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1. unun

INTRODUCTION

1.1 AutNnolU General I 1.3 msuodoyalliuIFAil More Information

AdomsIBmundonUaviuwh QTC 1aut 1dundodnsuldmuriundondaviwuhivudnatn BUANJUIRLIAY nudmnavdenSonovmssiga:deaniDuAunsUmMsiBnunJoIavluund ennsnfnFiovonsudolaln
(Distribution transformer, sealed type fully with oil) ésnAnFvIBNUIANYMElUIRMEUONOMS llasnJoilay In case that more information is required, please contact us at below address.
BUAIRY (Dry type cast resin) EinSumsAnrbNMeluoimMsasounaus:uuiWlvuovMSIUIUNSHa0D 12 KV, 24 KV
lasmsiwihaounama 11 KV, 22 KV 1a: 33 KV idomluddonawdvnumsiBaunsndiamsuijumionJonaviuin :
MUUNSTIU QTC 1Tunan uSuN ADJNB 1DUILOSE DN (UAIBU)

QTC ENERGY PUBLIC COMPANY LIMITED
AdolEudnNITauduUEINSUSAoNSIUIN hSoudus:aumsnumuluihmay ennsnuliulBus:nou nsoowovlu

] .
MSANAY IlasisusSnnJondaviwuhiuibovAulr TuMSoSUETUNOUFDE D:008umIuNandBIMudAoNSSU o) nog

h¥y Address
This Operating & Maintenance Instruction Manual covers QTC Qil-Immersed Distribution Transformers, laun ?/2 DO?JWS.\)”WTéW 8 Il 5 NUUNSVINWNS
including Hermetically Sealed Type and Conservator Type Transformers, suitable for outdoor installation IOODNIIN [ALNU NSVINW 10240
and indoor installation and Dry type cast resin. It is intended to give a guideline for QTC Transformers with 2/2 Soi Krungthep Kritha 8 (5), Huamark,
high voltage systems up to 33KV. Bangkapi, Bangkok 10240, Thailand
This manual is carefully prepared for use by experienced electrical engineers or experienced qualified | J rRueiauinsAwr
electro-technical personnel, so it can be referred to in installation or maintenance of the transformers. Tel. : (662) 379-3089-92
However local engineering practices or regulations of any local government or authorities shall also
be followed.

Insans
Fax. : (662) 379-3097

1.2 JOAOSS:0V Precautio nstlianiaulusnAnsio

Emergency Number
(66) 89-444-0844
66) 85-222-9001

nsnouseaideaniundodnouavdoUn]ua soutdomsmacwiiorudomnunvovnioilaviuuy Inee

(66)
Sweladenlimniieg Rating plate NFAnDEUNJoIUaY naonoudnyanunisineg AUsINQUUDNUDIUavAOE (66) 81-347-3666
Mol MNdonoIunSosiaidemuudng Rating plate auidou USnAnFonu usEn AoAE 1oUILOSE 91rin (UmBU) (66) 95-206-8834
IWovogiugaudoya TumsmmununJaiaviuind Iusns:dniauodiomiindunsielrinaonioan muunsoumou -
AOEINDWISITNS:JDOENAN E-mail
gtcservice@qgtc-energy.com
Working on any transformers and/or electrical live parts can be dangerous to lives due to electric shock. contact@gtc-energy.com
Safety Precaution and regulations shall be strictly followed. Please read this manual carefully and check gtcsales@qtc-energy.com
the transformer rating and details shown in the rating plate before attempting to install, handle or provide gtctransformer@yahoo.com

maintenance work for the transformers. If the rating plate is missing, please contact QTC Energy Public gtctransformer@gmail.com
Company Limited. Failure to follow the manual or safety measure and regulations could result in personnel -
injury, life or property damage.

Facebook : [=l Website :
QTC Energy PCL. www.gtc-energy.com
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KuoulavIwwhsdauu
OIL TYPE

2. douUs:nounlUuovrloudaviwwi QTC

COMPONENTS OF
QTC TRANSFORMERS

2.1 HV. & LV. Bushing

2.2 Tap Changer

iJugunsnuiAnmvoEdouuLrorivnUollay Janunu:dusunsons:uoniidasuluiuouow Iolduse:auoula:
UsAinunawitiolfeneluonmeliunoravuuoonuls Usnousoe HY. Bushing (@NHoeimuiisay) fie: LV. bushing
(@nnoaimuisur) T3ehnsuiluauounusnowenealuNMelunurorvnuoluay Inenmuuuuoy Bushing D:7iooe)iu
HV. Terminal (MoUanisvap) lia: LV. Terminal (Mouanisus) doudane muewvomioosruunadniundonlan
ModuLnuon bushing DTUOEINUULIAUOVISVAUIWINATS Ia:unnlnnmavovndoluavluin

HV and LV Bushings are the components installed on the top cover of the transformer (in some case,
they are also installed on side wall of the transformer). They are made of porcelain with chocolate brown
glazed color (in some cases, the HV bushings can be a plug-in bushing made of resin). The porcelain body
consists of sheds which gives an insulation clearance by creepage distance. HV and LV Bushings serve
as insulation for the conductors from inside the transformer (HV conductor and LV conductor) to the external
terminal connections for connecting cables. The sizes of the terminal connectors depend upon the current
rating of the transformer.

—

HV. Bushing & Terminal LV. Bushing & Terminal
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10uaUnsnuniAnmvosjuuuhiomidudoulnty IRuvASLOARAVOEMUTVIOVROT JanuruBudodunainsn
nUUIoUSUAInUSMSIBoumououBnunaonisvadl Unmod 5 sinuy Tussnowmsususintvosioons:miu
unu: Off-load MUUSUIUDEU: On-load Inenfinuin enidu On-load tap changer MSUSUIFia:nsvorifonsidou
TumsiuaauuovisvAumuUIsYaLUmMUIsSYFIUaaUIU JwarihuunisoAumuisosiuaaulu avdulumounun
FONOVWENENUUSU tap changer Trog/ TushinuvndisorumuisuriinaifenriuisvAufAovmsiBmulinian
1A tap changer D:0MsdonriinUY IWoJovAumsivaausiinuvlnaliuqvio ModunoumsusSuIria:nSudurAon
UandonnounnAsy liariovdonrinuvnnasonaomnuSusUlAFInubARovMSIED

Tap changer provides a means of changing the voltage ratio of a de-energized transformer without breaking
the transformer seal. It is operated by means of a rotatable handle located on the cover of the transformer.
The handle is attached to the tap changer by means of a shaft which extends through the liquid tight
packing gland in the tank. The number of tap changer positions is shown on the transformer nameplate.
One tap position change requires one complete revolution of the external operating handle. The transformer
must not be energized unless handle of the tap changer is locked in an operation position. A locking
position holds the tap changer handle in any of the tap position; the handle is allowed to move freely to
the position desired. Once the tap changer locking is in position, the tap changer handle cannot be moved.

Off-Load Tap Changer ON-Load Tap Changer
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2.3 Dual Voltage Switch

{JuaUnsnunAnFvosjuuurorvuonoluaY IFUASPONTFANOEMUUONAOMT TanunuTudoduaninisn
nUUIoUSUrMIInUvMSriouovsnunacnisvavla Unfoid 2 sinuo Tusshawmsusushinuvosiovns:miuunu:
Off-load IMUU MsUsUIFia:nSvoriindoIUay IUaaUs:uUIsSoAUmMUISHaY dounniniBugovmsiuuhunsnaoy
DUSUSIUUISUNUSNTW 12 KV MU 24 KV

If installed, the dual voltage switch provides a mean of changing the voltage system ratio of a de-energized
transformer without breaking the QTC Energy Public Company Limited transformer seal. It is operated
by means of a rotatable handle located on the cover of the transformer. The voltage system is shown on
the transformer nameplate.

Combined Tap Changer Dual voltage switch

2.4 Thermometer

IDugUNsnUNAnAvoEuULhrDonJolUaviJudoulntdiriowAnmvoe mudviorivnlolvavos U T3ehnsu
nsoodnorunniMmelusorivndolUan Inosludinosaounno:didos 2 BUnAO I1UU Machine Glass Type lia:
luu Bimetal Dial Type.

The thermometer serves as the indicator of the temperature of the transformer oil. It can be glass type or
bimetal dial type.

P o,
= "
' \

Thermometer
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2.5 Rating Plate Rating Plate

el Rating Plate 9nlio0uBudounehArunnuovnidoluay 1wstdugouniiandoyadiu: lasieasanvnun
yovniJoluavinSovuus] TUMSNSODaoUnSOMSEOULISVAOVOIFE Rating Plate 10UOehvUIN AVUU Rating Plate

vovniJoluav QTC FormnuamuInsiu ANSI lie: IEC motduaeiunouriiovmsuovandi Inauudiel Rating Plate
llanvdolyananghArumd

A rating plate is fixed on the side of transformer. It gives important information about the transformer
according to relevant standards (i.e. IEC, AS or ANSI), which includes:

2.5.1 Serial number IJunelaufSwvATUANUUEDIWEDOYATOIUaLAOUUS IMUUIAER:IUD
nalauisiNuiael I3ansusvdvnu USBN ASAE 1DUILOSE DA (UMBU)
Inemso

Specific number given to each transformer made by QTC. Please refer
to this number to identify the specific transformer when contacting QTC.

2.5.2 Rated Capacity (kVA) uonfivuunmavluihuovnoidaviannsaeln Snuoeidu 1ndio
The rated power of transformer in kilovolt-ampere (KVA) that transformer
can transmit power without exceeding the temperature rise.

2.5.3 Phase uonnuduoUIWauovrionJao
Number of phase at which the transformer is designed to operate.

2.5.4 Frequency uonfivnod Boutovnioluay Tnuoendu 18smis (Hz.)
Rated frequency at which the transformer is designed to operate, in Hz.

2.5.5 Voltage & Ampere UONDIVISVAU lIa:NS:IEUovNIJOIUavNMOMUISVED Iamuisom dnuositu
loast iz 1ouIls

Rated voltage and current of primary and secondary of the transformer,
inVand A.

2.5.6 Cooling Type uonfivUs:iNnuovmMss:uiEino1usoUyovniJolivaw
Type of cooling of the transformer.

2.5.7 Class uonfvUsinnauouMeiuyovrigoiay
Class of insulation of the transformer.

2.5.8 Oil temperature rise (°C) | UsNmvarUNNTAITUTUaLanUOLLITUNTSIUavDINSUnNdIondouidolEuu
N full load 1BU (60 °C + 40 °C) =100 °C
Maximum top oil temperature rise over ambient temperature at rated kVA.

2.5.9 Percent impedance uonfvAiosBurivovaumMuMuuovniJoiuay
The % impedance voltage of the transformer, measured by testing.

2.5.10 Oil quantity uonfvusinnuuovthunioe Tundoilavtnuoeiduans nso nlansu
Volume of oil in the transformer in liters.

2.5.11 Untank weight uonfvuhnuniowildnuaivaviia:uhmormuovhdoldavinuoaifu alansu
Weight of the internal part of the transformer inside the tank. This weight
indicates the weight when lifting the part out of the transformer tank,
in kg.

2.5.12 Total weight uonfivuhnunsouuovniJoilay dnuoeitu flansu
Transformer total weight in kg.

2.5.13 Connection diagram uonfiviuumsriounaonmeiunJonday
Connection diagram of the transformer windings.

2.5.14 Date du / 1dou / U Nwan
Day / Month / Year
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2.6 Drain Valve

iDuaunstunFnmvoefimusouovnidolvavitiumaoniseénsuitnibormehdundolvavoon Inaunfndolvaviud
QTC vdtmsrhahduibuoan 5 U mndoidavlunnnowideme iridsitusioomethduoon osioonsmlnesiney
IMUU IwskUSUnuhuuAnuiundoluavriovmAoURWSOUrTUMSAOUAUISUAUNMETUROE]

A drain valve is located at the bottom of the transformer tank. It will be used to drain the oil and for testing
of oil characteristics. Normally the transformer can be used for over 5 years without any oil filtration or
replacement. If oil replacement is necessary, it should be carried out by QTC Services Personnel, or by
qualified personnel only. For Hermetically Sealed Transformers, the filling of oil is to be performed
by the control of transformer tank pressure.

g

Drain Valve

2.7 Earthing Terminal

iBuaunstunAnmvogNaouavuovnJoIlaY IndinsUnJolvavunAlntuo:AnmvoguugiundolIvay a:dunm
Earthing Terminal Alhtund) 3ehnsuroaerudiolimatondolvaviunsios TumsAnmunioilavAovanso
NSANOUANUIU llasiovdrmnousmumuuonsoAitulumunsiunmnuacios Ta:uuowmirndoilavidamellr

Earthing terminals are located at the bottom of the transformer tank or at the transformer base. Earthing
terminals of installed transformers shall be connected to a grounding wire or ground rod, and grounding
resistance shall be according to the standards.

o

i

'*".,:I' l-u'i

Earthing Terminal

2.8 Oil Level Gauge

\OuaUnsnun@nevogi Oil filing pipe TanuruidusnnsouimAenovindon Meludnodnsuuu T3éhinsu
MSODINSIAULNIJUNUSSDOE TunuoiUav moulneoraanass mnthumealuanavndolmudu Ao:mikmudn/
anaoeldouavnsolidoudu Aoaisunu Ineuni Ol Level Indicator D:AARVIRAUNUDIUALNNIASOLMIUINNSTIU
yovANs

An ail level gauge is an optional for hermetically sealed transformer. It will be installed on the oil filling pipe.
The level indication is by a float ball. For Conservator type transformer, the oil level gauge will be installed
on the Conservator tank. It can be either a sight glass or dial type oil level gauge.

Oil Level Gauge
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2.9 nolthJudisov Conservator Tank

AnFLIUNTOIUaLBTNCIJUILUTAIMUU (Open type) BorbhidugisovdanunusdunsonsuoniBouriusormniJoliuay
nan (Mian tank) 100SOVSUMSUENERDUoVLTUATOIUAY I0ovmNnOIUSoUSncIwvmMsHelnaniBouuovnoilan
AnsunJoluavsTNTAormILUUNETN (Closed type) NSO Hermetically sealed transformers 2UdroahisoomsUenario
vouLhJUAINADINAOIUSOUS:NS WS ElnanuovnoIlavU Duenarouiunsuluuaouanun (Corrugated Tanks)
Aginneuln - AoeinmddvidudvahAnunopiovsnnnoituaruoMmASMETunUoIUaviuuh

Conservator tanks are installed on conservator type transformer only. It is a cylindrical shaped tank, located
above the transformer tank. It is connected to the transformer main tank via a pipe. The conservator tank serves
as an expansion tank for transformer oil can expand due to heat during transformer loading. For Hermetically
sealed transformers, there is no conservator tank, as the oil volumetric expansion will be through the flexible
corrugated wall tank. This is why it is important to keep this type of transformer under vacuum.

Conservator Tank

2.10 Dehydrating Breather

uwuuawsoo Tmaqmawsnsoomowuuuu DulmUHWSBamIOaTD@ﬂbUﬂOWUIjUTUOWWHILUOUO\)QUTUTVWIUWQhUOIIUa\)H&
Uudouthuumelugothugison

Dehydrating breather is fitted to the conservator tank. It is the inlet and outlet of the air flow into and out of
the conservator tank. The dehydrating breather is filed with silica gel, which will absorb any moisture in air to
prevent it from entering the transformer and contaminating the oil inside the conservator tank.

Dehydrating Breather
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3. NMISlAaouaNg

HANDLING STORAGE BEFORE
| INSTALLATION

4.1 nanidemsomnnuoluavog UUIURTUIUAY Booweusolr
42 nanidevmsonniollavluduiounsienowvdavuon nSodannnnaugnniollavla
> = ey 43 nanidemsomnnuoluavuudunBulia: nSonfowIiatNouvIR
3.1 ﬂWSﬂﬂrﬂﬂTUaOﬂaa\) Llftmg 4.4 nanidemsomwnuoluavludunnguuwsiuoun Mtunosinm danunaauiiodovruuu
4.5 nanidevmsifiundoluavindnuinavnoiisou
nJoIUavIWWNNInSov:donainsSUeINog] 2 doufio liting eyes (sein) 11a: lifting lugs (nen) TumseinnJonuay | — . ,
rvinSovluanuruARAVISNU DovenlnelBsan o0 2 suuLhaL lasovaudnunsouvovnollavmnie 4.1 Avofd ‘ayfng the transformer N soft floor this RR the ”a“s‘former to it
Rating Plate nounnAsy (doulumseansorivndonlavilaiius:nowmswan oenlingldnan 8ol 4 n Alhuov 4.2 Avaid laying the transformer in an area where there is a risk of anything fallen on the transformer.
UOUU]HVTO(T\)UO\)I”]LTOHUS\)) : ) 43 Avoid storing the transformer in wet or flooded area.
4.4 The transformer shall not be stored in a dusty area, but if necessary, the transformer is to be
Lifting eyes are provided on the tank and lifting lugs are provided under upper frame of the transformer. covered by plastic shest or similar material.
Lifting eyes on the tank shall be used for lifting the complete transformer, and lifting lugs on the upper frame 45 The transformer shall not be stored near a heat source.
will be used for lifting the empty tank. Please see data regarding weight on the nameplate before lifting.
- I o i? " = . 4 i
NN 2y Rk ?‘ = R!
an | i Fpadty ® -
w\ﬁ:,.a_-_ . : By s | g ia -;lll | : " - ! )
L .Il h -JI . e ot 1 W o | . |
e L i e fed I:ﬁ | T = 1‘
3.2 msanlnanynsy Jacking P 0 g T i |
- "'\J - ._ 1}
g 3 |
N‘\k N A Ll
ansumseannuaiUavunnintylnemsiduuulso ensnminnoamseanineidison Jacking Plate tov o | [i | I ] ¥
nJoIJavimuu ™ | 1l - ™

For lifting by jacking method, please use jacking pad located at the lower part of transformer tank only.

3.3 donoss:aviumsen Tilting

Tunscufmmsenineasing Idonmirnuoiavaotiogintiolu Rovs:ovluiSovyuiday vovrondoluay rvdfoo
iBewrmuuriuiuos:Luluinu 15 oo Iwskdo:uuownminlinsvasmelundonaviwuihidemells

The transformer must not be tilted more than fifteen degrees (15 degree) (this is the degree between

the horizontal line and vertical angle of the transformer) during handling. Tilting beyond that can cause
damage to the intemnal structure of the transformer.
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5. MsAaciBoiu

INSTALLATION

5.1 mMsmsovaosumeauon External Inspection

TAnsovaouMmUsIEIMsiuriodo 6. MsnsoviBAnJoIUavnolu Tumswrivniun
Before start to installation, please check transformer according to procedure in chapter 6

5.2 MSINSUULUNARNAD Preparing Installation Area

5.2.1

522

523

524

nJolUavriovFneLoE luamuiBounnantnthNiReodouniviRlnesnon IomsnsovliaisuSnuIa:
AOVINIRTMSSIEOIMADEVITEDWONUMSIBNU

Transformers shall be installed in an area with good ventilation and with convenient access for
maintenance personnel.

nolUavnovoeiufidou nSouulaniwih Naoudowo:Turiiwondosonléntuinila rivdiovitulumu
nsgiuMmsiuwunsnaoy nsomslwihaountme

Transformer shall be installed in an area with a wall or fence around it, except if being installed
on a pole. The wall or fence must have a lock and the area must be accordance with the standards
or local regulations.

SEFMMUILOSAUSSWSOrTUdoundiuuhuovsuuiwisvanFiovliioens 107 BU. &nsulsoauluinu
12 KV & 115 BU. éinsulisvAuldinu 24 kv

The clearance distance to the wall or fence from the transformer and the electrical live part of high
voltage system must not be less than 107 cm. for voltage not exceeding 12kV, and 115 cm.
for voltage not exceeding 24kV, or according to the local regulation.

S:ElMUIUOSAUS:AOWSONUNUDIUavAovIUUoeNd) 100 BU. Sermvsidwndolvaviovliios
Nno1 60 BU.

The clearance distance to the wall or fence from the transformer must not be less than 100 cm.
And the clearance between each transformer must not be less than 60 cm.

OWALNNSTIUMSANAD 0an. auuJuU

5.3 MSFOaNEMUISOADIIAMUISOM

Connection on HV and LV Side.

5.3.1

5.3.2

MSFoanermuIsvgo HV Connection
msidoniBunuovanalwiRidulumuunsyiumsiuihunsnaoy hsomsiwuhaountmea Jonoss:aviu
msioanelisvay fio msougnanalwlnermtivtvihniniasiuolumseioanelunan

Use the size of conductor in accordance with the local standard or regulation. Conductor or cable
weight shall be taken into account when connecting to the HV Bushings. As to much stress on
the bushings can cause the bushing gasket to leak.v

mssioanelmuIisos LV Connection

msidonisuunuovanalwnsomsidonisuawns HiTulumuunmspumsiuuhunsnaoonsomsiuhaou
noMA Jonassvlumsrioanensorh énsumsriolneiisencill) TrmtvivnowenouovenallunosiiauRan
lesmsougneneluAtuhnunuin TunsctinFiosios TaunsFovAivtiviuomsIiAumMsfioUaunsia:msouan
IJunanshAny

Use the size of cable or bus duct in accordance with standard or regulation.Weight of cable shall
be taken into account when connecting to the LV Bushings. Bus duct connection alignment between
bus duct and transformer cable box is to be accurate. To avoid pressure on the bushing gasket,
this in turn will avoid breaking the gasket seal.

16 | OPERATING MANUAL & PREVENTIVE MAINTENANCE

ROUTINE MAINTENANCE &
CHECK OF THE TRANSFORMERS

anurumsisnuovnidoluaviiaseninn tenoonlamiu 2 Usinnlnods sol
The causes of the transformer failure can be classified as follows:

6.1 DINIsvMealuon Mechanical Faults

UBBEY Ou 1IAN NSorNn SutovmNMSuUAYNSOUUENE]
Crack or chip on porcelain bushing, or broken bushing due to transportation or mishandling.

6.1.1

6.1.2

fonJolavndorohiuadnaso

Leak on transformer tank or conservator tank.

UsIAUSD LhiJuB 10ovoinbonnaou UiAunSoanenvidountumu

Qil leak from gasket or loosened bolt & amp; nut or deteriorating rubber o-ring.

6.2 9INMSI30U Electrical Faults

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

thduidounnumw BRoWBU NRdoUlRmNMsInAaUoUIOOUIIU ainsnnIAINAMSANo00SSIN3WUNZ0N
h3oINnOSATUR Tap changer In

Deteriorating insulating oil, high moisture content. This can be checked with Oil Dielectric Test.
The deteriorating insulating oil can lead to the short circuit between coils or electric arc at the tap
changer connection.

auoUBUSOVUNa0AIdoUATUMW h3olUIAMMUINAISOAU MIKINAMSaN0VDSUOLUNA0ND:JSOEIN
vovunaonUSINGIAIRU doulhtythiussidouncumumiiugioe

Aging insulation paper or insufficient for the working voltage. This can lead to the short circuit
of the coils. There will be indication of the bumnt insulation on the coils, and, in tun, affect the
quality of the insulating oil.

ehannuiimibucentnu rikinnnowsougviuunaon suluingirauduvovunaonling 1a:1inms
AanovosluunaonoeNSUISY LITUDDIuIE lasvidounnumumulUnoes

Prolonged overloading of the transformer. Overloading for long period can cause the overheating
in the coils and insulation. This overheating leads to the insulation failure and severe short circuit
in the colls. Insulating oil also bum and being contaminated with combustion products.

IsvAulWINUIMUovAToIUaY 15U Wi MmsUan-auadns doulhnyo:dsoalndidunns:nowBuon
unaonBUISNe USINAIAIRU doulnodthiguludioiinn

Overvoltage above the transformer withstands level. Overvoltage include lightning strike, switching
impulse overvoltage, which can cause spot bum on the top layers of the cails. Mostly the insulating
oil does not burn.

IMnanovosMeauoNAJollay mikdnsiialnauuunaonnnaungm mildinmisvsionduwaliunaonn:an
DONOENVSUIISY

External short circuit. External short-circuit of the load or cable cause the severe over-current
through the windings, which, in turn, result in extreme mechanical force on the windings.

Bisaluovosiuingn 1dovmninuindnidountumu 15U TEMUNILIUNSONNADIUBUININDU QUOUINGOU
Iwunannanmeld Mikdonanauwanu dUsINTatuINMMUILUINGN

msmsopaouliziisvSHNJoIlaviBuUs:taninsnsoelusoomsovrundidemelNBuoton lia:
msmsovaouaIsnIAiREAoN viel lailaoniel IneoFermsmsnsoaouluulssinn 1 U Ineldumourol

The failure in magnetic circuit. This failure is due to the deteriorating silicon steel, due to service
over long period, moisture contamination in the insulating oil, or insulation between magnetic sheets.
This results in the rust on magnetic sheets and short circuit between sheets. Routine maintenance
and check of the transformers can help prevent the above failure.

The Routine maintenance can easily and safely be carried out according to the Annual Routine
Maintenance & Check Sheet as following.
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RECTIFICATION OR

NO. | PART INSPECTION/CHECK MAINTENANCE DETAILS
1 Jorioane - Isustngudonia:ansyovdono - msinfugUiRituaUaauinuintuovinmi
1.1 VT]LJHSDQ\) = msoommuom ansg HUOWOIUUBUUHB Jorioanel |douamu
1.2 MUISOM oaTuamwmnsdu - Tighten the bolt and nut of terminal
Terminal Connector - Check if terminals are in good condition. using wrench.
1.1 HV - Check for any rust and loosened bolt/nut. - Tighten the loosened bolt or nut.
1.2 LV - Replace with new terminal or bolt/nut if necessary
2 annoel - NAMUMEUDNUIOVANAEISPTOTOAUOUINN TU - MannoeanUsniuinNAUlWIaTAQMASIUEDIA
2.1 MuIsvay hsSoanusniinnsolu ManAoeihisaRon INly NSoIuaulng
2.2 MUISVM - Appearance check if there is any chip - If the insulators are very dirty, extinguish the
Bushings or crack on the bushing porcelain. fire and scrub clean. If the ball is damaged,
2.1 HV - Check for cleanliness of the bushing surface it must be fixed or replaced.
22 LV
3 Ui - NSOONAMWUOLUIAUEND MUDA PV 15U - U:iRuenvIdolamuinn 210unmNAMSSoBY
Gasket nUIUAUOYED Lhed Tmaﬂmamaoumwuamnau Uoouwuumuomuw cwuAosMIanAUIL
Nnu thaunsoll lgommsIvaeuUAUTnG
- Check if there is any oil leak from tank cover, - Worn gasket or oil leak from tank cover or
valve or flanges. flanges joints, the gasket has to be replaced.
- Check whether gasket is in good condition
4 Jouminu - DAULRNNUEIBUIRURGOTAIRUB INUDOE] - MnJaluavDdnumisonuiwihay nSormnciuni
Tap Changer - Check the position of the tap handle awsninuiremsUsUIRUTRoe lus:AURRooMS
- Check if any oil leak from tap handle InermoommsAuiWRnToIdavriou
- Record the position of tap changer.
- If transformer voltage is above or below the
rated for long time, change the tap changer
to required position.
Warning: de-energize transformer before tap changing.
5 UsSinouthigu - NSOVRSAULNIIUNTNUONS:AU - TunsnUAs:ALLIUTAUNA 15U S:AUALTNa0R
Ol - AVINMSNSIUONTOVSIAULNIJUIAN SI10 NSOSAUMNIUNA O1WFENINAItIOVIN
nsoda:ooothoumulunsolu 1. SAULIJUBISN
- Check the oll level. 2, LWJUso ) ‘
- Check if any oil leaking at the oil level - Tunstundasoovthoumulu owIdovuINUAUEISA
gauge. - In the case that the il level is at the same level all time
- Check if any water is in the sight glass (whether the transformer load is
of the oll level gauge. increased or decreased), or the ail level is abnormally
- Test oil dielectric breakdown voltage, low, it may be due to:
at least 1 time/year. e Oil level gauge malfunction
o Oil leakage
- If any mist or water inside the oil level gauge, check seal
of the gauge.
6 Inosludinos - DMANYOLONUNNIPILITUIUSEUINEUNUASD - MOUNNUITAUNA O0INADIN
Thermometer AUUNING OnUNNTTAUNANSOIU 1. 10UB TAUNA
- Check, record and compare the oll 2. ASUS:LIEIADIUSOUANUSN
temperature with the past record. 3. noliav Overload
- If the temperature looks abnormal, it may be due to:
e Thermometer malfunction
® Transformer overload
e Dirty cooling fins
7 ovdorhelhiu - MISODSOEISIBUIAEMSTINLUUOVOIED - MdsoasoBulimmsIAly lamodalusninsn
Drain Valve MEIUSERTN-UNIAnSoIU Un-0alr Roviuaeiuling
- Check for any oll leaks, and check whether the valve | - Repair any leak point, and replace if valve cannot
can be turned to the open and close position be operated.
8 Joroanemu - NSOPRC NorioaneMuUDMsHoaNEAVIU - MnJolavidiRroaneianu TArmmsdnnanau lasioanemu
Earthing Terminal gonaninu (ground rod) nsolJ - mAdWaomdoroaeaauUlRIuu
- PISOVTOANENUSN EroniliaiuanalitiunsSolu - If the transformer tank earth terminal is not connected
- Check whether the earth terminal is to any ground rod, install the ground rod and grounding
connected to the ground rod or the cable connection.
grounding system. - Clean the contact surface and tighten the earthing
- Check whether the earth connection is terminal connection.
electrically connected and tightened.
9 SOEISOBI - MSoPRATLhUUSOMUTOrio Soelriolia: muusoidevmndonnaouliguiuu llamuiAURISAAOS
Leakage QORI MAOADUASUSIUYE! ADIUSOURSOIU Waeulng mso u5|omomboumoTnTbmsnomsoaso
- Check whether any valve or flange joints TAnsoiBouonsouu
or coolingfins are leaked. - Tighten bolt/nut on flange joint.
- Replace new gasket if necessary.
- Leaked welding seams can be repaired with sealing
a gent or by welding.
10 BAduov Bamwa - NSoDIBAdUOLBaMIDA - uovBamimaunAvTuddaunsoah maiaauiudm/im
Silica gel in - Check whether the color of silica gel nSoBuW lEnANTAOWBUINIU AoSIUEEIUBEMIDA
dehydrating breather is changed. - Normal color of silica gel is orange or blue, if the color

(for conservator
type only)

turns to be black/grey or pink, it has fully absorbed
the moisture, so it needs be replaced.
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neAoiduausuvovunaonineals MEGGER
Insulation Resistance Tester

. ONSINTWUAAOAISLAVAUUNA0AISVUR (P-S)
. ONS:N3WUNAoMIISYALAUNDLAIJoIUaY (P-E)
. NSRS WURAaonISYFAUFDOVNJoIUAY (S-E)

. Measurement of Insulation Resistance between Primary and Secondary Windings (P-S)
. Measurement of Insulation Resistance between Primary and Tank (P-E)
. Measurement of Insulation Resistance between Secondary and Tank (S-E)

InelBmswihvaodus:noumsanauld (Mega Ohm)
Table 2 : the minimum insulation resistance (Mega Ohm) for transformer with each system voltage:

ISOAUUOVUNAON 20 °C 25 °C 30 °C 35 °C 40 °C 50 °C 60 °C
System voltag

22 kV. - 33 kV.

3.5 kV. lla:mnd

IneiUnFARdoIUavs:uull) 22 kY mmsnnaounowituauoun 30 °C Aovlusmnd 500 1undou Minnd) 500 Iundou
ansalBouls InsunAngondaviimnisovmu maowiduauousovly sMnd 2,000 1unndou

TunstunFmnoWibuausudoaN3TuMmsL DovthnJoilavidoulnunsomuhiaulng

Normally for transformer with system voltage of 22kV, the insulation resistance at 30 °C shall not be less
than 500 Mega ohm. If the insulation resistance is above 500 Mega ohms, then it is allowed to be
switched on. Generally the new transformer from the factory shall have insulation resistance of at least
2,000 Mega ohms.

In case, the insulation resistance is below the values in the above table, transformer shall be re-dried out
in the vacuum oven, or the transformer oil shall be filtered or replaced.

OPERATING MANUAL & PREVENTIVE MAINTENANCE
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APPENDIX

7.1 aunsnidnonunniduiduwSounthauwa (Frynituifiou/nsu)

Oil Thermometer with contacts (Alarm/Trip)

iJoounsnutavidenifiou lanvdndollavmavlonosinan nsovaourioBuonounNDIaAnNFoNuUSMSIOD
QTC Nun dnyniruifiounspiu QTC 90 °C / nsU 100 °C

\When this device alarms it means the transformer is in overload. Check the temperature indicator pointer
and contact QTC service team immediately, QTC standard alarm 90 °C / Trip 100 °C

7.2 gunsnus:nigndunuwsourtnauwa (nSu)

Pressure relief device with contact (Trip)

Hoaunsnidninms iy niandudisvAuiuroIlivgutiovmnAoWdALWaRunJoIlay Tnndoiday nsopaou
MoULBarUNNISNASLIaFNFioRuUSMSToY QTC U msAvAmBUAUDINISYLIIU MSiFiou / NSU 0.35 bar

\When this device trips it means the tank pressure has risen due to a fault in the transformer. Shutdown
the transformer, re-check the temperature indicator and contact QTC service team immediately, Factory
default setting alarm / Trip 0.35 bar

7.3 ysloasiasl (@ryruinuifiou/nsu)

Buchholz relay (Alarm/Trip)

IJoounsnUTNAMSInU NNEIROIUSIFOUNSODEOUNJOIUaVIWLN nsovaounJoilavlr 3 enine
\When this device trips it means the transformer needs checking. Check the transformer can be three reasons

1. hNSULIUSD (Visual check)
For oil leaking

2. Msmelundondan
Gas inside the transformer

3. PowWdawanuovysloasiael
Faulty of Buchholz

ANFtoNuUSMSUoY QTC Ui IonnUScuisidviioudiontu 125 cm3
Contact QTC service team immediately, to trip the alarm gas volume needs to be 125 cm3
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SnFausUToLLITUROIUAYIRIOhIUDINAFML FosiolUd
Measurement of Qil Dielectric Strength (Break down voltage) :

- AnuivndoIUavineiiAmNOEoUND
Take an oil sample from the bottom of transformer tank, via oil drain valve.

- Anurvednalnelsaneenonamnium
Take an oil sample from the bottom of conservator tank.

1 kV. tovthiumnAimasrviovdmiusnamonmswriolud (IEC 156)
The all dielectric break-down voltage, obtained from testing with 2.5 mm gap, shall not be below the values
given in Table 3.

Table 3: Minimum oil dielectric break-down voltage for transformer with each system voltage.

swulw (kV.) kV. /2.5 mm.
System voltage (kV) Break-down voltage / 2.5 mm.

NSOUNWUN
- Lhdudiasmsnouduo) i kY. ligsi Mega Ohm sincmiTAumslitndolavidiouliansovnsoigeuthiulng
- thdudUhiam:noudu nsom kV. sFnomiumsv Ikim Mega Ohm gondilinsovnsollaeauhiuulng

1. In a case, where there is water or sludge contamination in ail, the oil break-down voltage is below the
value in the table 3, and insulation resistance is also below the value in the table 2 :
a. The transformer shall be dried under vacuum.
b. Transformer oil shall be filtered or replaced with new oail.

2. In a case, where there is water or sludge contamination in oil and the oil break-down voltage is below
the value in Table 3, but the insulation resistance is above the value in Table 2 :
a. Transformer oil shall be filtered or replaced with new oil.
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nuouwdaviwwhsdaurkow
DRY TYPE CAST RESIN

AUoKUouUaviwwi

o

AU Jonss:30 Jotdupitu: dmnsudacoua:souiso
KUDULUav WWILLUULLKY NdoandovnunnAIUUanans

°a

1. doyanolu

JnnUs:avAvovionast Iolu:Udunoui AovUJuAmuIIomsAnAvia:BmuoevUaontemuiomnnun
munoWUaonrTauovnoIlavivuiiNdunaonnaoneisBu Bowanmiuunnsgiunmnuaiadldansumsinm
melluoms

mnlzeehognrovndollaviiuuirvidoRRvsolud

- nuroMSILRdIZMSAUILALASEINUIOVIUNSCUNIANIWEDTAL
- anoalaBNElUMSUISUSNL

- anuUAINEISoU

- AOWMUNMUEVADADIIINSEINMINMSANOVDSIUUINLIILN

1.1 MSYIUMSOWDD
EC EN 60076-11 - IEC EN 60076-1

nUoIUavluh - &oun 11 : nJoIUavIuuIAD N30 IEEE C57.12.01 laininsgiudus) AMnunlnedornum
yovanm
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2. msindougheliasmsIAuSNL

2.7 MsSMNsSovaoUMSvnavIaMSUUMEl
nJolluavnnavuoulneiovUs:nouoevauysniausouainsSuMsIiBousomMuIsuAuaD (HV.) liariu
IsoAUFN (LV.) Tunouninsoosu TRMMSMSODa0UOeSOUNOUIIOAUMAIUIAEMENMSTUAD IA:S1EmU

nuAluonansMsuuay IolRywania:uiiusmsainsnnounaulAnufidolumudornun Agnuurinidlu
uunNMSYNavauUm

nsovaoulriuvoAtUaUIRLUILUILANITUIUMUS IEMUMSNSODE0URIUULIAS IElaISeMUouNSOrUNS:y
Tolurabso uonmind FovnsovaoulRbTINJoIavauYSnIRDEoUNSNUIASUNDNUA 15U o Inosiudinos
ouNsnUAOUAUONUNND “a

2.2 MSOMMSIAGOUENE!
TussnowmsindougneeniBisvnnniuunaonnsomsiBourio HV / LV (sui 1) mnondusiovindouenerios
AUIoY ArinuvdoaninsniBiuisy laidoliiuing TmsowliuRinurausnowibisoiasrosovsulan: (sun 2)
mMsAURJoIUaVTU Diiovnanidavmsauliansons:inn unaon HY / LV Asolauinuibingn

sun 2

2.3 Msen

Poveinnoluaviulnelizaanindelonog uugusovsSumuuulia:enaliniiaenowonorvlRineovmaan Mgy 60°
snownu (sui 3)

2.4 MsoniAu
nJoIUavIsBUDIdanSUMsAnALIUSL Avdudviovluifulanawidy mnldiannAvrdondaonui Tiuuiln
nonwanannAsouoon BuosoaJovruluTAujusay

2.5 SAUNDIUEVUIOLMSANGD

I3UIpio:s:UISITuDESU TUNNSTIUSATUADIUELUODMSANALD:IOVITUS:AUADIUEOAMAUAISTUINSYIU
ANeagovUUAD 1,000 1UAS INdosAULINa

2.6 onunnlneisou
onunnilinaisouniovBulumudorinuanis:uloliu Linsgu IEC Tneliaw:
- orunNnUuovOMAIFUNJOIUavavan 40 °C
- orunndindeavan 30 °C
- onunnNdavan 1ndesid 20 °C
- QruUNNIMsuUaRIaMsINUSNELTIL -25 °C
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3. MSANAL

nJoIUaVIWWIUUIAYIASUMSOONIVUINEINSUMSANPDIUSIY SiriUtow Protection Ao IPO0 hioilaviuulivd
(0 VWOOO&TUI’]O\)NHH\)H@ lenooNMINAU lladidenriomssolnauoot

IJoRAnALARToNUavIRSwavAIULwolUTIduo

- Earth BudoulannonuniBidusnavau BovdiRiaainSovninaldiauo
- Earth onriodonsa mndTAmMUs:UUdoLAUAOUTAWAINAVAU

- psovapUlRIUDdaneIndaniBousiolassovsUae) OEMOMNIUTDOUOVUNAOAINNWOMUMSI A

- msovaoulivaNdoIlavgnanmiutiuoshonnroviananigavBugoulandns Tuusioninafemimodoonu
msdueasfioudonolUavridoriou

- Tunsrtivovrigoluavnidisoruiwhomuisvan-r TinsovaounounnMsAvAmUARaonndaovnuISeU
TwuihnsoisoAulwin

- MsopaouUMSFVAIRU SinnevmuiisvALILW mnoibunovinfuAirmmuiuUIwanuUILUTNAnJoIUaluw

- [Bourlos:uunsovaoUanINND T Y
nsovaoududannIUanUaoy (lan: ang <a<) TnansooguundoiUav 4. QUﬂSfUlJO\)ﬂU

- MSODEOUSINDUNA0N HV lia: LV \DOUWOOEJ]\)GUUS&IIIUUII@ UGONHW\)O&IOVW\)ﬂa]\)IIa TNONIE0

. 4.1 msUavriunsoAulwuinu
3.1 msAnrvnJoIlaviuuh TunsruniisvAuluwiRUiundonday uLirisounsnidoriu Surge Arrester USinn Surge Arrester Moddon

JUOEINUISVALIOVSIUUIAULINUOY Surge Arrester
IFia:AouzovnJoIUaviuuIrvioIITuMOL mouuoomuuTmauwamuouUamuomuawa\mdwoa WOEWWU

nJolJave:iovog/furovlieniauo (©wdvmsw B) IdoowrhintvnijonJavirivinns:es: m\)mumoanomma o -
AsuUlolu s A-B snow Cols Wbliaisnowenenu HY il LV uonoind nsovaoulriufodiBudoulanionun 4.2 gUnsnddovnunsiiainu

(aneinida “ta) ogflus:eLfinnAovmniiudovovURaoADINMSIBoUrioInarmia:Naoud U TRdonAdoorU rJoIlavenRiovmsaunsnidovALwans:nNUMNANIUSOUIa: dynamic effects ISVRNAINNSIAIRUITOVMN
SAUUOVOLOU PAS:UIS msamnowos TunscuRTwihanovoshvolavnosinsumsovnulnaadnsonludnndounstuAnns:ialuwiu
lafmnun IFinosmmstutivmsionosihannidulUlin

s:emvUaonnel

Table A

4.3 msiBousoluuniasnauy / msAomisudn
MsIBoUFoIUNIARERBINAROVNSODA0OUMSTUORIFIUUMUMSFOIUT
AEINR: 1 JoAUIUMS = 0.1 Nn.

Table B

msiBousiolwh

Us:annans IsvUnJUILU [Nm]*

3.2 JorhnunansumsAnrvauNsnUnsovanuounnTia:BuUIBos PT100 M 10 25
IolAUosuUrMmUBEvINUaUIaBoriolATuMsAoUAUSNUNND tovhiJoiuavnruAoUummuiuomainsu M1z 40
MSFANFBANSODE0UOUNNDIHBLIBOS PT100 M 14 60
M 16 85
Inaooelw Power supply
BANSOPINONUNRTvAOVIBINEvIEFioRdaIsvAUILIAgNAovmMUAsEmUiUATo IJosnnsoddnsUILinensomN
MulsoFovnoIlaviWi AowiovdingoodovruISoAUIAU Tumsmu\SonboUﬂsmUooﬂuTLUﬂs 5N
msiBousioBuIzos PT100 msiZousiomona
ansumsiBousrioNinu:auuovIBUIBOS PT100 TUsmmuom\)ﬂQmoTUu
1. PT100 IviarionosiBouronuaneinidantnothanusontiduuunueinaoman 0.35° laaoan 1 uu.” UsINNans Aiso0n [Nm]*
2. anerionovidBarroLhidunovINVINGOUADERUN 80% i
3. fouwrovIduiNsao M 12 85
4. lwuJovnuaneinidariovsioanemuRUanEmMuURtoIMUUINE IWEOENVERAMUTIVUOVFDINSOD M 14 135
5. mstheloudrunuinuanelinida PT100 Tunosoeindaneidomav IsoAulwuiieiaduuiinsvay V16 210
6. msmeloudrunruanainida PT100 piovomludnunuEBoidu Ineludaorinuom
7. MlovduddlAItuonanidenmsauianonmifiinMmsouorunNORTAWaN M 18 290
8. polhopiovehoehvnniovilionanidewmsaiua M 20 410
9. lunosanrvingovinanuaunsni DC / AC nSo AC / DC M 22 560
T A L e M 24 710
ansudoyalliuiFunuTog lueiontind IUsaniMsAnALEAAOUAUIAIBUISOS SR -
MauUs:ansiisvidemmu 0,14
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5. mss:LieinduSouvovhlonUaviwuh

IWodovnuluiimss:uienowsoun lunniovmirnuolUavidemenevliuaninsainiuld AouSouninamnmMsiug
msanyidalinanuuinuIbinania: ommsaryma%amnmmmﬂumaom SNTVMSTIINUTOLALDIUAYDAOVNSDE]
oehvauystd noWSouaInulUD: ArdumNARFROIVaSTUAOVULIAIENIE: RSORBovauITD:anavmudoinun
ATwawoAUls nsowoowommnuo]ummoo Tunsttinend msivaaulavuovomAoUSUUSVIAINEIBS:UUULAU
oMmAWUBoLNSoDBovNEoUUUUOvaMUEDEIE: InEIroMYITAMUAEINSUMSINAIBEUMUSSSUBIAMOITTORIO
oeNdouavuovroviauo Inadnouaviuinumuavuovunaon HY IoaswiowiunFimsiSevsBoulasoeiimsina
vovoImAluRosAoAoEE HY lia: LV fmnnondosovsuoonfoveinniJoilaviiaooniuiAliAnougusmunmnun
ladrimsinaideusovoimaninuaugdousovUneinsuauidiie: oomuuTnoammuoawoamenuonUa\)ns AUIUUNGA
BovlUAMmuUUDdaoUnaond O - 15 % AATUSINCULINTUOIMARSOUOONIZNENIEENMSE:AU

Sou oxMriIdel

BOvOIMAUSENS

INMMSNUNAOSHANIAEID

- onUNnIOMAIFUaLNOIFMNAMAMSTUIITULINSIUNSOIUMSOONIUU

- msAnfvroIUavluiufovuLnENNDWIRALWANUIaIAN

- MSAARY AoIUavluaMWIDNEOUNANALS:UUSILIEINDIUSOU

- MSARFLIUAMWIDAGOUNTMSS:UEOMAIUABOMSS:UEoMAOWIUITEDWO
(UASLTrUMTENNSNBAIBETAIAEMSANAVSUUIUEELUOIMAIUUUDAUSIIEIOMANNMUUL)

- msAnrnJoluavaunsnUrowovruMsinauovoMmAUNAMINSUWATVIOWIWNBYO:UURTOIUaDDINFMUED
JuuuiauolnelBananaondonlaviudoyadioo
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5. msmsovaounoumellu

6.1 axanuniJolda ‘ o
MNSODADUSNIJOIUavROADAUUNUILUNDENENUONAOUMIUADEINNSIUNINEIDTOD

6.2 MsIBouUrio

- NSOPADURDEIFEINSUNDIAMENSOMSINGOUIND 10OVDINMSUUADIAMSTNNS MSODEOURDEIUEONER
AnsSurMInULIanNILUAIAUEAY

- PsopaouMsrioliaMsuaanindeouovaneluiiisvapiasur dinsuanernidalsorueh TAnsovaoudEel
IndaInehuudoUNsSnUSOLSUOEDINUYAL

- msooaouoﬂuuawamumsorwboumoTﬂaﬁUbuaoumumlﬂmsoumaom

- MUdO (EhnSusemodush Iusngrmsio A AReadolunth 7) iieebinoiriotiovsricvmsiBourouovovrUsnou
nonuANAovrioaeru mnhuonUaouoUnsmﬂoumUommu (INosludINGS, S:UUNJUAUSIANNSOTNE)
NSODEOUSARAINMSIFOUIA:DUNNITMSIAUNYANNAOY IA:IASOVMADMMUOEINNAOVNSIDEOUD
ros:enowsoulljonmAu

B AVIFT -25 °C v 120 °C
F AVIFT -25 °C v 140 °C
B 110 °C 120 °C
F 130 °C 140 °C

6.3 MsMmAoIWEON ‘
mnnJoidavgnifuldluamuionaouituubuoannulimaoue:om tonuuoonoNuAaonIaMAdILEDIN
gvanusn (i) TRIBrognoMAISOAUFNIAUNIRD

6.4 MsUsuIsvAUIUNIN
msrhitiumsuoviovsIguMsinennolUaviubinan msiugaulavuovisoruluih (melusoo £ 5%) mui
Sulsnulneusunyuwan ennsnusulilnadsmsusuilolRldonsdouiowuminnfoy Inaunfod 5 1fiu
+ 2 x 2.5 % MAusOAULUNaWOERduLM ITuFBUUONINTOMNANISALIWINUNG voluLRrmuUAIUELY
AllSuuUUIWaNIDoIRIAFMATNAIREAUA IsoAUIWIILNTER

6.5 Densaiuin
navmNnsovaouinSovBluia:msovaoulriuloludavidandaouinidiundonasine IlAfvio (S:nomw
unaon HY l1a: LV sndwunaon LV Iiainunanns:ndomsiBouro HY / L) TRUaidouadns / iusninos
MU HY nurdordaviuamwi utinan oinduidaiBoulnanimu LV whuadsnis / 1usninosiinaodon
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7. MSIVMSUISOSNLN

msmsovaouncidu

MNSOvEOU
ouUNsNUBNADUAUONUNND

MSODIBANOILLISOUUOLOUNSNUUOLNU
MSIBUINUIAR (Over-load)

mAoWa:nLUNa:dvivanJaouy
DMNUAAOAMUISVEIZNUISOM

Joro HV / LV la:ddnindeo
Bouriomarm / 01l

aanindeolia:fion Dloibodn
nJoIUaviwhnumu

NSOVAOUAUOUSINSNUNAORN
la:S:noWUNA0RIa:ENERL

MsovaoUFoMLILILN

300I0aIMSUISVSNL

NSovaoUUS:IUIaMSAnMIUWA

munuunu

NN 6 170U 18:MS00a0U
MUSOUMSUISOSNN

msnsovaouUs:oU
lasmnmuwa

msnsovaouUs:oU
lasmnmuwa

iJondondaviunniBou
idussesoanunu

msnsovaouUs:oU
lasnmuwa
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wansovaou

nsovaoulnelBinSovoaMUILN

Ufummurdomsizuu

MAoWaomnoamsiay
IaBUMAOIIEDN / NSIMUABE

msduon (Usan mswn 4.3)
T8Us:onosA

msduon (Usan mswn 4.3)
TBUs:onosSA

HV-LV-Earth TUUoend1 1,000 MQ
LV-HV-Earth Tudosna 20 MQ

FISYOARIUIRIUU #han 10 ToRUIUNS
- goan 15 Torums Tausionosa

AOWIAUNA

8. ADW@AUNAIaUINTudovAu

BoVIoaIMsUISuSNUN

MmMou

maowiduauous

Wudvanusn, WUASIUAOIBU

MmAowa:ominelauith

ounsnudovnummuoniudn

QuouidouUS:ANEMW AnAoUJWaN
MNOEIMSIBOU lla:EvanUsn
Jnymauoutovunaonisvgy (HV.) | Ansowwan

msvAaUNSU Protection-Relay
Iyaonndovnuaia:unnns:ia

nsovaouliavAInUTRIRUEAU

AISLAUIWMUISOMTNUNG

ISOAUATIEINAMUISOZY (HV.)
yovnJolidavninowaaunm /
TudsvAuNENMUISOaY (HV.)

Anrowwaniamsiumiovnu

(Msluhimmdun)

AinuvIRUiugnAo

UsushinuoiAuirnnaAooriuisuau
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ELECTRICITY

“Twuh” OTnowahAtyoevls lia:inoudiuriomsmsoBINUS:IUOEVIS 1BONNMUALDIIOEISD Ia:nv0:
TuiBumsinuiaaluinionahodTwiiOudodan 5 ehnsumsmspBInuovISIUIED Iwstmaovdnmumnidolnsi
TwunauoiinaouinainansoiFonsounuNuauuninu Tussiivanannnssiulnnds) uwus:inn TWhAUIFa:ASY
rolifnnoWIERIMeaIduyarmnaner| dunsoowoldunanauiln

mouuMmsJovruluTAlWnutiodituSovintuiaitusovinanas uhelrnowushAtuiiusuun Ineiauwrmsiwwisnos
ATSUNOWIABOUIREINSY BYIUNMLINONSSUIWLNISISENGLTO “AoulthiBodio la:iunvuovsuull (Reliability
and Stability)” 38msnio:MAINnavdIRfAS Mmsala/msiisvsnsounsninnsiaRTBnulus:uUTINUIE BolANN
anainia el 1wsAiNos Siagl ndoruay Twuh siuunsior “a4 TAdemwia wSoulBiauo

All of you might already understand the importance of “Electricity” and the role its play in our dally life,
and it might not be overly stated that electricity is one of the essential factors for our living since the
electricity shortage often bring severe troubles and heavy economic damage in the case of large Industrial
conglomerates.

The prevention of electrical shortage is therefore a serious matter and a priority for many stakeholders,
especially for the responsible authorities. In electrical engineering, we call this "The reliability and stability of
the electrical system" which could be achieved by performing preventive maintenance for all equipments
in the electrical distribution system, for example cable wires, electrical poles, breakers, relays, distribution
transformer, ground system among many others, to stay in a good condition that is always fits for use.
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DISTRIBUTION TRANSFORMER

fodfugunsninansinndolus:uuhinuafisiizuuiuoe JUBInUs:du Ao 1Bugunsnunmnhnidavisoru

Twwmsvay Mns:uutinteuovmsiwwhunsnaoy nsomsluihndmMAIRTs:uUISLAUIWNA IHoeINgoms

QUISoU nuUnUMLEiDe “a4 TRIsIATBUSlesUnuoeoiiun lesmimsounnuiinviAusindonaviuwnnizou
naon 24 Boluonnau 1IBuiFou I0UT Tudmsnen FoduilolriBnulroehvrioltovia:tioeduenosondsInInGg
MSUISLSNHIA:MSOWILUAR IneiimsmnunnoaRinuEauisu Taaso 1 U nSo ASv 2 U/ASo “a<t Buduoeiu
ovAUS:NOU NSoAURITUFIVT IBU anurumsHieinan amuwiiondol amuniv <ad 1a:n0sSimsmnuAfodo
MSNSODEOUISLSNHAINUEALNNFOY donndovnuBin hSous:innuovniJoluaviWuhBodognaneiuu isu
nJoIUavthustn Conservator niJolluavhijuistn Nitrogen Gas Sealed nidoidav thyustn Fully With Ol
Sealed <@ SOUNMIBEWEILINUMS IBUAURANMS 1nSovdo InSovons aunstulAunsyiu uonond lumsuisy
SNINSOMITUMSIuaNUCUNITU “MSUIsSuSNNIBY Jovriu” oehviriosvidolrlduslastuoeviAun nehofio
UonmNo:UIsuSNEINFoNJoIUavid enuovluivaunsnidovrunifeaodovdoaiwsEivigo MonJoilavolnsu
msniasnoevAIawls Irmmnounsnidovriusvnaioliog/TuamuusoulBivriinonlasiuisisalioeo
Yeme 15U mMnswaldAdotuuimuningludovdisoaugonnunimifunaonuovnioldaviuinsisale iOusu
AUUBUoasUILoMYMSUISLSNnToIUaviuwiiormod

is considered as one of major equipments in the electrical distribution system in our dally usage. It transforms
high-voltage electricity from the MEA's or PEA's electrical distribution system to low-voltage electricity for
further relaying to buildings, houses, roads, and others, for us to utilize the full benefit. If we carefully consider,
distribution transformers are used 24 hours per day for years without Interruption so the maintenance
should be carried out in an appropriate Interval such as annually, bi-annually, tri-annually, to ensure
the continuity of services and lifetime extension. The maintenance frequency should be considered by taking
into account load distribution profile, environment, or location, and the type of maintenances should be
appropriate and consistent with distribution transformer types such as Conservator, Nitrogen Gas Sealed,
or Sealed Fully Oll Filled. Technicians, operating procedures, tools, machines, and equipments should be up
to standard. Additionally, the truly "preventive maintenance" is recommended to maximize the benefits
as protective equipments would also be covered in addition to distribution transformers, since the transformers
could be easily damaged even with proper maintenance If other protective equipments are not ready for
used such as colls in the transformers could be damaged from even modest lightning strikes if the
resistances are not working well. The guidance of the electrical transformer preventive maintenance is
listed as follow:
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LWUDIUNISUNSUSNBIBOYUDVNU dnsSuridaudaviwwn

PREVENTIVE MAINTENANCE PREVENTIVE MAINTENANCE |
FOR DISTRIBUTION TRANSFORMER FOR DISTRIBUTION TRANSFORMER

msusosnuBodovnu
Preventive Maintenance

nuolUavluhiBuiuraviumsoans:ialwd idalslugousive tovnioms Bumnndoldavlwitinmsuisusns

msUisosSnuwionoluan Uisosnngunsni Uisosnuneunsnidoonunineodon nowIdameaninnduidondaidaviwuinamssisnidame uonoino:rinAovidamiBoelumssounsomis
Distribution Transformer Supporting Accessories Protective Equipment nJollaviuhnminuigo evoiduwalderiononssuounasolariulUineunAsnmoe BoIULIANUOUADMS
Maintenance Maintenance Maintenance 15U vIUnaoularn: MUOTMSIBITY MUWAAJUBIUUFT NSO muamUWENUIa MUaMToNEINSAAU vIUUSMSMUEURS
N e foMvIanASUSIIENDIUSOU e Nosludinos o doun la:amuuUInornos) 1I8UAU AoWgnUIdetTAMUMMa
Tank and fin Thermometer Lightning arrester
3 it I, . ‘ MOUSEN AOAB IouluasE tinn (UML) Tawulaidibivdrumiasfusimsdovriudoumianantuonmnidion(s
_ ! e aMuwad Ia:atumeauon e NONSAULIIU e Arcing Horn S . FsoSNEBOO (P o Mai -~ S —"
= i % Painting and rust condition Oll level gauge ﬁEOHk aoJ Pugﬂmnlwuao mskuws,iosrwuwol oomti (Levemt\\g/e a@ten?nf:e) Ao Jums ?onu fl{h??ﬂﬂjo
1"-,__-.,- i : ntvAoel ToRvNNLIURUS:NOUADEIDAoNSIIAB WINATARTNOWBILICUINITRUSMSAIaIoJov udrumo:nnAU
= 1 e UAudounumssoBy o Unausieinousou ® S:UUNSDrivovNIJOIUAD nJoIUavlWuNIZensItus
T 18:50eISOBIUML Cooling fan Grounding system
| Gaskets and leakages . B ~ o B o B o . .
| InairoluisitnotuiovmsivdingollavlwihdoemsiBounenouu BomsaianisosSnnfoanouionalnmsrimiu
o ® dmw Bushing ® NSHNADIBU e TOdISVaY / WOdlISOM lasnhnuovaouUs:nourne TundanlavluwidudsntviainsndovriunoidemeliaevsoelinuonJavium
Bushing la:MBU:USSY (Silica Gel) High/low-voltage fuses JoremslBounenouLtumuRaovmssoe)
Dehydrating breather '
and Silica Gel
Distribution transformer is the origin of power distribution in the business. The lack of maintenance does
% flet ® e ® e not cost only the repair expenses or the rental expenses for the replacements but also damaging business
Others Others Others o ‘ . ‘ . .
continuity, where this damage could be severe in some industries such as metal forging, frozen food,

cement manufacturing, healthcare, media, theatre or recreational, for instance.

QTC Energy Public Company Limited has experienced and understood this problem. The company
emphasizes that in addition to choosing quality distribution transformers, preventive maintenance would
also be another solution to the problems, so we have a team with experienced engineers and technicians
to perform preventive maintenance for distribution transformers before the problem arises.

We usually wish to maximize the lifetime of distribution transformers, by performing a maintenance with
depth understanding of the structure and each components used in distribution transformers is a way 1o
prevent damages and extend the lifespan as wished.
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DISTRIBUTION TRANSFORMER
MAINTENANCE UNDER STANDARD
CONTRACT

IwuULIUMSUISLSNIBLUovUa rSURoNUaolwh
DISTRIBUTION TRANSFORMER PREVENTIVE MAINTENANCE PLAN

S:&l:loam.smlljums
amun nonssu swerioamseidums | Person in action
o o S Sequence Activity Duration QTC L
mSUWS‘\DSﬂUWﬁUOHUa\ﬂuJUJWbUmSZUWHROWUSOUVD&IOWWFT (Dry Type) 2:1UUNMSSNWNAIUEEDN 18:MSMSODEOU Owner
suUSUIENOWUSOUITUUSMSEATUANSUNJoIUav IWMBTNS:UeEnouSouoethidu BoildunJoiavlwuhiBriu
oglnerol NUNNEATY vovthiduuoNDIN:SIENDSOUIED EormntnAiduauounwiwwh Aoaainnaoulnny 1 sousoudolanUoIUAvRDFITLMS 4 v
Arirndonday Tuihinamssisaidamedo thiudouamu msaiasnuiuBotovniudeumhiduidouamw mia Collect information about transformers
IneiMsmsovaoudINSEHLITUNLIUNDIW Wandiaind BoomirnsunowdnUunANINATUMElunJoIUavIumho
AnoNDAlA Iadeninemneds mikisenunsnmmodooruinlulAnuniood lesmsufjumiuanunu: Tho IN—
“ . _ _ o 2 nsovamwIonu / AUAOOEND LU lia:
MsU1suSNuIBoUJOLAU Amolwuhdus v
Pre-inspection / Oil sampling oil and other
electrical data
The maintenance of Dry-type transformers would be performed primarily by cleansing and checking its
cooling system. For Oll-type transformers, which are widely-used, the roles of oil are system cooling and
Insulating. Most of the root causes for transformer damage is attributed to degraded oil, the preventive 3 JipsrrirmAITuaUOULOLtITUIB:AMOIWWN US|
maintenance could be done by performing and electrical, physical, and chemical analysis of oil, which sourvamuroluuoononaiia:ounsad L
. . ) o ] ] ) Analyze the oil insulation and other electrical 8-10 1nSOV/3U v
would allow us to recognize the abnormal conditions in distribution transformers as well as their root Data including general conditions of transformers gunuUBUOUIEANW
causes so we could prevent further damages from happening, and this is what we call And accessories UBVIIOOENY
"THE PREVENTIVE MAINTENANCE". 8-10 transformers
Per day Depend on
4 lauowamsdIASE WSOUIWUURUAMSUISOSNL quantity and condition
Present the analysis result and maintenance plan of the examples ‘/
2-4 1PSOV/AU
mauToa1U1SﬂlaOﬂTbTU§UIIUUﬂWSTﬁUSﬂWSmSUB_\)Sﬂm.Ilﬁ\).UO\.)ﬂUEﬁﬁSUﬁUOIIUa\)]uJU].ﬂﬂ 2 §U||UU Ao 5 sTPALIUSISIN L e
Interested customers may choose one of these two distribution transformer preventive maintenance plans Maintenance decision per day v 4
6 UpuAvusYSNMUILUURUAYIU
52 _ _ Perform maintenance according to the v
1. luulBaryryusMssIUNSIU operating plan
Standard annual contract
7 IMMSIEUESU
Prepare the conclusion report v
2. IuUIBMsURUFAMsnsovaouliamsuisusSnuIdunSLASIO
Ad-hoc laboratory testing and maintenance 5 UOANAIUSMISUISISNISIED (Foidon)
Propose annual maintenance contract v
(continuous)
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NMsUISVSNUKUDULUaVIWWITQUIBatYtYIUSNS LUUINASTIU
drsSurouUaviwwads:=tnns:ungAIUSOUADUUNUU (OIL IMMERSED)

DISTRIBUTION TRANSFORMER
MAINTENANCE UNDER STANDARD CONTRACT
FOR OIL-IMMERSED DISTRIBUTION
TRANSFORMERS

1. oulumssuusms
Conditions of service

1.1 SUUSMSNNS:UUISYAUIWUITUS:UUDINLIE]
Cover all electrical voltage in the distribution system.

1.2 Fovilundoivavsins:enouSouRosLhuundonlay (Transformer Oil)
Must be distribution transformers that are using transformer oil or silicone oil for system cooling.

1.3 moviJunJoiilavstn Off load tap changer / On load tap changer (OLCT)
Must be the Off-load tap changer type. / On load tap changer (OLCT)

2. seloalAusms

Service Duration

1 U Uuisiouavunislugnuniusms Inendirmmstisusnen o amunioundondavnn 6 1fou sousiuou 2 ASH/U

One year after the agreement date. The maintenance shall take place at the installed location once every
six months or twice annually.

38 | OPERATING MANUAL & PREVENTIVE MAINTENANCE

3. youlumnvu

Scope of Services

3.1 TAusMsUsusnnnJaivavmusiealdanmsuisosSnuilugo 4
Provide distribution transformers maintenance according to the detail In Section 4.

3.2 olna BudounTrusmsinaluanATEIDUIAIN aisUovnunouBU (Silica Gel) LhJuno 1Uavluinu 5 ans
UsAuenv/Baeny vovaunsnindonlavludoun Iusovmehiiunsols ounstliumseantifu
Equipments/spare parts that would be provided free of charge are silica gel, transformer all
(not more than 5 liters), rubber gasket/seal of transformer parts that do not require fuel change or special
lifting equipments.

3.3 mMndinmaniduennsniSeniAnaon 24 5ol IneluAnAISOMUUSMS/MenuunnuUTuMsIAUND
24-hour support would be provided without additional service/transportation charges in case of emergency.

3.4 dnnoidavehsovlriguiBidondoldavniiusmsinnsisalaavsounuusdng InaluAnmisianiou Moudy
MsneN NSoMSNINSU (NSCUNUSUNY TdnuonlavahsovlAeiuis usun« oanmsould 10%)
Temporary distribution transformers would be provided without additional charge If transformers under
the contract are damaged and under repair except transportation charge, forklift charge, or crane charge.

3.5 NstunrovBoUnSoIUaeUD:ng Budou FovnnaouthidunJoilaviuudus DU IModtode Ununy/Jounwso
MUAWUIOUIRIN Nngou DGA Nnaou Moisture Content NngioU Neutralization Number 1o nacou
Power Factor nSonovnsoonsoluaaueiiunso dus) uonintoonis:uldtoriu anFiosionulsudinkou
Alseludgouniou
Additional charge will be applied to the customer if the repair or equipments/parts replacement or
transformer oil analysis is required in order to Investigate problems/ damages as appropriate, such
as DGA test, Moisture Content test, Neutralization Number test, or Power Factor test, or filtering and
oil changing that are apart from the description above.

3.6 TAIu:U/doliauoiumuiAuinignAmnstdwudrumidonni/usudsoniJoldavoehvnnsoviiolinuoidan
Joremslsougiuendlia:inowiBotiolumsoelwiduoenos
Provide additional advices/suggestions to the customer if the problems are discovered to perform
appropriate repair/modification to extend lifespan and maximize power distribution reliability of the
transformers.

3.7 damsiemuwamsisosSnnJoilavivieinSoviranmididoduds:onnuoilas
Prepare the maintenance report for each transformer for the customer to keep as a transformer record.
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4. SIEAIDEINMSUISOSNU
Maintenance Descriptions

4.1 NnaouMANUITUOUOUIODADEIAISVED ADEIAISOPIIANSION (Insulation Test)
Measurement of insulation resistance an Insulation Test for high-voltage coill, low-voltage coil, and grounds.

4.2 NndoumMAIUMUMUUoODYnroavau (Ground Resistance Test)
Measurement of a Grounding Resistance Test.

4.3 NSovEoUMSoEISoBUUoLLITUNTaIUavoNUIAULNDIaU:RLIOvOUNSURVY NNdouuovniJoluan
Inspect all leakage from tank gaskets and gaskets of other equipments from all parts of the transformer

4.4 NSOOMISOEISOBUTOLLITUNJOIUAYDINSOEBoUIa:EoUrIve tovroronJoluan
Inspect oil leakage from all joints and other part of the transformer tank.

4.5 NSODAOUADIUILL MAoIUEEnIiaMaNsJovr UMSinNSoudovoroanemulwisvaviamuIsosr
Inspect the tightness, clean, and apply the corrosive protection substance for high-voltage terminal
and low-voltage terminal.

4.6 NSODAOUNDIILU MADIUEEDNIIAMENSTOLUMSAINNSOULOVTOROENEIAU
Inspect the tightness, clean, and apply the corrosive protection substance for earthing terminal.

4.7 nsovaouMsmuUlarinOUaomaUNSTUMELONFVY tovniJoluay 15U INJIBLIOS Nosiudinos rosion
usloasiael “a
Inspect the operation and clean external equipments such as tap changer, thermometer, oil filing pipe
Ignition tube, Buchholz relay, and others.

4.8 nsovaoumsmmula:macua:onoUnsnidovrundailavrvomuisvaviaisoei Dodisvay Dodisvm
doun «a«
Inspect the operation and clean protection equipments for high-voltage and low- voltage side,
high-voltage fuse and low-voltage fuse, lightning arrester, and others.

4.9 NNEOU MSODEOU llaisusSnuiawEstnnigondan
Specific test, Inspection, and maintenance
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n. AdolUavlwuhstn Conservator
Conservator Type Transformer

- nnaoumAaNUItuaUOUTOVLIJunJoIUa (Oil Dielectric Breakdown Strength Test) NNINSOD

Perform Oll Dielectric Breakdown Strength Test for all transformers.

- MSODAOUANSUOLAUAOIUBU (Silica Gel) Sidounrumunsolu aiuaeuliinuiunsriidouamu

Inspect dehydrating breather (Silica Gel) for degradation, and provide replacement If necessary

-r-] u. nJonJaolwuhstn Fully With Oil Sealed
. Fully with Oil Sealed Type Transformer

- nnasurnIduauoULovLIdUNUoIUaY (Ol Dielectric Breakdown Strength Test) TunstuiFnowiBuauou

T—H-I A. AdonJavlwwhistn Nitrogen Gas Sealed

UoLUNAONFINAIINSHIUNSONUDIUAVTSOEISOEU
Perform Oll Dielectric Breakdown Strength Test when the Insulation level of cails is lower than the standard
or in case of transformer leakage.

Nitrogen Gas Sealed Type Transformer

- nnasuAmnIduauoULOVLIJURUOIUaY (Ol Dielectric Breakdown Strength Test) TunscuifnowiBuauou

yovUNAoNFINOILINSIUNSOIRAILINSIDUSOBU
Perform Oll Dielectric Breakdown Strength Test when the Insulation level of cails is lower than the standard
or in case of nitrogen leakage.

- NSovARUNMIRAILINSIDUINENDINSIAUSNADIUAU

Inspect for nitrogen gas by the pressure level.
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MsuIsusSnukaudaviwwhlaaiBanytyiusmis Luuuasou 4. SIIAIBEAMSLUISOSNE
drsSuroudaviwwads:=inns:ungaousauaduo1NIA (DRY TYRE) Maintenance Descriptions

DISTRIBUTION TRANSFORMER

MAINTENANCE UNDER STANDARD
CONTRACT FOR DRY-TYPE
TRANSFORMERS

4.1 NnaouUMAIUITURUOULOVAOEIAISVED AOEIFIISOFIZANSION (Insulation Test)
Testing an Insulation Test for high-voltage coll, low-voltage coil, and Earth.

4.2 NAEoUMAIUMUMUZovOnFioaviu (Ground Resistance Test)
Testing a Grounding Resistance Test.

4.3 nsovaoUanUNNTUovs:UUMSSIEnoIUSoUlunovnSoamunAvniJollavdlavwonsoiulumuinnsgiu
1 AMnuAnSolJ
Inspect the temperature of cooling system in the room or the Installed location whether or not it is
sufficient or up to standards.

1. Doulumssuusms

e . 4.4 PSOPEOUNOIILLU MADIEDNIIAMENSTOLUMS INNSOUOVTOROENEIMUIWISOEIZMUISOM
Conditions of service

Inspect the tightness, clean, and apply the corrosive protection substance for high-voltage pole and
low-voltage pole.

SuusSMSNNS:UUISYAUIWWITUS:UUTINLIES
Cover all electrical voltage in the distribution system. 4.5 NSODADUADIUILL MAa:aniiazmansJovnumsrinnsoudovdoriolfumeiuniJoitanmuisay Iamuisoe
Inspect the tightness, clean, and apply the corrosive protection substance for tap changer joints inside

The transformer for high-voltage terminal and low-voltage terminal.

2. seroallAusms

Service Duration Inspect the tightness, clean, and apply the corrosive protection substance for Earthing terminal.

4.6 NSOvaDUNILL MADWaDnIamansJovn TUMSNnNNSOUUODANERU

1 U Guiwiduavuiiuanunniusms Inaidirmmsuisosni tu anmuniBoundolavnn 6 1Iiou sou 91uou 2 ASH/U 4.7 nsovaouMsrivUiar hinoaomaUnsnidovUnTaIav dmMUISuaDIasOToaISvay Wodisy s douh <ad

One vear after the agreement date. The maintenance shall take place at the installed location once every Inspect the operation and clean protection equipments for high-voltage and low-voltage side,
six months or twice annually high-voltage fuse and low-voltage fuse, lightning arrester, and others.

4.8 NNadU NSODEOU llaisusSnuiaustnnidondan
Test, inspection, and maintenance

3. youlumou

Scope of Services

3.1 TAusMsUisusnunolvavmusiea:denmsisosnusiugo 4 11 - _
Provide Dry type transformers maintenance according to the detail in Section 4. . ﬁUOlluaD][Ulﬂ]UUﬂ Dry Type Class F, H
3.2 adna/BudounihusmsinelAnAIBHEImUlAIn Uon NSo anstuiny INUauouUBouunaonnsSoorion| : Dry Type Class F, H Transformer
Parts/equipments that are provided without additional charges are nuts or screws, and Insulation tape
for coils or joints. - MsovavUMSMUIIMANIUENOUNSTUMEILONIVY ovniJoluay 18U INOSIudinos anuninuoansumue

B B o . o B , B Inspect the function and cleaning external equipments such as thermometers and alarm signals.
3.3 r‘mummqmouamsmsarﬂmmaom 24 301wy IneluAnAIISLMUUSMS/MeENUUNRUTUMSIAUNY

24-hour support would be provided without additional service/transportation charges in case of emergency.

3.4 dnnolidavehsovirgulBidonJoluavnusmsinnBisniia:evEounuusEng IngdluanAis) enidu Auugy - =17 B i
AsneN nSomsnINSU (NSEUNUSENe Tudndonuay éhsovlkeuls usun« vanmsouli 10%) d. hUOlIU8\ﬂUJlH1L‘5Uﬂ D_ry Type CaSt Resm
Temporary transformers would be provided without additional charge if transformers under the contract ! Dry Type CaSt ReSIH TranSformer

are damaged and under repair except transportation charge, forklift charge, or crane charge.

(If the company is unable to provide temporary transformers then ten percent discount will be offered) - MAoWEN ITLUSOVSIUTEINOIUSOLIOVAOEIFISIAD ﬂoaa'||8\>[7ﬁ||a:maTum:hUonUa\) Housing

35 ﬂSfUﬂ[ﬂO\)bOUhSOlUaauoTha/buaou FovnmaounUoIUavIuUEU 10U IT0300aadom/dounwson Clean and blow dust in the heat-exhaustion pipe of high-voltage caill, low-voltage coil, and inside enclosure.

V]]LJHOWU’\)WIUUI’]SOOU% uonNintomnns: U]OUW\)V]U aﬂFﬂO VWO\)IUUUJSUUJWDOUFNTD’\N&ITU&OUHILUU o ~ o _ . .
Additional charge will be applied to the customer if the repair or replacement of parts/equipments are - MSODEOUNDIILIL MADIEEDNIIARMENSUoLAUMSAINNSoULoYToroInUMel TunJoidavmuisvay

required, or additional tests have to be conducted to investigate problems/defects as necessary apart Inspect the tightness, clean, and apply the corrosive protection substance for tap terminal inside
from the above description. the high-voltage side of the transformer.

3.6 TnFiuUdolausiu DUIRUInanAnsriwudnumidoinuusuusoniJoravoeonnaion Iolinondavdoe)

msIBougiuenoliainoiBoriolumsoelwiDuoevr

Provide additional advices/suggestions to the customer if the problems are discovered to perform
appropriate repair/modification to extend lifespan and maximize power distribution reliability of the
transformers.

3.7 onrsiemuwamsisvsnsndoluaviviainsovianAldiioluls:onnoidan
Prepare the maintenance report for each transformer for the customer to keep as a transformer record.
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Inspect the function and cleaning external equipments such as controller, thermometers, thermal detection
equipments, cooling fan, and other (alarm) signals, among many others.
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