voltage power transformer, three phases in one tank.

BE/AFISF6 REiBEE 2R 69kV-25MVA SNy ZER B B ER RS 34H138-12.47kV 83MVA BEAFEEEEBEELS 345kV-500MVA BEIEERA DR BB 345kV-330MVA
SF6 Gas-Insulated Transformer 69kV-25MVA 3§ 138-12.47kV 83MVA Transformers to U.S.A Power Transformer 345kV-500MVA Thermal Power Generation Transformer
345kV-330MVA

BEBRBARNEHERERSR 161kV-150MVA KEEMERESIREMREESR 166kV-386MVA BE/ATISF6 RELBEEEE 161kV-60MVA BERBEEMA N EHAE IR 345kV-340MVA
Cogeneration Transformer 161kV-150MVA Thermal Power (IPP) Generation Transformer SF6 Gas-Insulated Transformer 161kV- Thermal Power Generation Transformer

166kV-386MVA 60MVA 345kV-340MVA
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BEWTEMKIBEBAEEZ 345kV-300MVA / REEEL BB NA T EERE 236kV-150MVA
Pumping and Generation Transformer 345kV-300MVA Power Transformer 236kV-150MVA

HMER ST NEEREE 115kV-112MVA 4M43 #850Hz 154kV 3OMVAZE R ZE HALE
Power Transformer 115kV-112MVA 3§ 50Hz 154kV 39MVA Transformers to Sendai, Japan

SNEH3 FH120kV 28/37/4TMVAEEERSS = IS K KEEE(L BB T /AT E B 110kV-100MVA

(B R IR-40°C) Power Transformer 110kV-100MVA
3§ 120kV 28/37/47TMVA Transformers exported to

Canada (polar climate -40°C)



