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1 BEi&
1 General
1.1 &
1.1 Application
AP FIE T 66~220KV Zifig s /)78 K 8%

This instruction is applicable for 66Kv-220kV oil-immersed power transformer.

AU PG AR A, MR RMER, R, WAER
HI, [IWAE. WL TERE, AR HERRMEEHD AT %
R R IEAT ST T .

This instruction includes requirements of transportation (by railway, road, ship), site

acceptance and storage, active-parts inspection and site installation, on-site acceptance

tests(SAT), operation condition and daily maintenance, trouble-shooting explanation, etc.

FEAE A U5, N A5 &2 I as Bk aify, ZIRA AR B35,
PR 2 % 1 B A5 B RO B SR BEAT I L L QA B r) 15 5 1 2 B 2R DA A 3 S g
ZE AL

Installation must be strictly as per this instruction as well as the transformer structure
and refer to the instruction of accessories. Any issues or confusion, please contact the
manufacturer for proper resolution.

1.2 BEARAEIEH . WA 2 MARNIBAT AR, LA 22 4 A i B
BEIRS, xR ERESRERE, IHEMEARIEk.

This manual shall be as a user’s guidance to avoid any quality problems occurred.
Transformer lifting, transportation, acceptance, storage, installation, as well as
operating should be recorded.

1322 SAE IR TN I ) g B & 2R ) BR324 15t B
Fou P P 2R UL S . A AL A 2 A T U B S AT I o A B R EAS
HRZAL, EZES L) AR, DMEZE k.

The owner/user who shall install/operate transformer should follow the
requirements and all documents submitted by factory. Any issues or confusion, please
contact the manufacturer for proper resolution.
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L4 i 25 150
Explanation of the transformer designation type
SFSz 0-U/0
\E RS (kV) rated voltage
HiEZ & rated capacity in kVA
MERE/KTARS performance code
%773 tapping, Z means on-load tapping

Z¢#H %1 number of winding, S means three windings
#1773 cooling, F means ONAF
= HMIZF 4% Phase, S means Three Phase

1.5 AR R aR R
1.5 transformer structure
L5 18RS
1.5.1 core
OAREE FIOU T s SR LB REAN Fr o Bk, IR AT ik R
LR P A =X A ot 192 R A B SR e e 1] ST
The core is made of high-quality, high-permeability, cold-rolled, grain-oriented
silicon steel sheets. The core laminations are assembled, and the core structure
includes yokes and clamping. The lower part of the core is firmly positioned, while
the upper part uses a precise fitting mechanism with the tank cover to ensure a
seamless fit.
1.4.32 %
Coil
2Pl MRER FIOU S U A 2k, AR 26 R FE 2L BB e A5 1, =y R4k
Bl R S AN G IE 2N A, HARBUINRA S, LBRAANRELZ, H
s 2k R AL Se, e s TR,
The coil made of high-quality oxygen-free flat copper wire. Low-voltage coils are
designed in a continuous or helical structure, while high-voltage coils employ a
continuous or interlocking continuous structure. The first and last segments of the
coil are reinforced with insulation. The coils are manufactured by the
non-immersion varnish process, with high-voltage coils wound in a layer winding
configuration and subsequently subjected to vacuum drying treatment.
14.4%% 5
active part
Fer S, HEAEELR, MPRIEFARLE B B — AP .
The assembly process involves first grouping the phases and then assemble all
winding together as a whole active part.
1.5.45| % leads
14, A B R AR A B e 70T o8, Je b ek F =
FHER “1427 H = R LA o 3515



S=C % P 1705 I 4% 2 D 3 ) 45

For high-voltage lead connections with on-load tap changing, high-quality load-tap
changers are used. For off-circuit tap changing, either three single-phase or a "1+2"
phase arrangement of two single-phase no-load tap changers is mouted.
1.5.57h44 tank
A I gk o 2R b A AT PR 20 QRIS . (U NIRRT P 2R TTR
RER RN D)
The transformer is equipped with a bell-type oil tank and detachable fin-type radiators.
(Note: A split-type structure tank can be used upon special customer request.)
2 155 e A )
2. Transportation and lifting
21 BRIEX
2.1 Transportation requirements
2.1.1 FE IS AL IR AR N JE FE AN A% HOAR IR 8 8 2l i Bl A 1740 100mm
E AR AT RER, MEALBINIER, MR RN AR IE
J& IR

Two methods shall be used for transporting transformer main body. 1. Transformer
delivered with qualified oil. The oil shall be approximately 100mm below tank cover
and filled with dry nitrogen. Check the tank and valves, no leakage is allowed. A
pressure gauge shall be installed on the top of tank and pressure in the tank should be
remained positive.

2.12 FECEMIIEIELR, RANAE KT 99.9%, 5 HAT-40C AR,
FRAEMA b2 B 7 B AE F)32%, DR RS P RIRT46 1E K JU7E (0.02~
0.03) MPa Z[8] CH#EDHEITRAAMN U LEZELS, FNTEED . EE
BRBE, EEARERE NIRRT IEE.

As for the transformer shipped with nitrogen, the maximum dew point shall be -40°C,
the gas purity should be 99.9% and pressure should be 0.02 MPa to 0.03 Mpa during
shipping(The main tank shall be connected with OLTC tank with a U type pipe and
filled with nitrogen as well). The tank should be tightly sealed without leakage and
will be in positive pressure when transformer arrives at site.

2.1.3 seRBHNAR LS, R M e Rk

Transformer shipped with nitrogen shall be recorded during transportation.

2.1.4 IS A [ B IR AR SCIE i 1 TR E AT

Relevant regulations regarding transportation as well as fixation shall be followed.
2.1.5 ALEINS, R LR

If necessary, transformer should be equipped with impact recorder.

22 FHE%
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Transportation of main body

22.1 BA BT CEIERE. A, MHEHED AR EARMURE: KA
TIANEANKT 157, FHIT R A KT 10° .
During transportation (railway, highway, vessels), the maximum tilt angle allowed
for transformer main body is 15° for long axis and 10° for short axis.

222 ARIEASAR IR, IS B N R AR NI AT 3g, B
AN EAEBEA KT 3g. ¢ BRI AP I E N (1-3) ghf, A
viskm R R R A R A RAE RS A e s R 3g (IR ]
FISEER) » WFERAR A AT L T I B A, PAEXTRE A IEH 2%
ABEAB R H IR ZE L .

The transformer body must be placed with care. The maximum acceleration
during transportation: longitudinal acceleration< 3g, lateral and vertical
acceleration < 3g. When the impact acceleration in any direction is 1-3g, it
is considered that a collision has occurred during transportation. If the impact
acceleration in any direction exceeds 3g (positive and negative directions
should be treated equally), inspection and testing of the transformer should be
carried out in order to confirm if the transformer can be installed and put into
operation normally.

223 FEAEMFHIAR, BN ENAKT 40km/h; 3&A €8T BN B2 i
RIE N A KT 20 km/hs AREFHI 2 #5 RN A KT 10km/he
The maximum speed shall be 40km/h on fully paved roads and 20km/h for
incomplete paved road, 10 km/h for unpaved roads.

2.3 LR

2.3 Lifting of Main Body

2.3.1 EEARE . R S EN R N AR AR AR L (RIEE &) .

2.3.1 The lifting equipment/device and the loading position must be able to withstand

the weight of the transformer (the maximum transportation weight).

232 EREMN, MAAREAEDIRRAE.

2.3.2 Lifting ropes should be placed at marked lifting position.

233 MRSEERLAMAKT 30°

2.3.3 The maximum angle between the lifting rope and the vertical line should be 30°.

24  FikEF|

2.4 Traction of main body

2.4.1 EMRFEGIE T N AR R AMAR R A& 22 5] 4L . R 2 gl 4L,
NARFEAE A I AR R b, AN RFERIEEICE S AR A A
ko

2.4.1 Traction forcing point should be put at special pulling plate welded at lower part
of tank. If no pulling plate, the traction forcing point should be placed at both
sides’ lifting lugs on main body. It is prohibited to force at connection pipe or
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accessories.
2.4.2 EHUE LAER/NE BURALZE 5 AN N 100m/h.
The maximum traction speed on rail with wheel or rollers shall be100m/h.
2.43 FERPEEASE EAR, ROENAKT 107, REKENADT 10m, 4
DIREEE i
If load or unload the main body on slope, the maximum obliquity should be
10° and the minimum slope length should be 10m. Protection measures
against skid must be taken.
2.4.4 AEHT I, T RN RN TRAE T Fr TSR, THEMPETR, NARFF
I B AR SE, RR T T T
All the jacks should be placed under jack pads, hoisting and lowering with
simultaneous action and same speed. Protection measures against jack skid
must also be taken.
2.5 TTE
2.5 Responsibility
M BAGERR A i il A Ie 5, —BEfl b diind i 3g LT, IF23%
TRE M IE A drid sk . WA IAR A PR ER . SR04 22 . AR A JY
BT, WEEAREARZ 3] 1 iy, T8 EAT LR 56K
The consignee and the shipper shall check the three-dimensional shocking
recorder for the transformers transported with a three-dimensional shocking
recorder. The maximum transportation direction and lateral acceleration should
be 3g. Please keep the shocking record and three-dimensional shocking recorder
properly. If any damage is found to the transformer's position limiting block,
securing wire, tank, accessories due to an impact, please do as follows:

(1) ANEATIFA L A%
(2) WBHIZFIFERTT, FORSLATR A
(3) EHHIE)
(4) ANEEE,
(5) ] WL O R AL 4 IR R
(1) Do not open the transformer tank.
(2) Inform the transportation department to inspect the damaged position immediately.
(3) Inform the factory.
(4) Do not unload the transformer.
(5) Take photographs/videos of visible damage areas.

3 AR E 77

3. Inspection, Acceptance and Storage

30 BRI

3.1 Inspection, Acceptance

3.1.1 MEAT A RIRAER . . &1
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3.1.1 Check nameplate, accessories, and spare parts according to the contract.
3.1.2 NAGINAR IS s B R AR T Sism A LA, A

IEHa AR T A N AS B Pl s ABOE S I, RIS BT AN

HE TN A ARSI ILR « 5 RKILIR)EE, NS7 RIS 7R GE NI SR T8 &R

SFEEREN, DUEZE AR, JRRaREREmEIEA R, i,

Check for any displacement between the transformer and the vehicle, the steel
ropes used for fixation are intact without breakage. The consignee and the
shipper shall check the three-dimensional shocking recorder for the
transformers transported with a three-dimensional shocking recorder. Check for
any cracks in the welds of the bottom limitation device and make a record.

Inspect the transformer for any damage, deformation, cracks, etc. If any

abnormality is found in the transformer or if there are abnormal records in the

three-dimensional shocking recorder, the consignee should promptly negotiate
with the carrier, stop unloading the good and notify the manufacturer
immediately.

3.1.3 s s A A A B A OB ST = B, JRad s FERUS AR
JEgs A AR TR RS RFF IR ST, IR g%,

For transformers transported with oil, check the transformer and no oil leakage
permitted. For transformers transported with gas, the gas pressure should be
maintained in positive, all checking results should be recorded.

3.1.4 NG EFERMA M. ZRIR. HAH RS, RIEFIds, H5H

EAFBR, XA, ERMEO, DMEZE A

Detailed records should be made for any damages/shortages/non-conformance

term during inspection and acceptance. The consignee and the manufacturer

shall check the package quantity as per the delivery list. If there is any problem,
please contact the manufacturer immediately for an appropriate resolution.

3.1.5 NAZP" ph R BRI R, RO TR NS, R A . B
IR HA NI 5G] BAR, DUE 2 A
Check the accessories packing according to the "Product Packing List, Packing
Inventory, and delivery pictures" and make a record. Verify the types of the
accessories/components in every case. Check for any damages or missing items
and make a record of it. In case of any issues, please contact the carrier and the

manufacturer promptly.

32 TR AR

Checking and Acceptance of Accessories

3.2.1 BRIy, WwHEN, NARATSHEARERR, HAITARE, SHliEs
m 3L A AT T Af R A e iAo A SR SR AT AR 2, Fe P RTE R R A F R R
The consignee should inform the manufacturer the unpacking inspection time in
advance and open the packages and inspect the accessories in the present of
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manufacturer’s representative.

3.2.2 NMAZAERE, BN EM . AR S ERERA S, BEAL
IR R, FHEEF DK,

The consignee and the manufacturer shall check the package quantity as per the
delivery list and make a record. Verify the types of the accessories/components
in every case.

3.2.3 MAZXSHT SO LBEORBER SARE 2 5554
Check USER’S MANUAL, TECHNICAL DOCUMENTS, DRAWINGS
CERTIFICATES OF TRANSFORMER AND ACCESSORIES.
3.3 QRELERE
On-site Storage and Handling
33.1 I MRE, B ERERIUE, REGHIE .
After the unpacking inspection, the acceptance document for signing should be
completed.
332 ZITAER AR EME SAE . AN AR A RER AT IR, AT TR K
T EMIE A EER AR
Different accessories and parts should be stored separately according to their specific
characteristic, the warehouse shall be weatherproof and no corrosive gases.

3.3.3 AUERACR KO A A O A (T B ERIENLA, RIS NSCE
FEIE X T RAIH TS, I B 6 e

Instruments, meters and electric parts should be put at dry and ventilating place, and

moisture-proof.

3.3.4 NS AR BIA I, TR B AR BO L A N, AR
—/N AL EAENAE (BREE BSOS EASRIELINE
il b AERE SR A T e B, AR AR e BRI AR . BRAE R AR AR
FITSOL T, A2k de BB a3 )5, FERL 0.01~0.03MPa. 24U AMIK T 99.99%,
& RKT-40CIMEA.
For transformers transported with oil that will not be installed in two months from the
date of arrival at site, please install the conservators both the main tank and the OLTC
within the first month of arrival. Enough qualified oil shall be filled in the tank up to
the oil level as per corresponding temperature. A dehydrating breather shall be
installed. Oil replenishment must be done through the butterfly valve on the tank
cover or the valve on the conservator to prevent air from entering the tank. If the
conservator shall not be installed, the upper non-oil-filled space in the tank should be
evacuated and filled with dry pure nitrogen (dew point below -40°C, pressure 0.01
MPa to 0.03 Mpa, purity: 99.99%).

3.3.5 RRISHMA LA DA AT 2%, MRS, TEAGHKLEZ500,
TR AR 35 . EAFRGE AR, MER TN R 2 e, mE
A, ARG MANRE IRy, N4kEETe 5 IR AR R R R OR
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B, B R E . N OREFN 0.01~0.03MPa, AR ER A
NI T--40°C.

If transformer is transported with nitrogen, and after its arrival it will be put in
storage for more than 1 month, then the transformer should be exhausted the
nitrogen and filled with qualified insulation oil, installed the conservator and
dehumidifier. Exhausting nitrogen and filling transformer oil, operators must be
far away from the transformer, avoid being asphyxiated. If transformer is not
filled with oil in time, it should be stored by filling the same gas with
0.01~0.03Mpa pressure and dew point lower than -40°C.

3.3.6 HANXNEEFABOIEE AN AR, NIEEE I LI6 & 5K RMAANT
15° Bl AR A Py I 3 ELAF T
Condenser type bushing which being stored for more than 6 months shall raise
its terminal at an angle more than 15° from horizontal, or they should be stored
vertically after removing to package. Seal both terminals of the bushing by
plastic.

3.3.7 WRAIERE WA, MAeWKE. TMRERNEFREG B, Wi
TIEH, SMEATHM, JFE s PHRE - RMNEZEE; TAURER
PR &SRR T, IR
Regular inspections such as checking of leakage/rust/oil level should be carried
out. Oil samples test such as measurement of breakdown voltage, water content,
dielectric loss should be performed every five months. Check the nitrogen
pressure of the main tank regularly and make records.

3.4  HEMEEE
Acceptance and Storage of Transformer Oil
3.4.1 ALk PN MGERS, NPT IEVRAR T WAL ORI G, AR
FE R R BEAT (5 RERL e o

It is strictly prohibited to filter oil and transfer oil during rainy, snowy, foggy
days. When filtering and injecting transformer oil into the oil tank, precautions
must be taken to prevent the entry of impurities and moisture, and to avoid
contamination by air.

3.42 JRIMA AN RIETETE, IR A AR E I,
Transformer oil should be preserved by sealed and clean dedicated tanks
/containers.

343 IENBESNRALGM, MiIkBR 1.

1 Requirement of transformer oil before filling oil inside of transformer

*1
I AR FE R 2
A WUANUAS
M, kV ok & &
HESEH, kV 90°CHf o
Breakdown Voltage Water content in oil
Rated Voltage Measurement of .
kV/2.5mm 10°
tand (90°C)
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66 >40 <0.010 <20
110 >50 <0.010 <15
220 >50 <0.010 <15

3.4.4 —RUEGURITEATHIHG) SR LZN: 0T b 78 HAh R IR ) 48 e
Fra iRl , e A, i Rl AN, &0 2R S .

Check the brand and specification of transformer oil as per the contract. It
should not be mixed or stored in same transformer with different
type/brand/grade insulating oils. If different oil must be filled in same
transformer, mixed oil tests should be carried out and the oil should be
compatible.

3.4.5 A% s A% 1 A7 it N2 P 2 sV v K R E A 2, AN [R5 ) A4 T 2 i
N A SR, R AR IR
Different types /grades/brand transformer oil should be stored and handled
separately in special containers and labelled properly.

3.4.6 MEHIAFIBGHETE 90 K HAR I a4 Y A 75 BEAT 156, ik 338 [ A il ) A
GB/T7595 (a7 HhAZ e as i B AR ) J5 5 nlE = il
Transformer oil that has been stored for more than 90 days shall be tested
before oil filling and can be filled into the transformer only the test results
meet GB/T7595 "Quality Standards for Transformer Oil in Operation".

347 PRAEN. T FORBHATEIRENEM o AR R AR PR N GER, 27 1R
NP, BENER, e s
It is strictly prohibited to filter oil and transfer oil during rainy, snowy, foggy
days. When filtering and injecting transformer oil into the oil tank, precautions
must be taken to prevent impurities and moisture, and to avoid contamination
by air.

3 BUkEH

Final Assembly at Site
4.1 e TAR R AR BTG ACT B3R, AR R AR N R AR E ME S e U A R KR R

ALK, RRSRRIEIS A, —BEOL N AT EIAT Sk A, W
WL LB T | e e AT & B O B A A, ELRRREAT B A . IR T is e el
REPORAE TR s R . BOSAT A H B S R R I L T 7 A A e R 4
TR A JHERR M, Rk bk B S A A TS, HIE T E R

We are improving transformer design and workmanship; the active part stability

has been increased. In order to unsure good insulation, open tank and lifting core

for inspection is not required on site. The tank position can be checked through

observation holes(manhole) or by raising the base, and the transformer can be

installed at site directly. For special cases where accident occur due to

impacts/collisions during transport and installation, or faults during operation, the

transformer and active part shall be inspected and tested as per Annex B before
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reassembly.

42 BAEFRFEEEM
Cautions for Overall Reassembly
X i S A T AR R G RT, NN A B AT T H1 S T
All the following checking and tests shall be carried out before reassembling a
transformer which being checked by opening tank and checking active parts:

o BROERMZIAIMAZHIE CUETERE, RAFDaE) ;

Insulation resistance between the core and clamps (after finishing
measurement, the clamps must be grounded).

o« CDFEMIAFER R A A (PR BRI i, BRI AR
Check grounding between the core and frame (for transformers with shielding,
the shield must be grounded).

o SRAEXSERO SO AR e r P (SRR, BRO S AR R
Insulation resistance between clamps and tank (after finishing measurement,
the core and tank must be grounded).

4.2.1 NEREIE BT BT S B, RS, DU AR R R N
RS . ZRF) FATECHI KA B, AR AT, EERARAN
ARAAAEBEN RS, JHEFZ4ids. BATERHRME R, AR
EETEN ISR, UeamMmAmEN, GHERESNZ4IET.
All accessories and sealing products should be thoroughly cleaned, no oil in
the tank sealing groove. Any oil pipeline systems prepared by the installation
department should also be thoroughly cleaned, and no welding slag or foreign
objects should be inside the pipeline. Metal mesh is not allowed to be installed
inside self-prepared oil pipelines to prevent metal mesh from entering the oil
tank, which could endanger the safe operation of the transformer.

4.2.2 KEAVEZ R BIEE B B B e et

All flange openings should be clean, and the sealing gaskets should be completely

clean and intact.

4.2.3 BIGARIN NE SIRFRAT L o

Tighten the bolts evenly and symmetrically.

4.2.4 BB E G AN Lo

After tightening the sealing gaskets, they should be in the central part.

42.5 MEEM, EEANGRE, 2875 AR .

During transformer lifting, impacts are not allowed, lifting ropes must be securely

fastened.

4.2.6 JTRi b B 1 o ™ SRR IS o

No man shall step on ON-LOAD TAP CHANGER covers and explosion-proof

covers.

42.7 FIEARNE . HEFERSH.

The leads/wires should not be pulled violently, do not twisted/bent.

42.8 VEREHIE B RIRRIR RO 5 N
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Markings on steel structural components should be matched.
4.2.9 VAT FH AR R I ELJRR s M R 4
Check the wiring of the current transformers, and the current transformers without
loads shall be properly short-circuited and grounded. CT operation by open circuit is
strictly prohibited.
4.2.10 fEAR L ds 2R, ARCR LB IR LA RS, DL AR .
R A bR e B B AE R U I AR N
No components/tools/bolts/nuts shall fall into the transformer tank, and all
standard parts and tools should be placed in prepared containers.
43  HARETHIMER TR
Preparation for overall installation
43.1 ZEMMRARNREHEEFHEYA, WEEEIERIR.
For OIP bushings, measurement shall be carried out as per user’s manual.
432 RGN, BERERE. faetURmaailn, 25
IEAMEAT SR 4RE 87 R, ATFER G N HOUK, SRR R SIR AR K T, W
SRS )% fi i, LA IR H 1Y .
Refer to the user manual (temperature controller) for setting temperature limits. For
analog temperature controllers, adjusting the pointer in any way is not allowed. You
can fill the container with hot water and immerse the temperature probe into the hot
water to observe the movement of the pointer and the activation of the contact points
for calibration.
433 SRS HU, BEfFs, ifEREE.
Check the gas relay for signal calibration and set the operation as per user’s manual.
4.3.4 SRR WS, R Ash R AL .
Refer to the pressure relief valve user manual to inspect the contact operation as well
as reset.
4.3.5 ZIMAR WA, B AR s E R
Check the oil level gauge's operation as per user’s manual.
4.3.6 Z MMM A 2R U S, LAk ahAR .
Install the conservator as per user’s manual.

44 BEEH

Final Assembly
2ol O A BB, N PRIE T 5 il A A AL 48 2%

All the assembly after checking by opening tank and lifting active part, the
insulation of the tank and tank connection shall be good.

4.4.1 BRI N 2 IR AR IR 22 A U S, Bl A R R R FE . T
Mo A EARAY 2, ST SO A A R e BT AT IR F R A
Check the pressure of the rubber diaphragm bag, clean the internal and external

surfaces of the conservator thoroughly, the diaphragm should be intact without any
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damage. For the pipe-type oil level gauge, the oil level indicated by the oil pipe shall
match the real oil level in the conservator. For the pointer-type oil level indicator, the
float will move freely to avoid false oil level. The signal contact position of the oil
level gauge should be correct and in good insulation.

4.42 JEJPRETRRE 220, 1 2 RS DRI A i B R T o s e TR W A it
SRR, R VA et g R ] A A
The pressure release device should be installed in the correct direction; the valve
cover and the internal part of the turret should be clean, good sealing, accurate
movement of electrical contacts, and good insulation, all the assembly should be
as per the user’s instruction.

ERE: B, BRI TR ML T IR RES, B ERE R,

FEAR BT IT o
Note: The butterfly valve under the pressure relief valve should be open,

open the pressure plate of the pressure release valve if appliable.

4.4.3 SR RAS S RS R S IR AR A T O S S RS A T T B
Foo ot AR s R — ARGk RS, SR Ak AR 5 AR TR
WO b A HOA AR AR A BRI IT % 5T SRR RieH — > ¢ 25 |
AARGE S . ARG AR 2RI, RN AR AR, BN A SRR
ERRmiE. EIRHAT, NASIN AR GE a2 B E R R, BEEIR
BORSEATEEE IT
Installation of gas relay and gas collection box should be as per the user’s
instructions. For off-load tap changer (OFTC) transformers, one gas relay is
fitted on the tank, which should be installed on the interconnecting pipe between
the conservator tank and the main tank. For on-load tap changer (OLTC)
transformers, t a @25 gas relay between the OLTC and the OLTC oil conservator.
The arrow on the gas relay should point towards the conservator tank. The
copper pipe of the GAS COLLECTION BOX should be checked for blockage.
Before commissioning, the gas relay should operate reliably. The setting value
should be preset according to user requirements.

444 BEZR, WSERESMAMWAT o SIZREMELHRIE AR 1
o #79r.  (66~110) kV ZLh LSRR HERE A0 %, Nk NI EIRIA
MARZL T W EE, FENCLEEE, B EERCLR 150mm P 512N E, A
RVFSYTIHTT . BEIRNITE, HIEERN RIS TE, B8 REEH
EEEZ ARG (BT X5 AN
Bushing installation should as per requirement of instructions. The lead and
binding post should not be pulled, twisted or bent. For (66~110)kV wires and
above, the tapered insulation at lead ends should extend into the equalizing
sphere. Observe through inspection window and adjust so leads are straight
within 150mm below equalizing sphere without bends. The equalizing sphere
should be tightened and cleaned inside. Bushing and bushing turret should be
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matched per marked steel grades.

4.4.5 BN A, S REEAGEAI U . KRR L ds, RT3k
Ji B IS, NPT IEBOASRREE . ABT, ERMUEAE B RREAES, B
I E RS, AWSRAEATHRILE, W)k, DARRL O B ae G s N
i
Preparations shall be as per user’s manual before installation.

Fin-type radiators and coolers should be thoroughly flushed and sealed, free
from rust/ rainwater/oil stains. Otherwise, the interior of the equipment should
be cleaned with qualified insulating oil by an oil filtration equipment before
installation, all remaining oil should be drained out.

4.4.6 MM 2Ee, 162 HXNLE A B 5.

R — XML 22 B XL R [ S 22 2%
The fan motor and blades should be securely fixed and shall rotate flexibly
without any obstruction, no excessive vibration, no overheating occurs during
test. The blades should be free from distortion/deformation, and do not contact
with the air duct. The rotation direction should be as per the indication of on fans.
Wires for power supply shall be properly insulated and oil resistance. Valves in
the pipeline should operate flexibly, with correct opening and closing positions.
The valve and flange connections should be well-sealed.

4.4.7 PERIRBE I 20, NARH) SO P gtk 2 e B, T RS SR TR AR A
R B2 @A e, A B aR 5 R R 2. i B
RY R AT, NEAE N A ) [ B PR A
HE: RGBT, B8R LS R kAR IT S, AR

THIN RO R
The installation of control wiring system should as per the secondary wiring
diagram provided by the factory. Please ensure that the marshalling kiosk and
wiring are installed on the transformer tank in advance to prevent difficulties in
installing control wires after the radiators are installed. The bushing-type current
transformers, the connections for measuring and controlling circuits should be
properly linked.
Note: During transformer operation, the secondary terminals of
bushing-type current transformers must not open circuit; they should be
short-circuited.

4.4.8 HEDPIT RN LS, NI ZRE MU, ERIT R, ZHIKP,
e AL, 2B B FF AT RS L AT I S B B E, N PR AIE R BB
AARTGE I HR7R =L — 30 TCIhlis 73 %I R IR ST AN AR SR 22 B ff
UE=A 4 B — 2
Confirm that all operating lever is correctly positioned. All the positions
indicated for all three phases should be consistent. The tap changer can be
operated only after passing the inspection. The transmission mechanism,
electric motor, transmission gears, and transmission rods in the operating
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mechanism should be firmly fixed, correctly connected, and operate flexibly.
4.4.9 IRiEat 2, WS RIS AWM, SRR, IR A NIE
NBETHHT 50mm =y AR s a0 R 8 B B4R AT 4% ) R B 2 4
HoReaz 7 B iR L 4R 7N I — B
* The temperature measuring device should meet the requirements of the user’s
instruction. The thermometer should be calibrated, and the signal contacts
should function correctly with good conductivity. The temperature indicator
pocket on the top cover should be filled with transformer oil, the oil level shall
be 5S0mm under the top cover and sealed without any oil leakage. The spare
temperature indicator sockets should be sealed, no water shall enter. The
temperature indicator should be adjusted according to the user’s requirements,
the remote display and local temperature display shall be same value.

4.4.10 Z b P A MRS S LB AT
All the other pipes and components shall be connected.
EE: RESBITN, CEBERKREIS, RERERRENMENFE
Ao (BRIEAF D
All the transformer pipes are slope settling designed ( unless
otherwise indicated).

5. B2V Vacuum Oil Filling

5.1 EZ#H Vacuum Oil Filling
ARRETMZESI N R RSN T E.  AARSITE# TR SR
HAR s as, N AL LT HEAT s vE . s A SR BE . =5°C,
TIRNCR T AR B 15°C, Pl as i K 7 BESS 7E a8 S A BE .
For transformers transported with nitrogen, the transformer should be filled oil
by vacuum on site. Transformers not being inspected by lifting active part should
be filled oil by vacuum as well. Ambient temperature for vacuum oil filling
should be =5° C, oil temperature =15° C active part temperature, moisture
condensation on tank and walls are not allowed.

5.1.1 2 HBETE R ae A B AVRAR SR A% (028 Ih ds AR BEAA AL 5 il SLRIEAT
A S B TR
If active-part checking and re-assembly can be finished within one day,
transformer should be evacuate and filled with oil immediately after
re-assembly.

5.1.2 M HANGE T B S AR A AT BEAR A2 8 (1) 28 T 2% N K IRV N A5 A R A T i
IR H B S R SR AT 28 SR B AR R 8, e R AT S
2L

Transformer shall be filled qualified oil in time if active part checking shall

not be finished within one day, evacuate transformer and fill the oil as soon as
inspection and re-assembly are finished completely.

5.1.3 A EHEIT SRR R as, N BEAR I a5 1R IR T8 A 800 T 96 N 4 250
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IR AL L A BB T O AR SR AR AR, DAE IO = [F] IS

BENFAS, JF RN A BRI R, DU RIS R J0as il

TERAN RN A AR — Dyt 0 52 3l iy R 5 A i vt
For transformer with OLTC (On-load tap-changer), the oil in the oil
compartment of tap-changer also must be drained at the same time. Use a “U”
type pipe to connect the tap-changer’s oil compartment with transformer tank
so that the oil compartment can be evacuated at the same time. Oil-filling pipe
of tap-changer also should be connected, so tap-changer can be filled with oil
together. If the tap-changer isn’t filled with oil together with transformer tank,
then it must be filled with oil before filling the tank.

TR TR A BRI RER, URHEN RS EREL.
Notice: please install a vacuum meter to supervise the vacuum in the

tank during oil-filling.

5. 1. 4. #fEXE: method
o (AR LR PR K TR B A | — R B 50
TRBLIE 1], JE L e e i . PR ) — iR AR AR e AR it
TR B LA, W= .
Install a vacuum gauge on the transformer. Connect a hose from bottom valve
of transformer to the oil inlet valve of the vacuum oil purification unit.
Connect the oil inlet pipe of the oil filtration unit to the oil tank. Use another

hose to connect from the conservator tank top to the vacuum pump unit
suction valve, as shown in the schematic diagram.

f B

g

zﬁiﬁﬁﬁ FEE
< |
#iAl |

b e BT =R, RS R SN EER, B IER)ETT
THEMAR S A NLAERE ], XS as AR .

open the valve on the tank cover to vent the nitrogen gas, then start the vacuum

pump. After operation, open the valve connected the conservator and the vacuum

unit to vacuum the transformer main tank.

¢ FR A HL s S5 20038 I i 30 A I 1A 0 P S LS I T L3R 2

See Table 2 for required vacuum degree and duration for transformer vacuuming
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d BN EOR AL 5, ARl s BEAL BRI 1], RS 4T T Bl A 1 1
1], FERACIRES NUEM, MRIEHIE 50£5°C, JAld T, EAREEHIIE
72, ERNEME R, RN RS E .

After the vacuum value meet the requirements, maintain the vacuum for the

specified duration, then open the oil outlet valve of the purification unit to fill oil

under vacuum. The oil temperature should be 50+5°C. Continue vacuuming the

transformer during oil filling and monitoring vacuum while slowing oil filling

rate.
Table 2 duration of vacuum
HLS S5 2 HA RS FL AN ] FE i DR A
Voltage Vacuum Duration Max. pressure,
kV Pa h Pa
66~110 <200 4 300
220 <200 4 300

e Az EEIM A FE T 200-300 Ip 452 1bydyh o JREAE SR I H A2 L T 4ERR 5 53
6], X B, WAEE S Bt AT BOb iR, Al AREAT 2h RSB
Stop filling oil as soon as oil level is 200-300mm under tank cover. Maintain

the vacuum at the specified value. If performing hot oil circulation after oil
filling, the 2h vacuum degassing may be omitted.

f e HAGER)G, WERRAR IS AT AR LA E0 A, B AR s 2% il MR I P A R 4 25
to

Release vacuum from tank top. All insulation components should be
submerged in transformer oil.

g AR A E MG, A RS AR N AL N FEROR,  AiE i LE 24
eI SHEV SIS K VAR

If oil level drops substantially after transformer vacuuming, re-fill oil by an oil
purification equipment.

h FBOR I, S ORI 1R L3R 3
The transformer shall put for still settling and oil will cool down. The duration is
indicated in Table 3
Table 3 duration
HLE%52¢/kV Rated Voltage 66~110 220
FHJET ] /h - Duration 10~12 12~16
i EPR A RS, A RedkAT B AU RIS .
All the electric tests shall be performed after still duration finished.
5.2 i IHIZ 5 28 2R B A TR T T KRR
supplementary oil-filling and placing still for transformer transported with oil
ATz, HIA M Sk A WA R & B F A e g, b
AT FHEATANIAC . JEAR BRI L AR & 3.4.3 K 1 e, AKE
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B JE T AIEN
For transformers transported with oil and will not be lifted the active part for
inspection, and vacuum oil filling was not possible, oil filling should be performed
after accessory installation. The oil must meet the requirements in Table 1 of
section 3.4.3 and be tested qualified before filling.

52.1  AhFeil L UL o _E B AR KRR I A, DARE S s RN AR B o B E AN
FEEME B (PRI AU A AR EAT, DA S o 48 N e s A Gy
HIZE BN .

Oil filling must be through the drainage valve on conservator/tank cover to prevent

air from entering the tank. Set up oil filling pipes (oil filling should be from tank
top to avoid bubble occurring in the oil).

5.2.2 SRR LRI RN AT T A . 1ot 2 S L B NAR NGB AT B MR IR . )
8, JFA A ] AT IT IR A E AL
After installing gas relay, please open butterfly valves and gate valve of conservator

and oil-filter or other valves which should be open during transformer operation.
And lock them after the valves are open.

522 PRERA IR E 5 AR R AR AT O, R B AR 2,
[ B 22 B T S A T AR
Remove pipes between on-load tap-changer and transformer tank, and seal the
flange, install the conservator of tap-changer.

523  FTIREMEIIAN SRR, RN BT AT I R R R
7 RIS SR G BT 2E . B S i A B ST HR R i A RV
R

Open oil-filling valve to fill supplementary oil and open the air-release plug of

ascending flange, air conduit, oil-collecting box of cooler or radiator according to
the rising of oil level, screw the plug immediately when oil overflows.

5.2.4 TR E Ak IHHLAR AR A AL R R R HE S, 2 MU AR A P 2 7
F5) R A B FTT O A il AR Y v A R AR Az ey
Fill oil to the oil level in conservator as per the ambient temperature (conservator

air releasing refers to its instruction). The conservator of on-load tap-changer
should be also filled with oil to the level corresponding to the temperature.

5.2.5 BAREETERE, —BCRAMEEE, EIINAKT 0.03MPa. Rt
A8 K AR FH I 24h, KA A A CB RIS . B A8, ZR AL
H, HELBRANL, FERER.
Oil leakage test is usually by oil static-pressure method with maximum pressure
0.03MPa. Still the oil-filled transformer for 24h to check tank sealing. If any, it
should be treated soon till no leakage.
52.6 MAIOBORIE, M EIEMSHETE, RANT 72h. EXEIE, Rk
i G
The total duration of still placing should be more than 72h from complement of
supplementary oil-filling. Release air repeatedly during static settlement.
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5.3 A E A AR B VE I
Oil-filling of full-vacuum-type conservator
XA AR i, FE IS S B A AT IR T, R0 AR IS A e A (R
FEMEMAR . BCAERSEINE) BT (ERPTIEREERD , JF— kit
o 2 A e AR SR PR BRI e B, B ER AT L B A R R Bk
For the full-vacuum type conservator, if possible, the transformer (including
conservator, radiators and other accessories) has to be vacuum-pumped (the air bag
in the conservator should be protected from damage), and fill oil corresponding to

the temperature, the detailed operation and the requirement of sealing test of
transformer is stated above.

6 RERKERZEIT Acceptance test and Commission

6.1 TEARLAHIHE Check before acceptance test

6.1.1 BB EITRALE, ToIhbh 0 BIT RI DN B =S8 HaHD
FITRI, K E BB 5 T R 2 B A b 5 4R s B 2 15— 2

1.1.1 Check the positions of the tap changer on all phases, the tap position

indication shall be accurate. All the tap indication in motor drive
mechanism and remote tap position indication is the same.

6.1.2 ARJRAIMRS MGG, MA/NTER 4 E.

Minimum External Insulation Clearance of the transformer should be

as per table 4.
Table 4
Separate Source Rated
Rated Maximum | Withstand Voltage lightning Minimum Air Clearance mm
operating (AV)kV impulse
voltage voltage withstanding To other
kv Phase- | Phase- Phase- | Phase :
Um/kV voltage winding
earth | phase earth | -phase )
(LD)/kV terminal
66 72.5 140 140 325 630 630 630
110 126 200 200 480 950 950 950
220 252 360 360 850 1600 1800 1600

E: FBHONEREA KT 1000m B . 4K L 1000m 17T 2500m
i, AEHE 100m #2328 R BRI 1% 15 .
Note: The data in the table is based on the maximum altitude 1000m. It will

19
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increase 1% per 100m as altitude is over 1000m but below 2500m.

6.1.3 K A VAR I T = B OOl A 2R ST T AT G . A SR A v AR
115 S 5 v TITIN>? WN 71 SI N  = YSP) 1: P VA {a i K=
s T BB TEEAT T, S5O 8 i A EAT T
Check the oil level in the conservator. If the oil level is below normal level, fill
oil from the oil-filling pipe under conservator. Firstly, open the air-relief plug
on oil-filling valve until the oil-relief plug has oil flowing out, and then fill oil.
6.1.4 ARG S A SE L.
Check the grounding system.

6.1.5 FuAgkOaH, MNORIE— s, AR AR
There should be a single-point grounding, the core, upper and lower clamps
should not be a loop after being connected.

6.1.6 o Ayl A2 75 AT FESRHE

Check the proper grounding of the tank. The tank should be reliable grounded
by the grounding bolts on the tank if applicable.

6.1.7 FRNIBATHIAAFIETT (CFET3om I B mERAaL) , 2R 2T R E .

RGE L RS < T R R N R HE
Turn on the valves(except emergency oil-draining valve, vacuum oil-filling
valve), check cooler’s operation, the control circuit shall be correct. The gas
relay should be installed in the correct direction, oil shall be filled properly, and
the gas is fully discharged.

6.1.8 R AEAS ARSI, %058 P i B PSR T ) BRAEL 8 5 B T 75 5KAHL
Check the measurement circuits temperature gauge. Verify that the wiring of
protection/control/signal circuits is correct, ensure the proper and reliable
operation of circuit breakers for each protective equipment.

6.1.9  Xf ZIREEREAIN, K ARHHER Y SRS, BRI SR F I 4K AR T

FeLi, JEHJE XHLIE R B

7  Check and test the circuits of the gas relay, pressure relief valve, oil level gauge,
temperature gauge, and bushing-type CT. Verify that the wiring of
protection/control/signal circuits is correct, ensure the proper and reliable
operation of circuit breakers for each protective equipment. The overload
contacts of current relay are shorted the blower fans should operate or stop
normally.

6.1.10 kA Ar e . e JUREIsi . ARGk F s . IR AR S RARE . ki Bl

18

Check the alarm and trip circuit of oil level indicator, pressure-relief valve, gas
relay, temperature controller are expedite.

6.2 ERRK
Pre-commissioning tests(SAT)

FEAN A AR ACBAR S Ay (ARSI 300 H 2995 & ORI, el 24T M iRl .

20
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6.2.1

All the visual inspection and pre-commissioning tests should meet the
requirements, and the following tests can be performed.

PG S H b A Rl GRASEARANEZT) .

No-load test and no-load switching-on impulse test (coolers shall not be in

operation).

@© AR A U F s, PR g L M R DR 36 L DU ORAIEAE 3R
TEH U D L U

Voltage input in the transformer should be connected from the power supply
side for where the protective system is mounted.

@ KA AR B AR LE R AR MR SR A, B 2 A e LR i I [ B
Change the signal contacts of the gas relay to be connected to the trip
circuit of the transformer power supply.

@ Hgad H IR ORI PR E i I B A

Set the overcurrent protection to instantaneous action.

@ ARSI INEL S, BN R R BT R BUE R OREF 1 /N,
A 1 30 18] A2 He 45 N TCAT AT 57 H LR
The transformer shall be connected to the boost line and the voltage be
increased gradually and maintain it for 1 hour, no abnormal phenomena
will occur on transformer.

® BEEORRFHESARETHES 11 A80E BEE, REF 10min G
FWRER, FRIEFEL. WA BRSRBTHRRFM, nT SO 28
—/NRHRIEAT, HTEMIRAR T 42K, Al A B EHES KU B RN
S IE
After measuring the transformer, please continue to increase 110% rated
voltage and maintain it for 10 minutes without any abnormal phenomena,
and then reduce the voltage. If it is impossible for increasing voltage
on-site, one hour of no-load commission should be performed. The
radiator/fans/cooling equipment shall be turned off if the top oil
temperature is below 42K.

© XTHBEAZR LS, A3 HITRAEHUE BE T BRaHREME, &
Je T EE R AUE AL E .
For the transformer with on-load tap changers, please operate the OLTC
at the rated voltage for two circulations, the tapping should be at the rated
voltage.

@ A AL
No-load switching-on impulse test
a. ARG FEL A i S AR ) [ g, 0 ) ke Sk 122 1) 4k L 2 OR9 B

() [ i 3ok L T DR P R 38 R4 B S

21
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The signal contacts of the gas relay should be in the alarming, and the
trip contacts should be in protective tripping. Adjust the overcurrent
protection to the set value.
b. FITA 51 H A RLCELAE 110KV )0 250K HLIR He
All the neutral points of the transformer shall be connected (including
220kV and 110kV sides), a large-current ground connection is
necessary.
CAEAUE LT, XNAEERISIHAT 3~5 bt A kL, WAL R
A R B2k ORGP R E SIS L
3-5 times of switching-on impulse tests at the rated voltage of the system
on the transformer shall be performed and monitor the operation of the
protection devices.
6.2.2 i s S JR) il T L 1k 06
Transformer voltage withstand test and measurement of partial discharge
@©  H A A AT EAT I 16, 106 R s E AT 2 AH AR 1 R AR B AL
Transformer voltage withstand tests shall be carried out according to the
requirement of the IEC standard or the technical agreements if applicable.
@ BAFARS, FIREAT R A RS, IR T VAR 0 s R A R AR
%% NS
Measurement of Partial Discharge shall be carried out according to the
requirement of the IEC standard or the technical agreements if applicable.
6.2.3 $21H ZARAE B AR MM SGHEAT BRI I, 58 G0 Bl A He #8247 1 3
b v R 28 N S AT IR
Other test should be carried out according to IEC standards or technical
agreements. The high-voltage tests on the transformer during system
commissioning should be negotiated and agreed.
6.2.4 BRI 45 WG AR R AR Ho &% A i e e s 26

Remove the temporary grounding wires from the transformer after the tests.

6.3 HIBTHIKIAR &
Checking before Commissioning
6.3.1 TG FETT R N AL TE AR GS N LR 1 # p A AL, DAVH Bl IS 0] 42 A
HLBH A SEIE SRR T, SIS I S 2l ke ] P 435 Ak BV FELPEL /N T
500 Qo FFEIFRBEALT R0, HAS 2% ST .
The off-circuit tap-changer should continuously be changed at non-excitation to
eliminate the impact of the oil film on the contact resistance, adjust the tapping
position. The maximum contact DC resistance between the moving and static
contacts of the switch is 500 pQ. Each tap changer must be in the same gear and

consistent with the line voltage.

22
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6.3.2 EE PG/ NEE, ERINARISITH, NMAlFEE.

Check the core earthing. The core must be reliably grounded If the core (clamp) is

grounded via a grounding bushing.

6.3.3 f A [k an iy RO A M U S SR SRR (phale i B B

Check the grounding of the accessories/components, all the grounding should be

correct and reliable, such as the neutral of the transformer.

6.3.4 M A A IRIPEE, Wrikas B e EMNTERBUE R RIF.

Check the protection devices, the settings and actions of all breakers.

6.3.5 M A4k ARy, WAk, B R RUR & B X i i
e [ml . ORAP o] 5 28 1) [ BR PR R R IR, 0 B AT R R IR B 1
5

Check the measurement circuits of the gas relay, pressure relief valve, oil level gauge,

temperature gauge, and bushing-type CT. Verify that the wiring of

protection/control/signal circuits is correct, ensure the proper and reliable operation of

circuit breakers for each protective equipment.

6.3.6 o BB AR LR AN e B2 5 SRR, AN RVFITIRIEAT .

Check the wiring of the current transformers, and the current transformers without

loads shall be properly short-circuited and grounded. CT operation by open circuit is

strictly prohibited.

6.3.7 F A A AR R A% 2 15 i

The connection pipes between dehydrating breather and conservator should be sealed

well; all pipes should be unobstructed.

6.3.8 EERM ARG ST,

Repeated checking of the grounding system.

6.3.9 AXRIPEEREM, RGHEIEARER, NidLiHBRP RGEEMH,
PAE AT R DR AR T 2%

Check the pre-set value of protecting device, when the system voltage is not stable,

adjust the pre-set value of protecting system suitably in order to protect the
transformer effectively.

6.3.10 7E [ E S ialie I H A7 & BLR S, J5 T HEAT 20 Bt Al 2 ol 45 i) ik
gﬁ o

Only the above checking and tests conforming with the requirements, can the
transformer be switched on and commissioned without loading.

6.4 LANRIZ1T Commissioning
RIZITH BRI RGITE, ARG B G RRAREZIT.
Turn on the radiators/fans/oil pumps, once the cooling system work normally, the

transformer shall be put into daily operation.

6.4.1 FFIRXIEZAT, RILGENHEIFEMEANEIES, WHFFBE R E LT E
WOEH I, W R AT

The transformer shall be put into no-load trial operation and the voltage be increased

gradually; this is applicable for no-load voltage switch-on test as well.

23
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6.4.2 IR EM A A, NIER N IFI
Precautions for No-load test and no-load switching-on impulse test
a) FEIPE A AT, AR AN R 24h Lz, SRS ZE M T R A
SE TR
Before no-load switch-on commissioning, transformer should be placed in still

for more than 24 hours, the ascending flange and bushing should be air
released regularly from the air relief plug.

b) FEM AT ET, R R SR RN E N F, ARG AR E T Rl R
YN LI I
Before no-load switching-on commissioning, actuating time limit of over

current protection should be preset to zero; signal contacts of gas relay should
be connected into trip circuit temporarily.

c) FRYR = HEIF RAFRD I 22 /N 10ms, & [ AT 8 55 240 0R4F, R as it
AN FTEERE M (N B B
The out-off-step time difference of three-phase tap changer connected at
power supply side should be less than 10ms, when the transformer is switched

on it must be protected by lightning arrester, the neutral of transformer should
be earthed reliably (earthed directly).

2R A T A BERE AR I g A AL FR s FRU ) 5%, & TRl IR 2
R 5 UK, B — RS2 IS RREEI TA) B AN /N T 10min, 5 25 fir) 18] B i (7]
REAS/INT Smin;

5 times of switching-on impulse tests at the rated voltage of the system on the

transformer shall be performed at most. The maximum voltage of no-load

switching-on should be 105% of the voltage corresponding to the tap position.

The minimum duration of the first energization should be 10 minutes, and the
minimum duration of other energizations should be 5 minutes.

d) IR, POR AR GE R EHME 53 R B s, IR R0 T [
IR B AR IR AR
After finishing test, connect the signal contacts of gas relay into the alarm

circuit, tripping contacts be connected to the trip circuit, and adjust the limit of
overcurrent protection

6.43 THHEIRIZIT Loaded commissioning
6.4.3.1 ZHRIZAT 24h TR TG, ATHNN GBS AT, ROED 7 G 25%.
50%- 75%%] 100%38 0 11 2%

Once the transformer has completed no-load commissioning for 24 hours
successfully, the transformer shall be put into on-load operation. Its load will
be increased from 25% to 50%, 75%, up to 100% gradually.

6.4.3.2 e — & MBGESARIBAT 24h J5, LA TR SLMEAIES, A2 H ST
e NIEH 11T
After commissioning with certain load continuously for 24 hours, the main

body and accessories of transformer are all normal, then the transformer will
be put normal operation.

7 BT 4D Inspection and Maintenance
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7.1
7.1.1

7.2
7.2.1

7.2.2

IE#121T Normal operation

BT RIS KL, WAL S S IERRAEZT.

If NO abnormal phenomenon occured in commissioning, it means the
transformer has been put into normal operation.

FEIERIZATI B, N4 W A MR AL, WA AR, (A 7o B i
BT FEIL R o a0 A A AU A4k F 2% A A AT A I, 257 R B JER AT,
T 10 8 AN I B B SR R IS

During the daily operation, check the top oil temperature and oil level
regularly. If the oil in conservator overflows or the oil level descend. If it is

found that there is the flammable gas in the gas relay, should find out its
reason.

BE MRS SIEIT AR RS LR, A IERRER TN KRGS
MIEW, By RAlgs . MBI AIE . f A A2 B REE I E B E
HEHZHRATIVIER . 5 KA H A, 24k FI8UE IR 2/3 B0 il B2 A
B 65CHy, BFRAMKILE, 0B RRT 1/2 FE o B i 2 A
T 50°CIF YRR o Ko A AR s 2 B % 97 A 50 H SN BT BRAH
PR (7450 .

Check, watch and listen if the sound of transformer is normal and has the noise
of implosion, and the cooling system is normal. Check if the radiators or
coolers and auxiliary and spare cooler can run and stop automatically
according to the regulated preset value. For forced-air-cooled transformer,
when the transformer reaches 2/3 rated current or top oil temperature reaches
65°C, blast devices should be started when load current is less than 1/2 rated
current or top oil temperature is less than 50°C, fans should be stopped. For
forced-oil & forced-air-cooled transformer, a corresponding number of cooler

should be automatically put into running or stopped according to loading
situation.

#E3 Inspection and Maintenance

BNBAT B AR RN AN N0 A8 T s il REEEAT I, A 0 TR v <
PRfRbRibs, B TERE TR AR R eI, NEET I OIS ERER, bR
2 M0y, N EeT, AR

Taking and testing oil sample every six months, if the gas dissolved in the oil
is over regulation or other performance index is over limit value, analysis the

oil chromatogram, when the value is over two times standard, stop operating
and find out the reason.

IR A R 28 KU A5 1 TAERS, THZ R AT 65 CHY, FSLVFi 4
PBEEAT . SRIEMIEH AL LA, WERW K RGPl i, VIBR4aiBee &
ARy, FERUE AT RVFISAT 20min, AR EARIER] 75°C, Wair b
THE| 75°C, (HERAKIBATR A AN 1h.

The oil immersed ONAF cooling transformer when fans stop working and if

the top oil temperature is no more than 65°C, the transformer is allowed to
operate with rated load. For OFAF or ODAF cooling transformer, if power
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supply of the cooling system is failure and all coolers are cut off, the
transformer should be run for 20minutes at most with rated load; if the top oil
temperature lower than 75°C, then the oil temperature can rise to 75°C, the
maximum operation time should be 1 hour.

7.2.3 ZRGHHROHEMEEEIZATIRGE T, BAREEM . RS0 R A
ROEE 0.1A, VER e Sk O 22 R F2 R (8] i
Earthing bushing of transformer core should be earthed effectively when

transformer is in operation. The maximum core earthing current measured
should be 0.1A. The core SHALL NOT BE earthed at multiple point and being
instant open-circuit.

724 HEDEITR, NAF=ADHB—UGhEERE, 0Z N g e AR 4
THECE AR AR o IC A B HIT R, 4 B0 T SR AE S
HIZHVE SRS, S 4 A B 156 1 A 4
Maintenance of OLTC refers to instruction of OLTC. Oil samples should be
taken for testing every three months. If possible, the transformer oil in the oil
chamber should be filtered or replaced. The operations number of the on-load

tap changer should be recorded. If the on-load tap changer operates frequently
during a certain period, please take sample oil and carry out oil test.

7.2.5 M A as . WERASR R, SR IL 60% M N B 4 .
Check silica gel in oil purifier and breather, change them if the ratio of
damping reaches 60%

7.2.6 MG ENEBILEFE RS IR, WRAFEIRNIL R BT, #H7
(TR
Check fans regularly if the fan-motor appears the phenomenon hitting housing,

quit operation and check or change it.

1.1.2 7.2.7 EHIELGM B TR N BRFERE tan 6 . F/KE. BRESH
[SRTRe e 5/

Measure the dielectric strength of insulation oil regularly, dielectric loss
factor(tan), moisture content, acid value, and compare them with the original
record.

7.2.8 WSS FUARFERI BN E R HI ER G0 NV I BRI B 5 SR ™ B,
Dy, NAE AT IR e . 28 R G0 A TR s AT T2 HH A Jo 453 4 PR 2
(tan 6 ) I, NCREUEMHEFRTI0, TR,

Measuring the dielectric loss factor, the arc-suppression coil in network system
has interferences to the measured result. When the dielectric loss factor is being
measured, the arc-suppression coil should be stopped. If the system is effected by

heavy interference that there is no way to measure the dielectric loss factor, take
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measures to eliminate the interference and try again
729 ke Egkm s (R CURGEHEEE, BIRARSE) MIZESNRIFIE A, 22

WA LT RGA R AEIR .

Check the circuit of relay protection (gas relay, pressure relief valve) and

differential protection, the wiring connections should be firm and the connecting

cables should not be heating or aging.

7.2.10 EHIR A, BREIEETRE), RN RGN LEREL, B
APt an A UL bR, NOZEME B sGlE mEE] e R, JEELC
Ko

The bolts/nut/washer should not be loose and sealing gasket should not be aged.

If the above problems come about in daily maintenance, repair it immediately or

inform the manufacturer to help to repair and record it in detail.

7.2 AR RS FE D AT A HERR
Analysis and elimination of transformer faults
7.3.1 QEARAALE AR E, RO AR, R AEEAT T
If gas relay alarms, find out the reason as soon as possible, collect the gas to

analyze.
7.32 HZMINRHIAGHINR, BS7 R B i

If insulation oil is unqualified, take measures to process oil immediately.
7.3.3 LI T RKAE TGN, RAZEMFIEELT, TSR

a) AL AR IR TR SV

b) PIKENRM, SR BEASBE AL PR

c) TEIEHWRA, IEHGAT T, Wil ALES BT,

d) ZIL&SWNIAEEAILR, AN, HRRAE T,

e) AR JT IR AR AN SR A

f) IR B A g il I

g) THHIENEASA ™, A H IUBRAL I

h) BEEESUN, HIRAER

i) @i, ARARIEAE, SRR R .

If transformer is in operation, any of the following situations appears must stop

transformer operation immediately and check the active part.

a) When oil temperature rise exceeds allowable value;

b) When oil level descends too rapidly because of the large quantities of oil
leakage;

c) When oil level rises abnormally under normal cooling and loading;

d)When the sound in transformer isn’t normal or uneven,
well-proportioned and bursting noise;

e) When oil sprays from on-load tap-changer because of breakage of
bursting disc;
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f) When pressure relief valve is actuated and oil sprays occurs;
g) When great change in oil color and the oil is carbonized,
h) When bushing is broken seriously and discharges;

1) When there are flammable gases occurs in chromatographing and the
growth rate of the total hydrocarbon is too fast.

7.3 BMAR A RGBT L4
The operation and maintenance of the forced-oil-cooling system
7.4.1 SEMPEA RGN A SA MM R IR AR, BRI, S E R
NGRS Py R A L gt i, R ARG T BRIRES, BErS
A AR AIUE FE,  SUVFIZ 20mins A5 BN, TR AT 75°C
I, SCVFkLRIaAT, (HIZATRAARGE R 1h,
Forced oil circulating system should have two separate power suppliers, when
one power fails, the other power shall continue to supply electricity. If failure
occurs on both powers, the cooling system will work under self-cooling
condition with rated load, the maximum operation duration shall be 20 min.

Anyway maximum duration will be 1 hour if the transformer is not fully
loaded, meanwhile, the maximum top oil temperature should be 75°C.

742 N EFIEIEAT, WRMEEBAT, AR LiR S
If the fans do not work while the oil pump operates normally, the transformer
should be controlled according to oil temperature.

743 RARGHE. 15, i PR R 2 B e I T T R BRI
Control of starting or stopping of cooling system, user should set up the top oil
temperature limitation according to the local environment temperature.

7.4.4 SR GG, BURR SO S04 M0 B2 JCABI S
i

When loading of the transformer is low, certain number of coolers will be started
according to loading condition, the physical calculation is as following:

Sv= Pk’ /PkXSu (kVA)
e Se——2B R 28 TTJE n 44 HI S P REAT A 1 3.
Sh——R AR A E A FE(KVA).
Px——A% 5 2% 75°C ) 51 B3 FE (kW)
Pk’ — AP EESTT B n 4L 2% fo i 0 3R FE (kW) o
Px’ =nP-Po
X n——FF B HI B
Po——F R B TERIE MR N 1 25 BARFE (W)
P——7F K A IS AT I AR A A H 2 11 AT (KW) o
P=(Po+Px)/ (N-1)
A N—3e A e .
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S, =P./P, xS, (kVA)

Where Sn—Permissible loading of transformer under operation of n coolers;
Su-- Rated power of the transformer, kVA;

Px--Load losses at 75°C, kW;

P’ — Allowable load los under operation of n coolers;

P’=nP-P0

Where n—number of operated coolers;

P0—no-load loss at rated frequency;

P —Dissipation power of every cooler when transformer is loaded fully;
P=(P0+ Pk) / (N-1)

N — Number of coolers installed

7.5 SRERRESNN (RK) SFENIER 5 MR

The extra (Max.) moment on bolts should follow the values in table 5.

Table-5
i A
M10 M12 | M16 M20 M24 M30 M36 M42
Bolts
F1%E(Nm)
35 45 75 120 200 260 300 480
Moments

7.6 o BT WA A SBEERR SIS U T REK:
Environmental Requirements for the Lifecycle from Product Acceptance, Operation,

Maintenance to Disposal:
7.6.1. 28 JE AR AEAT HIRL AR T g WIREAT 4B 4P DR IR, WOR™ W IE W IEAT, MR ikn
e
Transformers should keep regular maintenance during daily operation to ensure the
qualified noise.
7.6. 2 AE 7 A AR AR P 2R B IR I S AR SR IR TR, LA S R R
ITWEEME A G, A SR A PN AL B
Waste oil and waste materials during transformer operation and maintenance
should be collected and stored in special containers accordance with relevant
environmental requirements and handed over to qualified organizations.
7.6.3. 77 ik B A, TR EARIE, X IE 548 s i S AR A G TR 3,
RR A BT HI AL BEN LG S AL B, H EASEEALE .
When the transformer/accessories close to its lifetime and should be scrapped,
waste oil as well as waster material should be recovered and disposed of by
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qualified organizations. Careless disposal is not allowed.

8 A% Hs 43 Ff ]

Transformer Drawings
Bt — B I Nameplate Drawings
M — &S24 EE 1T Outline Arrangement Drawing
MK = 2% I Transportation Drawing
MIEDY o145 IV Marshalling Kiosk Drawing
M AEEGFEE (H¥% ) V. Secondary Wiring Drawing For Forced

Cooling Transformer

9 Ff3%
Bt A BTEPER
A K 343 B B T 5 S IR T 1 A
AR AR FE S UL T (R0 5 25, A0 T 8 005 2 R B T 5 e LU P T F) 1 5

I
a) o T E I
KU e Bl 65°C
K e 1 it 50°C
R 95°C

b) SRR THE R

KU e Bl 80°C
A A5 1k 3 70°C
R 105°C
Bk 1) 3 R 120°C

Vi AR A P P B IR T BRI KL 10~15°C.

Attachment A

The preset value of transformer oil temperature indicator and winding
temperature indicator: (for reference)

a) Transformer oil temperature indicator

Fan starting temperature: 65C
Fan stop temperature: 50C
Alarming temperature: 95C
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b) Transformer winding temperature indicator

Fan starting temperature: 80°C
Fan stop temperature: 70°C
Alarming temperature: 105°C
Tripping temperature: 120°C

sk B #RERAE
1 S SR AERER
L1 T2 IR R BT hli K- B3R T, AR IS s il Ae g M . ol i DR K
RIF WAEZKY, ZBRGIENTE, —BIEL TA T EH#T hORE,
A WL FL BT e AT A S B
We are improving transformer design and workmanship; the active part stability
has been increased. In order to unsure good insulation, open tank and lifting core
for inspection is not required after the transformer arrives on site. The tank
position can be checked through observation holes or by raising the base, and the
transformer can be installed at site directly..

1.2 TR ik 22 e d B A AR 1 ORI e AR BRI 0 T 7 AR i) RS 4
T A SRR, NEAT M A
For special cases where accident occurs due to impacts/collisions during
transport and installation, or faults during operation, the transformer and active
part shall be lifted for inspection.

1.2 5T AAE i 048 M e A P10 S SCEBOE S, WIJER bk . MR
AR ETNER A A e 2R 5T AN SLERL 8 B LB A4S A 2EAT 4% 5
K.

For the transformer have been effectively monitored during long-distance
transportation without emergency/severe vibration/ significant jolts/collision
occurred, it is unnecessary to inspect the active part by lifting. However, the
on-site engineer must go through the manholes and inspect the active part.

1.4 45 S B I 26 AT

1.4.1 EFAATIC AR, NF& @GN B ik ZsA b2 i, AN AR
NE R RA AT
A temporary dust cover must be fitted outside of the manhole before opening
the manhole to check the transformer. Internal inspection and wiring shall be
carried out in rainy/snowy/windy weather.

1.42 SHERAR, HEREANACT 5CUMKT SCTH, R HABLEH
EITREI NN A B EN TR L, A SRR A g SR L EE
HELR I 10°C.

Inspections should be carried out on sunny days without sandstorms, the
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ambient temperature >5°C. If ambient temperature <<5°C, the environment
should be heated by hot air blower. The temperature of the transformer should
be 10°C higher than the ambient temperature.
1.4.3 BIRBEFARC LIS, NS5 A N IE AN AT
Dry air should be continuously input to the tank in cloudy days for checking
inside of transformer tank.
1.4.4 SRB e BRI ], TR0 BRSO IR T, Bd% T iR
17+
a) FXHBEEAR KT 65%IM), Ajdid 16h;
b) HXHBEEA KT 75%M), AN 12h;
c) AR R T 75%0F, &% 5 RIHEAT A R b 2
a) The exposure duration shall start from the beginning of oil draining or opening
any cover /plug and will be terminated by vacuuming. The maximum
allowable duration should be as follows based on the ambient relative
humidity:
maximum 16 hours: relative humidity between 65%,
maximum 12 hours: relative humidity between 75%.
The relative humidity is greater than 75%, the active part should be dried.

2 HEHRERTHHAES T/ Preparation before checking active part

2.1 NAZS G E(RIERINME), SR e A5
It is essential to prepare sufficient insulating oil as per the total oil quantity,
including the added oi.

22 RSP LA, MR TR e, #Tas s A, R NIER
NE 224, DSRigEERE, FTLCR 7 & #ik.

When transformers filled with nitrogen, the nitrogen gas should be completely
removed before conducting the active part inspection. During nitrogen purging,
no worker is allowed to enter the tank before the nitrogen gas has been fully
discharged and oil replacement is recommended.

2.3 S i AR A HE I, 30 T B R T LR ek I N A A e B T A
T, RIS SO AR T LR ER IR TT I, BRI R . AR A S
=T 200mm B, AAREREAMAERE . NEANMMEE, ANLERFRRE A
WA AN R XTI A AR S A, T2 RO AR, N A
T 200mm~300mm -

Open the oil filling butterfly valve on the tank cover, and a vacuum oil
filtration equipment shall be used for draining the oil into the clean oil
barrels/containers. When the oil level in the tank is higher than 200mm,
workers are not allowed to enter the tank for inspection. Dust prevention
measures should be implemented at the manhole during checking active part, a
worker should be stationed to contact with the worker inside of the tank.

After inspection, the worker should confirm that there are no debris in the tank,
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check the tools according to the record, and close the manhole cover properly.
For barrel-type tank transformers, the oil level should be kept in 200mm to
300mm below the tank cover during active part inspection.

2.4 X Fohd A, M ENTMARRT, NSeYRER IO LA BT ORI 3RS

HACIF R B O A B, DR RS, 7 8 H T S 3w i B
A BT R AT UL S, Prkiph BB U A BT ok iiE 2 50T R 4K
RIS, KT 2% A E RT3 5 SO AR L, PRl Ny 2 b AH A B AR I s
B EARIT 4 5 B AR TR R %

For bell-type tank transformers, remove the operating lever of the off-circuit
tap changer and mark its position (phase and tapping position) for reassembly
before lifting the upper oil tank. Remove/install the OLTC as per the
installation and usage instructions. Disconnect the connection between the
switch terminal flange on the bell-type tank and the switch, then put the switch
on the transformer support frame, mark the positions. Meanwhile, disconnect
the connection between the upper part of the transformer active part and the

tank cover.

2.5 WERLFER MBS ISR E . JEMPL. 22kl TH. SRR

WS, av Sl dn, X LELTAEN AR S ER5, RARGFiE,
TAERRAERY, WIS A SENMAER TR K. B RIEHTE,
TRUETC D N THAR A o

Prepare the lifting equipment, vacuum evacuation device, oil filtrating
machine, safety lights, tools, spare materials, and testing equipment. During
the active part inspection, keep records of the tools and items carried by the
workers during the operation. Clean all tools, clothing, shoes, etc., no foreign

objects fall into the tank.

2.6 ZIRHIR T LRI G E A A B BB, A OB B BAE I A RO

3

W ZHEANRE B, RESRIESZELRNAER/N S EED,
FE LI AR ANAR AR L) o

Workers who shall install/supervising the transformer must possess the
qualification certificates, all the measuring instruments should be in within the
expiration date. Non-metallic and metallic items unrelated to transformer
installation should not be brought into the installation area.

s lifting active part

3.1k miy, ZHFN ARSI, Bk 4 R B AR 4 b R A B B RS

Y (RIFIEFEEERME) .

The place for lifting tank cover/active parts should be clean, and dust
prevention/ emergency rain/snow protection measures should be prepared.
Ladders and objects with sharp edges used for inspection should not be leaned
against leads/wirings/insulating components/wire clamps. Climbing on wire
supports and leads is not allowed.
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3.2 0 TRl A AT, PRERAEVTIRAEE iy, VR AR L R AL A AT DY AR SL
MAERM, HERERAR, LA Rans T EmMEEE-FT, Ik
i, D 11 e A% PR 2 A PR 1 i s R R O RE o IS INZ DTS L7l A
filf L 51 BRGS0

3.3 Remove the upper positioning components and remove the connection between
the tap changer and the tank. The tap changer shall be on the rated tapping before
lifting the tap. Remove and lift tap changer (if available) shall be as per the
specific requirements indicated in the user’s manual. After lifting the upper tank
by hoisting sling, the active parts inspection shall be carried out. When lifting the
upper tank, the lifting burden should be evenly distributed,

HE: MERRMEA, LWIKTERY 2 FUL!
REMARK: The capacity of the crane must be at least 2 times of the lifting
object !
4 HBEKHE checking of active part
4.1 F5 SR NE R F I
PRECAUTIONS FOR CHECKING
a) 914, FERLEGM EANFE. H SN, ARAEG SR B

Ak 2%
=5,

Ladders and objects with sharp edges used for inspection should not be leaned
against leads/wirings/insulating components/wire clamps. Climbing on wire
supports and leads is not allowed.

b) @5 EAN K EAE A
Do not placed any objects on the active parts.
o) LR G HEANAEMEI CF AN ETIEED , J0RRRR 2%
(A=
The wires lead out from the coils should not be bent (any bent wires should be
repaired) and must remain in the original installation positions.
EE: CREMMAAERITENEE. BETA.
REMARK: Changing light bulbs and inspecting or repairing tools inside the tank
is strictly prohibited.
42 HORENAR
Inspection for the active parts
42.1 FEBOLEEH LR, RIE LKL EEE . FCERRE): T
AR BEHEE A LR s, MESS A2 EETEERE, BURIERE
AL THURIRES .
No deformation occurred on the cores, and the insulation between core yoke
and clamps should be good. The core should not have multiple grounding
connections. The core restraining plate and yoke restraining strap should be
securely fastened, and the insulation should be good. The pressure nails of the
windings should be securely fastened, and the anti-loose nuts should be
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tightened.

® 4.2 2 FUFRIRTFEIF R PRI, MaEkEiet R, &%
E, T BT AL E R IEM, =AM NAESEMNE. mEITFxR
FIRIEFLR B ATRE . A BITREIVIHIT O S N B RAF, 7500 = 8
FRO T ZE
For the off-circuit tap changer, the connections between the tap terminals and
windings should be securely tightened. The rotating contacts should stay
correctly positioned at each position, consistent with the indicator. The
operating rod, tap cam, small shaft, and pins should be intact and undamaged.
The rotating disk should move smoothly and in good sealing. For on-load tap
changer, the selector switch and change-over switch should in good contact.
The tapping leads should be connected correctly and securely, and the
change-over switch should be well sealed.

423 MHRER ARG St K55 R AR oL e S R . W E k02
M, WERAKIA 2 St BT R . SR A g P R4, NG
HFMNGI SR, HP OB AN N T 200 JERK. PR ARG, 7]
HRZ RO 5 A E RO 5t (M) Z a4 fi Bl . ARFimR
ZERIIR Ly, ROREER ORI 3R0T, D7 ATk O 5 () Z TR 4
ZHLH o X TR O BRBE R IR Rt B, NOREANRL s 5 AR 1) (1 2
Pt MENHT 5 R 5 k0 R B 48 2 HLFH
Use a megohmmeter to check the grounding of the iron core, clamps, and
adjacent yoke shield plates. Measure if the iron core is single-grounded; if
multiple grounding points are found, they should be eliminated immediately.
Measure good insulation resistance with no breakdown or flashover, and the
insulation resistance of the iron core should not be less than 200 megohms.
For plate structure iron cores, the insulation resistance between the iron core
and the clamp (ground) can be directly measured by the iron core grounding
wire. For non-plate structure iron cores, the iron core grounding plate should
be disassembled to measure the insulation resistance between the iron core and
the clamp (ground). For iron cores where the iron yoke is fastened with
low-magnetic steel strips, the connection between the steel strips and the
clamps should be disconnected to measure the insulation resistance between
the steel strips and the clamps, and between the steel strips and the iron core.

424 KRESILA LY L, LAEOUILEENE B,

The insulation of the out-let wires should be securely wrapped without any
damage/twisting.

4.2.5 fdEuhAE A BE X RTREBEIRCIE B, ARBR. KM K. T9E SRR
WLRNARY, B T$.

All foreign matter inside the tank (including non-metallic foreign matter)
should be thoroughly removed. Once no visible impurities remain, the tank
can be flushed with qualified transformer oil, and the tank bottom should be
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cleaned.

4.2.6 K. PRBRUMIAR A2 56 A i R
remove all debris and temporary from the transformer,

42.7 S RERREME, BYe%E bl T RIR N N lAs L
W], B P S i S s PRI BT IR 1T, DU — 2D B s v A 2,
TR TAE,

After draining the oil from the body before inspection, first install all the
valves removed due to transportation oversize on the lower section of the oil
tank, close all the valves that need to be closed for vacuum filling, for the next
step of vacuum filling and component reassembly work.

P BRI R KRB AR TEA R
Mok BE VS I A T A& BFH AR T K IX B X
HiG: 0916-2227206

B JE IR S5 A Ee /B 2 0916-2318507

P 1k www.sxhztranformer.com

MEF8: sales2(@sxhztransformer.com.com

Shaanxi Hanzhong Transformer co.,ltd.

Add: Chencang Road South, North Economic Development Area,
Hanzhong, Shaanxi Province, P. R. China

Tel: 86 916 2227206

After-sale Service: 86 916 2318507

Website: www.sxhztranformer.com

Email: sales2(@sxhztransformer.com.com
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