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pressure scated)
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- yiin YS18-80-bF3H
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- naising 700 Aninouni

- uiadd 7 wims (oil colurmn)

6.1.3 FafmunvesinansuemnAiilas
- wilowazdu KH680-04 wuu Centrifugal axial flaw
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Ref  JISC-RED-001

Date: § January 2025

Letter of Authorization Confirmation

Hitachi, Ltd., Railway Systems Business Unit
hereby confirm that

Hitachi Asia {Thailand) Co., [ Ri{xB

952 Ramaland Bldg., 12" Floor, Rama IV Road,
Suriyawongse, Bangrak,

Bangkok 10500 Thailand

including its agent named Asta Engineering and Seivice (Thaitand) Co., Lid, (AES)
are authorized to sell spare parts supplied by Hitachi, ltd. for maintenance of rolling stock to the
State Railway of Thailand (SRT) and SR.T, Electdfied Train Gompany Limited (SRT-ET) for the

Red Line Mass Transit System Project based.

March 2026. Our confirmation hérein

This Letter of Authorization Confirmation. is valid until 31st :
tems for the Red Line Mass. Transit

shall be applicable only in retation to the above-mentioned i

System Project.

Hitachi, Lid. Hitachi Asia {Thalland) Co., LEd.

A
B B
v Yasuharu Tanihira
Deputy Genaral Manager
Sales and Coordination
Asia & Japan jnitiatives (Sales & Projecis)
Raitway Systems Businass Unit

Hitachi, Ltd.

e asy

FRIEANY

....‘.“.i.g‘....?....'.Wii?‘fé.,M‘um’fé

......... e o TRHYTY

AEVEITINE

@ Hitachi, Ltd., Railway Systems Business tUnit
Akihabara Daitiru Wuilding. 18- 13, Solo-Kanda | .chome, Chiyoda-ku, Tokyo. 101-8308 Japan
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Ahout Hitachi Rail

Its mission Is to help every passenger, Cusiotmer and community enjoy the benefits of more connected,
seamless and sustainable transport. With revenues of over €7bn and 24,000 employees across more
than 50 countries, Hitachi Rail is a trusted partner to the world’s best transport organisations. The
company's reach is glohal, but the business is local - with success built on developing local talent and
investing in people and commuinities. {ts international capabilities and expertise span every part of the
urban, mainline and freight rail ecosystems = from high guality manufacturing and maintenance of
rolling stock to secure digital signalling, smart operations and payment systems. Hitacht Rail, famous for
Japan's iconic high speed bullet train, draws on the digital and Al expertise of Hitachi Group companies
to accelerate innovation and develop new technologies. Hitachi Group is present in 140 countries with
over 270,000 employees and global revenues of €54,55bn / ¥8,564 bn.

The Hitachi Group Identity

Hitachi Group ldentity encompasses our Mission, Values and Vision. The Missioh communicates the
purpose of aur husiness, The Values reflect our core principles to fulfil the Mission, and the Vision
conveys what the Hitachi Group aims to become {n the future.

Our Mission, Vision and Values

Our befiefs and actions are guided by our mission, vision and values. We take pride int holding ourselves
and our projects to the highest standards, and our values provide benchmarks to evaluate our successes

and opportunities for improvement.
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Qur Locations
Hitachi Rail in Asia Pacific '

Hitachi Rail is driving the mobility transition across Asia Pacific with advanced rall technologies and deep
regional partnerships. From signaling Innovation in Singapore to autonomous metro systems in Taiwan
and high-speed rail ambitions in india, our footprint spans major markets including Mataysia, China,
Australia, and the Phifippines. With thousands of employees and active prajects in over six countries,
we're delivering smart, sustainable transport solutions tallored to focal needs. Our vast presence
showcases our commitment to collaboration, digital innovation, and low-carbon mobility. As cities across
APAC modernise their infrastructure, Hitachi Rail is proud to be a trusted pariner in building connected,
resilient transport networks.

wManufacture Of Main Transformer

Location of manufacture is located in 1 Chome-1-1 ¥okubucha, Hitachi, Lbaraki 316-0035

Locations

MO®

4 e BTN

'w--..u-..-. ................ i Teis

iy



ii‘ﬁ” o

Pidain

Information About Main Transformer Specification

_Cowpliance Slandard

[EC 60310-2004 ~ .

Tvpe AFOCK-MS type ~
System Single phase, shell- -fype,

Outdoor, Oil-foree air foree rooling

Silicone oil idunersed, non. pressure sealed
Rated value Primary: 1,880 kVA; 25,000V, 732 A

Secondary: 1,880 kVA, 1.000V:d x 470 A

Wiring connection

(I A
U

ETe Ve MWy | AV RLE Al
-~ Typeof insulation Class & . Hm_ ]
Temperafure rise limit Winding $3K (Resistance method)
il 55K { Thenngmeter method)

| Total mass

3200ke(including cooling blower)

Transformer Ojl Pump Specification

Type V318.80-bF3H )
Power e {3 Phases, 3 SQHz 400V R |
Oufpul 1.8kW

Discharge

706 Lisin

L

7wy oil cofuma

Transformer Air Blower Specification

Type and model KH630-04
C'entrifuoai axial flow type
Elaclri¢ motor FEQ:OY
Completel\f enclosed fan-cooled fype
(cage type)horizontal fype -
Pawer 3 Phases, 50 Hz, 400V
Airvolume 110 m¥min

686 Pa (af 25°C)

| Air pressire
Rotational speed

1, 420 min’! —_—

Bearing

oad sider 6306UUC3
Anti-load side; AC6306LLUCS

Eaint color

Girease: MULTEMP SRL
Munsell N6

Specifications Of Insulation Oil yse in Main Transformer

TN

Description Specilication o
Manufacluzer Shin-Etsu Chemieal Co., Ltd.
| Manufactures Address 6-1, 2.Chome, Ohtamacli, Chiyodaku, Takyo, Japan

KF-06AE-S0CE
Dimellivipolysiloxane, single
Boiling Point

Pmducl Name
Compcslllon
Physical and Chemicad Eroperties

Not applicable

Vapour Pressure (a1 25°C) Nepligible
Vapour Density (air=1) Negligible

“specific Gravity @t 25°C) ] 0960 ..
Melting Point Not applmable
Evaporation Rate Negligible

Mot soluble (<! ppm}

 Solubliliny in Waler
Appearance {eolour)

‘Colourless, iransparen

| _Apperamee (form) | Fluid
Gdour Odourless




Drawing Of Main Transformer
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Description

TEM DESCRIPION
No
1 PRIMARY BUSHINO {INTERFACE 0,))
i PANEL SOCKET FOR PRIMARY EARTH END AND TRACTION
3 QIL COOLER
4 COOLING BLOWER
5 OIL FLOW RELAY
6 TERMINAL BOX
7 PRESSURE RELIEF DEVICE
8 OlL PUMP
9 TEMPERATURE RELAY -
10 OIL LEVEL INDICATOR
11 CONSERVATOR
12 HANDHOLE j
13 VACUUM VALVE {15)
14 DRAIN VALVE {15)
15 FIXING LUGS OF TRANSFORMER
16 FLEXIBLE AR DUCT
17 RATING PLATE
18 EARTH TERUINAL
19 RUBBER VIBRATION ISOLATOR
| 20 LF'E.UG FOR PRIMARY EARTH END AND TRACTION
T —
lT::)Vi DESCRIPTION OPEN/CLOSED
13 VACUUM VALVE {15) NORMALLY CLOSED ]
L 14 DRAIN VALVE {15} NORMALLY CLOSED

NN
LIPS
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Spare part

)
ITEM
DESCRIPTION DWG NO.& Parts No
No
[ P —
1 Primary Bushing EM3-RS-AB-1502.02#1
[
2 Oil Cooler EM3-RS-AB-1502,0243
3 0il Flow Refay £M3-RS-AB-1502.0245
4 pressure Relief Device EM3-RS-AB-1502.028#7
5 Qil Pumy EM3-RS-AB-1502.02#8
6 Temperature Relay EM3-RS-AB-1502.0249
7 Vacuum Valve EVI3-RS-AB-1502.02#13
8 Drain Valve £M3-R$-AB-1502.02#14
[ ]
9 Flexibie Air Duct EM3-RS-AB-1502.02#16 ]
o v ‘w ......... Ui
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e GEETUM

Main Transformer i
(;“//ﬂ‘iimh
Model 3M-3LDOMM0-A N T

RRTOTIORTON ¥ S RS LA b

RO VAR D]

Page |

Elitachi Main Transformer Maintenance Manual



Main Transformer

The rnain transformer, also known as traction transformer, is mounted under the rolling stock
floor, This main transformer receives high voltage electrical power at its primary side from
overhead power lines. The received power is transformed to an appropsiate voltage to supply
electsic power to the fraction motors and the alternating auxiliary cireuit equipment via converters,
Tt steps down the 25KV single phase supply to four 3-phase 1000 voltage supply.

The transformer is a shell-type form-fit structure and filled with silicone oil. The silicone oil has
been subjected o deaeration and dewatering treatiment. The transformer is sealed in anon-pressure
state. A metal bellows conservator is provided to cope with any rise in internal pressure caused by
variation in volume resulting from changes in oil temperature, The metal bellows conservator is
designed so as to absorb expansion and shrinkage of oil to keep the pressure inside the main
transformer the same as the atmospheric pressure (Figure 0-1), The conservater is welded on the
uppet portion of the main body, and a stainless steel bellows is housed in the conservator, The
outer peripheries of the bellows are fiiled with main body ail, while the inside of the bellows is
filled with air open to the atmosphere. An oil level gauge is attached to the conservator and is
used when oil is poured into the matn transformer and to verify oil is covering the transformer

windings. The gaunge is protected by a protective cover.

The wansformer is a forced-directed oil, forced alr cooling type. Lleat from the transformer is
removed by circulating silicone oil between a wmain tank and an oil cooler. A motor-driven oil
pump is instatled in the oil path to force oil circulation. A cooling blower is mounted on the oil
cooler blowing air into the oil cooler, The air, with its heat exchanged in the oil cooler, 18
discharged outside the cooler. The oil that has absorbed the heat from winding coils and iron core

is sucked out by the off pump and is again fed back to the oil cooler for heat exchange-

Yot viewing oil temperatures in the main transformer, a temperature relay is installed at a position
where theoil temperature goes up during operation dud where maintenance and inspection is easy
to carry out. The temperature relay has a scale covering 0°C to 120°C, and has its contact points
closed when the oil temperature reaches 100°C. The contact point, MTThRI, will trigger 4
warning signal, If the oil temperature reaches 105°C, the contact point, MTThR2, wilt actuate,
resulting in the shutdown of the trangformer,

I oil flow comes to a stap due to breakdown in the motot-driven oil pump or other reasons, there
is a possibility that this inay cause thermal and electrical problems because of the overheating of
winding coils. For this reason, an oil flow relay is installed in an oil sircuiation path to detect
stoppage of oil flow when the pump is switched on and to prevent overheating of the winding
coils, '

A pressure discharge valve is ‘nstafled on the transformer to discharge aay abnormal pressure that
is generated by an electric arc occurring at the time of main transformer problems. The valve has a
linkage mechanism and springs. When abnormal pressure oceus in the main transformer, the
internal pressure is released at once by opening the valye. As the interoal pressure drops, the valve
returns automatically to prevent oil outflow,

A heat-resistant epoxy system resin mold integrated-type bushing is provided at the primary side.
The bushing is puiled out in the main transformer toward the lateral side ina transverse manner.
The conductor in the bushing is connected with a high voltage cable. A panel socket is used at the
secondary side, Terminals are pulled out from the main transformer toward the lateral side for
connection with externaf equipment by cables. z / '?
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¢ relay, the automatic reset-type pressure gischarge

The motor-driven oil pump, the temperatut
are collectively arranged at the main

valve, which require maintenance and jnspection,
transformer lateyal side.

Wetal bellows o

P

tain transfomer body \\%
oy

=

oy T g ’,-»7—-—;}-;-7—"1- s ;]
.Iﬁ/__&.z_l_éf __;.:,...._/ / v

[nhalation

Wihen coolad

(Low temperature] Gil level gavge

Inisulating ol
{Condensation}

Exhalation

when heated
iHigh temperature]

Insulating o VAL et A /
(Expansicn)

Figure 0-1 Operation of Conseyrvator
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Main Transformer Specification
Main Transformes Specification

e
[ Compliance Standard 1EC 60310-2004
- | 1BC 60310-2U04 .
Type AFOQCK-MS type ]
System Single phase, shetl-type,

Rated value

Wirtng connection

Type of fnsulation

‘Temperature rise Limit

l Total nass

Silicone oil imemersed, noh-pressuie sgaled

Secondaty: 1,880 kVA; 1,000V 4 x 470 A

Outdoor, Oil-force akr force cooling

Primary: |,880 kVA; 25,000V, 752 A

'«

10} 1

g MBy tike Ve i
Class A
Winding 5K (Resistance method}
Oil 55K (Thermometer method)
1200kp(including cooling blower)

Power

S

Ouiput

Discharge

e

Transformet Oil Pump Specification

¥$]8-80-bEIH
7 Phases, 50 Hz, 400V

1.8 kW
700 Limin

e e

Transformey Air Blow

Type and model

Elcetric motor

Power

“Fyn oik coluimn

et Specification

KH680-04

Centrifugal axial flow type
FEQ-OU
Completely eniclased fai-cooted Type
cage type)horizontal fype

Adr pressure

Air valume

Bearing

Rotational speed

Paini coler

3 Phuses, 50 Hz, 400 Y B

1 10 m¥/min )

S

686 Pa (at 25°C) -
1, 420 min!

Load side: 6306UUC3
Anti-load side: ACH306LEUCS

EHitachi Main Transformer Maintenance Manual

Grease: MULTEMP SRL [
Munsel] 146 [
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Maintenance Star Chart

FFl'equency Activity Description Maintenance | Time Required Persannel -
Level reguired (hr) No. of Skili Level
{See Note 1) Staff
4 days Visual check of aly 1 0.1 1 L
| blower L I
4 days Checking for i 1.1 1 L
abnormal noise and
vibration from ait
blower . N R R
4 days Inspection for damate 1 0.1 { L
to pits, trace of
pressure discharge
valve motion and oil
_ | leakage. e
. Weeldy Cleaning of air blower i 03 ] L
2 weeks Cleaning of cooler 1 0.8 |
- e
& manths Checking for 2 0.2 1 L
(Remark 3} abnormal sound or
abnormal vibration
from oil pump o de S E—
2 years Tnspection of vil 3 0.3 1 1
(Remark 4) | pump L S B . ———
3 years Checking for damage 4 i 1 I
1 and deformation i B
3 years Replacement of air 4 i Wark in i
blower shaft bearing workshop
and consumable paits o —
3 years Repairing coating 4 1 ] I
after removing slains
N | andrust ne - U
3 yeats Tnsufation and 4 1 1 I
dielegiric logs test | L - - ]
3 years 0il level check dnd 4 1 Waork in 1
il analysis || levoratory L
6 years Dielectric strength 4 0.5 Work in H
test {afier reloading workshop
- 3 transformer} — | —
6 years Induced voltage test 4 0.5 Work in H
{aRer veloading workshop
tiangforman . .. I I

4 Days Preventive Maintenance
1) Visual inspection for deformation, loosening of paits and oil leakage, Pay atiention to
traces of pressure discharge valve operation,
a) Switch on the wransformer aiv blower. Confirm that there is no abnor a}\noisc or
vibration from the machines. / f!\/ Usug s
b) Check to verify oil level js vicwable at the gauge " .

................................ ARVITIANY
Page &
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Weekly Preventive Maintenanee

Main Transformer Blower Metal Mesh Filter Cleaning
2)  Isolate electricity to air blower.
3y Lockout /tagout the supply sW itch.
4) TInspect the dust adherence state Ont the blower metal mesh.
5)  Clean clogging on the metal mesh filter.

a) Remove the M8 bolts (_e:ight'positions) that conneet the metal mesh filter with the
electric blower main body, and dislodge the metal mesh filter.

b} Clean the removed metal mesh filter using a nylon brush and vacuurn cleaner.
¢) Remove the contaminants fhat are accumulated inside the cooling blowet.
d) Re-install the metal mesh filter,

6} Opetate the air blower to ensufe the machine can werk smoothly.

Coaoling blower

& / Mesh net filter
. ro_

U Altet remaval gleaning

<

,,\/‘
(L L Ysesun

M8 Bult A -
S e Q T e It UARY
ﬁf"““"“’;\“gm U
Figure 0-1 Cleaning Cooling Blower Metal Mesh Filter '
............................... Qg
5 TERSANE]
Cheoktist
Prapulsion System Maintenance Checidist F_—mj
Weekly Date & Time completed:
Task Description Activity Deseription Pags/Fail Remarks
Maio Trapsformer Blower Metal Isolate electricity supply to
Mesh Filter Cleaning afr blower. Lackoul / tagout
the switel
Remove the bolts connecting
ilic metal mesh filter with the
electric blower main body, _

Hitachi Main Transformer Maintenance Manual




Weekly

| Propulsion System Mpintenance Checklist
Date & Time completed:

Task Description

Aotivity Pescription

Cheelc

and dislodge the metal mesit
filter

Remove and clean the fi
Remove contaminants inside

| coolipgblower
Reinsiate the fiitey

Remove lockont fagout
Restore power supply to @it

| blower

Prepared by:
Reviewed by

e
| Pass/Fail Remarks

e ———

fter |

<PName>

7 Weeks Preventive Maintenance

Main Transformer Oil Cooler Cleaning

7
)
9

10)

L1

Isolate electricity to air blower-

Lockout / tagout the supply switch.

Remave the flexible air d

between the oil cooler and the cooling blower.

—
<Name> | <D= ] <Pepartment> ]
<iD> <Department”

et by loosening the one-touch bands of the

e ]

flexible air duct

Remove the protective metal mesh by dislodging the bolts that connect the metal mesh

with the oil cooler,

Remove the contaminants that have accumulated at a fin area on the air inlet portside of

the oil cooler using a nylon

cleaner, Contaminants can be D

the oil cooler.

prush (the use afa metal brush is not allowed) or a vacuuun
town off by compressed air from the air outlet port side of

Clean the flexible air duct and protective metal mesh,

Clean the inside of the air passage thoroughly using high pressurized water, such as a jet

of warm wate.

When using chemicals for washing, rinse thoroughly so that no chemical constituents are

ieft inside the passage.

After finishing the rinsing, use compressed to fully dry every corner inside the passage

quickly.

16) After the cleaning is complete, re-install the flexible air duct and protective metal mesh.

17

Remove lockout/ tagout at the electiicity supply switch.

§8) Restore the circuit o normal.

19) Operate the air blower to €ns

Hitachi Main Transformer Maintenance Manual

ure the machine can work smoothly.
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Fleitle air ducl
Qi casler Cocding plawer

Mesh net hlter

One loseh band

{t Removal

tash net filtar Flaxipia air duct

Pigure 0-1 Cleaning of Oil Cooler Blower
Heat exchange amount: 100 KW/S5K

Circulating ol amount: 700 Hmin
Ol exit temperature: 80°C
Cooling air valume: 110 mfmin

Air inlel temperature: 25°C
Ugzgaun

ATIINTS

AT

Qi flow

Figure 0-2 Main Transformer Oil Cooler

................................ FEIHANE

Note

v The recamnended frequency of cleaning oil cooler is dependent ujpon the usage eavironment, thus please

decide the frequency of cleaning after observing the clogging conditions (one guideline is to undertuke
cleaning when the ¢logging reaches up 0 10% to 20% of the air intet porl frant fin area of fhe oil cooler).
o Asaguide, cleaning the fin portion more than once every moath is ndvisable. It is important to condust
cleaning work as frequently as possible, {hereby msintaining a degres of cleanliness inside the air duct.
»  There is the possibility that the adherence of corrosive materials (i.e. heavy inetals such as coppen
contaminants in the atmasphere, sea salt, efe.) and their enriclunent may accelerate the corrpsion in @
refativety short tise and lead lo oil leakage. Therefore, cleanlng at every certain period is required. |

itachi Main Transformer Maintenance Manual Page 9




To make an assessment as to whether foreign materials block a passage or not, check whethet there is any
rebounding of air ard water when the compressed air or jel water enlering the space between fins at a right
angle. Rebounding air and waser indicate that the passage is blocked. Continue rinsing until the
rebownding is not observed.

The recommended frequency.of 1instug depends on the usage environment, Rinsing every two metths is
suggested initialiy, As a guide, the ait path shail be rinsed ostce at least every three months. 1t is impotiant
fo conduct Tiasing a3 frequently as possible, thereby maintaining a degree of cleanness inside the nir
passage.

Checklist

Propulston System Maintenance Checklist R
2 Weeks Date-& Time completed: .

Task Description Activity Description Pass/Fail Remarks
Maiu Transformer Oil Cooler Lockout / tagout power '

Cleaning supply to air Blower ]

Note: Use mild chemical to clean the | Remove the flexible air duct
fins once at least every three months, | and the protective cover
When chemical is used, vinse Remove the cantaminants
thoroughty to wasl sway resjdues, that have accomuiated at a

£in orea on the air inlet port
side of the oil coaler using a
nylgn brush ]
Clean the air duet and
protective rgesh
fsolate power supply fo air
blowes
Use water jet to clean
trangformer cooler fins
Clean the inside of the air
passage fhoroughly using
high pressurized waler .
Dry every comer inside tise
passafe
Teinitate the coverand the
air duct
Resmove e lockout/tagout ) ]
TRestore power siipply to air

biower
Check I
Prepared by: <Name> <ip= <Defriment™
Reviewed by: <Mame> <iD> <Déf:é'rimg;ﬂ_"_

) Years Preventive Mamtenance

Main Transformer Oil Pump

Y

2}
3
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Operate the oil pump until pamp frame temperature is steady. Measure. pumg. framiei 377

tempesature. Temperatute rise should be within 15°C.
: PN

Check to confirm no abnormal saund or yibration.

The simplest but the most accurate way 1o discover unusual phenomenon in Dbearings is to

listen to the driving sound. This can be performed by listening to the driving sound at a

Page 10
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beating-attached position using 2 listening rod. (The usc of a solid steel rod at about 5
mm in diametet is recommended.)

Note

[t is difficult to define any umusual sound i beavings in a qualitative and quantitative manner, but there Is a need to

| make carefisl observation if the sound other than sa-called “rolling sound” are ocourring. Generally, when
abnomalities ocour in bearings during operation, degradation oceurs at a eapidly nccelerating rate. Fhus, if the sound
is mote than rolling sound, listen to the souad about once a week for inalting an assesstent whether the sounds are
atiributable to in dbnormality in the bearings. If an abnormal sound becomes more pronounced, propar® for bearing
replacement,

Any sounds other than rolling sounds can exist, such s sound induced by oil flow, sound generated by bearing
support devices, and the electromagnetic aoise of motars. However, there is no change to the sound over along period
of time, and therefore, it is possible to make an assessment tegatding whether or not there s any abnormality in the
bearings if periodic observations are performed to find no change int souid, Thus, it is advisable to ligten to the diving
cound once a month of 5o up to six months from e stait of operation, and, if the operational state i found to be
stabilized six mouihs after operation, it can be considered that this is good enongh to tnake as observation once every

six months ot so,

4) Measure all three phases of pump current.

5) Measure pump winding insulation resistance with a 500V insulation resistance tester. The
insulation should be above [OMA. In case the resistance is less than 10 MQ, the cause
needs ko be investigated.

Check for oil leakage at the connection between the pump and the pipe. Ifleakage is found, retighiten the
bolts at every position. In case the leakage does not stap even after that, please rep{%ﬁ/&he asket used in

the coniection between the pump and the pipe withanewone. e A 1 -1 15l !
. C\f/ﬂw;m:

3 Years Preventive Maintenance sl DO quiumns
. VEIRYYE

..... Qreirtan s

Main Parts Inspection e
AFTUNTY

................................

6) Isolate electricity supply to the transformer auxiliaries.
‘Y Check whether there is any degradation regarding rubber bushifigs; ProtELve Km\’ﬂlg,”m
packing and presence of cracks.

8) Disconnect the cables from the transformer printary and secondary terminals.
9)  Record oil termperature and ambient temperature and humidity.

10) Measure transformer insulation vesistance with a 1,000V megger for the main circuit and
a 500V megger for the auxiliary rotating machine and relay circuit, Tnsulation should
exceed the values shown befow. When insulation is below the recommended values,
inspect whether or not there ar¢ any stains present on the bushings, terminal board, and
terinal stand and wiring, along with any flashover. Clean the contaminated areas. It
abnoimmality is suspected inside of the transforier, a detailed investigation is needed.

a) Between the primary and the ground: 200MQ

b) Between the secondary and the ground: 200ME

¢} Between the primary and the secondary: 200M$2

d) Between the auxiliary rotating machine, relay circuit and the geound: 2ME

{itachi Main Transformer Maintenance Manual Page 11




11) Measure the transformer loss angle (8) using a Schering bridge between the primary—
secondary and the ground and between the secondary—primary and the ground.

12) Record the results for tracking the changes. Careful attention is required if change
exceeds 1%. When insulation degradation is suspected, a detailed investigation such as
oil analysis is needed,

Oil Level Verification

13} Keep the vehicle at a level location, and read the oil temperataye and the oil 18\"61
position, Then, using the oil temperature vs ol teve! position curve shown in Figure 0-1,
check the relationship between the oil temperature and the oil level.

10 ¥ ARNAN _}721
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Ol tempersture {°C)

Figure 0-1 Transformer Oil Levet Chart

Note

O} blowey bearing replacoment should be cartied outt in & worksbop. Usiug a turnarotmid spare blawer can reduce
maintenance lime ai maintenance tracks.

Transformer Air Blower )
14) Check if any damage and defotsnation on blower impeller and casing exist{ j}\_ﬁ
{5) Check degradation of packing and rubber bushings. (‘\_\_p

olgsim

T R TATLNE]

*‘S“‘“‘“’A“‘énmru
)]

i Page 1 2RTHNTT

16) Replace shaft bearings and consuntables.

Hitachi Main Transformer Maintenance Manual
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17) Repair coating after cleaning and removing stains on blower.

£8) If the air side fin drops down of damage is significant, fix the drop/damage finusing a
spatula-like tool {(about 0.5mm to 0.8mm int thickness, 8mm in width).

Note

0Oil samples should be senf to a laboratory for oil test, Moisture absorption affects the electrical insulation properties
of silicone fiuid, so care must be taken to limit contact with moisture.

Transformer Oil Analysis
Transformer oil testing is a proven loss prevention technique, which should be a part of 8
condition based predictive maintenance progra. Sampling silicone oil from a transformer for

testing requ

ires care to enstre that the sample has not been contaminated. Attention to cleanliness

is the key to success. Switch off the tiansformer befove ta king an oil sample.

To prevent against the possibility of a vacuutn drawing air into the transformer, attach a length of
tubing filled with clean oil to the sampling valve before cracking the valve open. Carefully
observe the direction of oil movement in the tube and close the valve immediately if the otl flow
s towards the transformer, Do not allow ait to be drawn into the transformer. The vaive through
which the sample is to be taken should be flushed by atlowing oil to flow toa waste contaiter.
After having flushed the valve, rinse the oil sample collection equipment using the oil from the
transformer, Visually examine the flid for water droplets or foreign particles. {fany contaminant
is present, re-sampling is required, I ¢hé sample is clear, attach the cap securely, identify the
sampled unit on the bottle's label, and prepare for taking to a test laboratory.

Conduct pressure test oi insulation oil and Dissolved Gas Analysis.

£) For pressure test, more than 30 kV/2,5mm without breakdown (refer to JIS C2108).

2) Moisture content shall be less than 60 ppm (refer to JIS K 0068).

3)  Referto Table 0-1 for gas analyses alarm lovels,

Table 0-1 Dissolved Gas Analysis

Caution Carbori Hydrogen | Methans Bihame | Bihytene § Acetylene Total
Level I Monoxide combustibles
co 12 CH4 C2HG C2H4
300 400 100 150 10 0.5
Caution 1) C2HZ= 0.5 Nete: 1f 1 and 2 apply, the warning calegory is level I,
Level 1 23 C2H4 = 16, TCG> 500
Abnarmat | DCZH22S Hote: 1f 4, 2, and 3 apply, the warning category isofan
fevel 2) CIH4A = 100, TCG = T00 abnormal level.
3) C2H4 > 100 ppm and, the amount of
an erease i1 TCG of 70 ppi/onth ]

6 Years Preventive Maintebance
1 addition to the 3 years inspection, the 6 years maintenance includes the dielectric strength test

and induced voltage test if the transformer is reloaded. M

Hitachi Main Transformer Maintenance Manval
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Workshop Maintenance

Main Transformer

Caufion

¢« In principle, please refrain from conducsing any overhanl, inspection, and repair work at a work site because ofa
lack of reliability-in terens of quality coatrol, Where necessary, such work shall be conducted at the f?ctoncs of
our company. In case of unavoidable emergency perform these tasks in the presehce of out company s personnel,

a  All lifting sppliance must be checked before use and operated by skitled workess i aceordance with Jocat
{egisiafion. _

Handling Main Transformer

4y When lifting a main transformer, lift it after attaching special hanging straps to the main
transformer mounting metal fitfings.

5) The wires for hanging the transformer must be long enough such that their angle can
cover the range of 600 to 900 from the horizontal position and their size must be 10 mm

or aver in diameter,

6) At the time of landing affer lifting, prepare a floar stand s0 as not o damage the.cooling
device, etc., and place the main transformer main body on this stand.

/ / \\

/ Lifting

gewarel

Supporting blocks O !\” ..... LRI
Sy
S Tt

arrerae

Figure 0-1 Liftiog Main Transformer
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Figure 0-2 Structure Drawing of the Cooling Blower C\f
By Demsemby 7 s
a) Remove inlet port metal wesh filker (§). Ty

by Removeimletpart(d. e NG
ASSHATS
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c) Dislodge nuts (2) and waghers (3), and then remove impellers (1).

d) As arotation-stopping [nechanism is applied to huts using focking washers, loosen
them after exteading a benf portion by using a chisel or other tools.

Chiset
\ //
v /!
/ !,’

Washst —
’ \)‘e’

Figure 0-3 Loosen Lock Washer

¢) When removing the irmpellers, use impeller puli-out feols.

- 5

- I— ’ 2-M10%60 Bolts
r"r'.\],
AR
.\I‘ [J

M16%90 Bolt
Acuminate the tip by €0

Pullout tool
Figure 0-4 Removing Impeller

{)  Dislodge the terminal box (9) Hid and then reraove the wire connection, the terminal
block, and the terminal box main body. G‘J .

HENF L]

R NIRE
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