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AUHPBEHTFRATAEFNHEFEN 31500kVA K LA
T BESEG 35kV DL TS EE HOH B ER AR e T
AR RS E . IS O, e, A
Al

The instruction manual is suitable for the loading and
unloading, transportation, storage, installation, service, and
maintenance of the cast resin dry type transformers with no-
load or load ,of which the rated capacity is 25000kVA and
the voltage rate is no more than 35kV, manufactured by
HuBang Electric CO.,Ltd..

1. PR

AT AT IR E N P T 2 7775 R 35 42 K FH 18 [ HUBERS
O F HIAR et 15 4% S TR O ) BRI B DAL 28 A P2 1T il
PR AR ERET R E SRS GB1094. 11 A% [H B e T.TEC60076-
11 Hptks

1. PRODUCTS OVERVIEW

HB cast resin dry type transformer is made of superior
quality materials through the vacuum cast equipments of
HUBERS and George Cut-to-length Line from German. The
product complies with GB1094.11 and IEC60076.11
standards.

2. %%

2. SERVICE CONDITIONS

2.1, AETR: BESAER (AN MR KA (AF) Fifh,
WS HA (AN) FISRIE RS (AF) AR RS, SAUERIEAR
JEZSEAT RIUFIDENEE ST R A e et s i e X
RE TR, AU BB R, IR kW Bk
4m3/min X & EL

2.1 Cooling method includes air-natural cooling (AN) and
air-forced cooling (AF). For both AN and AF transformers, a
well ventilated capability is required. If the site is not
ventilated well, such as a basement, the ventilation of
4m3/min each KW loss should be ensured.

2.2, RN LG TPO0. 1P20. 1P23 2RI,

2.2 Enclosure protection degree: IP0O, 1P20, IP23 etc.

2.3, AR A% 2 d b s RO 1000 K, Ao
1000 KHF, MFGB1094. 11 G o3 (5 IE 4 Mk,

2.3 The transformer should be installed in the locations
where the altitude is less than 1000m . If not, corresponding
adjustment should be conducted according to GB1094.11

3. FEREE

3. LOADING AND UNLOADING

3.1 BBt RAGEMAL IR M. P i,
SNV TR AL I 5 D R AT #R A

3.1 Device: Choose a crane with proper tonnage. When
loading and unloading, the products should be handled with
care, strictly according to the relevant regulations.

32 R MAE: AMIBEAEIUMA T WA “HIbmiE” RN,
EAEE, N B TS R REAE BV A R R A AN 22
T, Wl 1 PR,

3.2 Lifting from the bottom: When lifting, hitch the steel
wire to the blocks under the four corners of the package, as
figure 1.

Figure 1
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3

3 TES AR MR BT TR MR bRl M,

g R BEAT TR ke, sl 20 ARAIIAE I ™ i,
Peseia, MRS,

A 2

3.3 Lifting from the top (of package): There is a logo for
lifting from the top sprayed on the outside packing. When
lifting from the top, do as Figure 2 . After lifting, packing of
the top should be returned to normal for long-term storage.

Figure 2

3

ARRmE: A AR BOA M A B IR A B A P

HIE S A P B (R AP 5 B _E DA S FLBR T AR R

A, I 3 A 4, R DL AL L

3.4 Lifting without package: when lifting a transformer only
or lifting it out of its package, four lifting lugs/holes provided
on the top of the core and coil structure should be used,
see Figure 384.

& 3 & 4 Figure 3 Figure 4
4. FRERE 4. TRANSPORTATION
4.1 PP LIRS AR, NA B SR E, #ERFT. T, W) | 4.1 Measures should be taken in the transportation and

SRR RN LS, B IR R g R

storage to keep the transformer away from raindrops,
snowflakes, humidity, dirt and outside force.

4

2 sl RE R, AR SR AR T 15° .

4.2 During transportation, the obliquity of the transformer
should not exceed 15°.

4

3TN S, AP AR s R A B A S,

R NIEI RN R

4.3 For transformer with wheelbarrow, wheels are usually
to be unloaded in order to avoid its moving during
transportation.

4

A FIXCHRAEN, SCKF R e A AN ATT 5 By

IERARPRORS, I SR i By 1122 s 2 A«

4.4 When loading and unloading with a forklift, bars should
be used between forks and the lower clamps to avoid
damage to the core. Measure must be taken to prevent
leaning of the transformer.

4.

5ERIEGRII LR 5T, iR SIZE G BT,

4.5 Binding and pulling coils, insulations, supports,
down-leads and other fragile parts are strictly prohibited.

5.

rERI

5. INSPECTION UPON RECEIPT

5.1 R A A R B ST B R ARAT, e
T HUERE. BUERI. MEEHEL AT T
HL A

5.1 Check whether the data on the nameplate is
consistent with ordering contracts in terms of product type,
rated capacity, rated voltage, tap range, connection type,
impedance, etc..

5.2 M B AR ARRENL I SO G 2R U R A%
UEAS . IR R MR A R R T4

5.2 Check whether the documents attached to the
transformer (the installation and service manual,
qualification certificate, routine test report, packing list and
etc.) are complete.

5.3 KA ELREAH PN T AL 15 5 R AT -

5.3 Check whether the elements and accessories listed in
the packing list are inside the package.
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54 MBS SHEE AR P A, ARSI AR

BB AL, AR BB Wi, HBEREHHR,
RINZSA SRS RN, A 32 5 2
Y, AR EATIRIT .

5.4 Check whether the transformer has been damaged
during transportation. Note should be made of loose or
broken connections, damaged or displaced parts, cracked
insulators, dirt or foreign material. The temporary brace for
transportation must be removed.

5.5 A AT RO A R4

5.5 Identify all units and check them against the shipping
list to ensure complete.

5.6 7 IR R A S G, A AN ROEAT, WA G B
I BN %4, TRIGHTT, LD DA

5.6 If not to be put into use immediately after the
inspection, the transformer must be repackaged and stored
at dry and safe places where it is immune to damage and
brigandage.

6. OEFRE

6. STORAGE

6.1 T EMEORE 177 b, ARNIFEREE, B EMKE
(ZES

6.1 If the transformer needs to be stored, the package
should be kept. Repackage the transformer after the
inspection.

6.2 XTI Gk b, ABIERESAFT, D B T
W, AN R IR 7375 1 A 27 24 i AT P Ve ) i o

6.2 The products for long term storage should be stored in
clean and dry warehouse. Don'’t store the active chemicals
and corrosive things close to the transformer.

6.3 BT 7= AV HERD 6.3 Stacking products is not allowed.
6.4 B W P AR 1P S R R g, AN T | 6.4 The products placed outdoors temporarily should be
100mm. padded by woods, of which the height is not less than

100mm.

7. IR LA

7. INSTALLATION

7.1 LRGN F A A5, 7 b B8 KA iy SR R
K, TR RITIESE N, MR LA R i
HFMTH

7.1 Before installation, the user must read this manual, the
nameplate and outline drawing carefully. Besides, the user
must know the weight of product, the way of installation,
and prepare the corresponding equipments and tools for
lifting.

7.2 ISR ZRIAARNA : A FMEMZT SEKE
kR, KA WE. TEBEE. WK,

7.2 The installation location should keep off: harmful smog
or steam, superfluous corrosive dust, vapor, smog,
condensation, drip, etc.

73 BIEHENLAR

7.3 Transformer installation

731 LU, HTNRES/NER () B EETK
B, REEERAHRNIET, M TAPR
AN ERFIREOR MG IL, 22370 T d A M Ik I 1 28 J g
I A T % 5

7.3.1 Usually, a transformer can be installed at the site
directly after removing its wheels (if it has), and then can
operate after inspection. For transformers with tamperproof
and other special requirements, anchor bolts in
transformer’s foundation should be fastened.

7.3.2 AR AR LA AT & R AT EOR, B RAR S s
ANz o KT ICHNTEMAL A%, NEAE A &% (14 ] Bl 22
P AP IR RS A . AR AR AR AL FIASAERONE H Ak
NIbRAT % A bR

7.3.2 Safety should be taken into consideration when
designing the transformer installation, which has to ensure
that human body is kept away from current after the
transformer is energized. For those without enclosure,
isolation barrier should be set up around the transformer.
Hazard-warning signs should be put up on the conspicuous
places of main body, the cabinet and the barrier.

7.3.3 AN, (EHFIR 1000m SLLULR, 20 S8 ER T H
SR 2 18] Ko 5555 M) ) B /) e A 28 25 PR S A /N T

HIE (kV) <1 3 6
2R R EE B (mm) 25 60 90
HIE (kV) 10 15 [ 20 |35
2R EE B (mm) 125 180 | 225 | 340

7.3.3 For the sake of safety, within 1000m above sea
level, the safe insulation distance between bared phases
and phase to earth shall not be less than:

voltage (kV) <1 3 6
Safety clearance (mm) | 25 60 90
voltage (kV) 10 15 20 35
Safety clearance (mm) | 125 180 | 225 | 340

AR I gty LA S AR N DG 33 I 1) 22 42 B B A AN T

And the safe clearance between transformer live parts and the

RS (kV) <10 1535 working area of operator should not be less than:
4 B B B (mm) 350 600 voltage (kV) <10 15~35
Tt FEL R B 25 (mm) 700 1000 Clearance W%th barrier '(mm) 350 600
Clearance without barrier (mm) 700 1000
7.4 AR AR b e e 7.4 Enclosure installation
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7.4.1 ABISSAERA S FRHEILT, H2 R R 2k
WENLLRIRAEZ b, SMTEIREN AL SRR CEIfR /N
B AR — KT b, ek AL Ah v 2 18] KR R B
R, WHEHLAIAZ B EF AN RS .

7.4.1 If the transformer is with enclosure, make sure that
the bottom of enclosure and that of the transformer
(unloading the wheels) are on the same level except
meeting the installation condition of its core & coil, but also
to meet the condition that. And the relative site between
core & coil and enclosure should be considered, according
to the outline drawing of the transformer.

742 ANNERLNEAER SN, ERCZHEEIER . | 7.4.2 The enclosure is divided into parts, so it is convenient
to transport and assemble.
7.5 HJZRBREERSS 7.5  Electrical connections

7.5.1 FT A B ¥ RIS W AIIE A o SR AS HELBE B BEHE AT A A
RARER e FIA TG ] 4 7.3 S 2R T) S i ] 22 4= 48 2%
B, IRa H T B REHR R A B 2 A .

7.5.1 All the terminals must be connected correctly. The
connection of cables and bus bars must be up to relevant
standards and regulations for the safe insulation clearance
described in 7.3 of this manual. Cables and bus bars must
be supported with fixed braces.

7.5.2 A2k Ay AR R 15 O S AEEN, R
FHCGERGSE, I, k. Bea FH gk i ks
Bt -

7.5.2 If terminals on the core & coil are to be connected
with other hard-wire, it is proposed to connect a soft
transition between them, which should be appropriately
extended and slackened off.

7.5.3 A2 s a% AR S PN TR A el T i itk 4y 5, Ak
FERC IR EE . M D, TRt hek, 5 ERiA
R, MTREERLRS, WK 5.

7.5.3 Both high and low voltage sides of the transformer,
cables entry are either from the top or the bottom. On the
top of enclosure, the bracket is prepared. For entry from the
bottom of enclosure, Cable Fixed-Caliper on the enclosure
is to fix income wire as figure 5.

Figure 5

7.6 AC AR MR HMRAR L AR A% A T A R AR A AR K 2%
VUSRS FEA e AT S AR M R G, (R L R S
INESRE PSS

7.6 The grounding bolt of the transformer and the
enclosure and the barrier must be well engaged to protect
grounding system that should comply with relevant
regulations.

7.7 81 B RG ik

7.7 Installation of the temperature controller and monitor
devices

771 XTSI HMNA R BRI, R AR
BACH M ARSI, AR A e

7.7.1 For the transformer without enclosure, but with
temperature controller only, their own mounting brackets
will be fixed on the clamp of the transformer for its
installation.

772 % F AT, BEEE. BENEBRE, BFAKRAHA
RS RERE NS, WOAT DL B AR A e
Bl AR T B — e PN R R S e B

7.7.2 For the transformer without enclosure, but with
temperature controller, temperature monitor, the
temperature controller and monitor are combined, so they
will be installed in the transformer clamp, or the walls of
buildings within a certain distance.

7.7.3 XA e AT IR B AL T, S AT E R
Sh5ETEE T LA -

7.7.3 For the transformer with enclosure and only
temperature monitor, the temperature monitor can be
directly embedded within earmarked openings of the
enclosure.




WP AR E R LM R

Cast Resin Dry-Type Power Transformer Installation, Operation & Maintenance Manual

7.7.4 S TFEEAANE XA RS BERHBRT, BEAEE
FEES T B

K 6

7.7.4 For the transformer with all of three, the temperature
monitor will be directly linked on the enclosure as figure 6

7.7.5 LA ERFMELLN, . B RRE AN EES
WA B . ) R B E Y, R IEAT
IRZIXF] 100°CH, &I BATIERAER] 80°CHf, {F1k
RHL; IBATIREEAE] 130°CRY, Mtk E(E S, BITREE
F160°CIY, Bk 5 5. FH )t mT LIRS ZOR I B B30E
IR (PTC JMIRHRK Mgz ZAMBe i (I BOE AR D .

7.7.5 For the wiring method and usage of temperature
monitor, temperature monitor for the above cases, please
refer to the manual. Temperature on outgoing products was
set: transformer’'s operating temperature reaches 100 °C,
the fans start; operating temperature reaches 80 °C, the
fans stop; operating temperature reaches 130 °C, alarm
signal will be output; operating temperature reaches 150
°C, tripping signal will be output. Users can also adjust the

temperature setting on request (Alarm and trip settings of
PTC temperature probe are not adjustable).

7.8 RARSA

7.8 Air cooling system

AR BT R G BRGNP ABLECRE . ThE
A LA R

If the transformer is equipped with fans, the number, power
and power supply of common fans are as follows:

AR(KVA) 50~100 | 160~315 | 400~630 800~1600 Capacity kVA) 50~100 | 160~315 | 400~630 800~1600

RBLIIZE (W) 4x38 4x44 4x50 6%80 Fans Power (W) 4x38 4X44 450 6% 80

R JE ~220V | ~220V ~220V ~220V Power supply ~220V ~220V ~220V ~220V

AE(KVA) 2000~2500 3150~5000 | 6300 ~ | | Capacity (kVA) 2000~2500 3150~5000 | 6300~16000
16000 Fans Power (W) 6X90 6X150 | 6X370

WAL (W) 690 6150 6x370 Power supply 220V —220v_ | ~380v

KA =220V ~220V ~380V
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T RPEREIIDFAR T XA FRBURAN, ATELAIEAN T —

BABOUT, MBUER) A C2edefichy, AP A ESIERE, R

AR PRt T BL T

Al

)

detodelelodel ool

B 7

Note: The power of temperature monitor is far smaller than
that of fans, so it can be neglected. Generally, fans have
been assembled before delivery as figure 7 .The users only
need to connect the wire of fans with reference to
connection drawing of temperature monitor.

I (1

el ool L LT T

Figure 7

7.9 PFHARERER AR TR

7.9  Distribution transformers tap changer program

Jig—: W ERR
W RS I i, A A
R H i i, AR AL

AEEBET
wE kg | ABAE TEE
10500 -4 I
10250 2—-4 I 1_ 2 _i‘

SO0

10000 2-5 m i &
9750 -5 v 6 5 4
9500 1-6 v

TR WTHEPTR
W RS I i, A A
RO H e i, AR AL

AEEERT
| 8B | 288z | 2802 | 728
10500 2~ dj6—7 i
10250 2-3,5-7 i
10000 1=3.5 =7 m
5750 {-3,5-8 -
9500 1-4,5-8 v

PLE RN T RGBS, SR LUK BT (1 B R 9 E

Option One: As shown below
the primary windings should be connected to higher(lower)
taps when secondary voltage is higher(lower).

HEEEHF
B E W SEEE | AEAE wEH
10500 34 I
10250 2-4 I 1 23
10000 2-5 i Z E_ -
9750 1 5 I 6 5 4
9500 1-6 v

Option Two: As shown below
the primary windings should be connected to higher(lower)
taps when secondary voltage is higher(lower).

AMERERET
BE | oafEE | 4BLE | AEE
10500 2-3,6-7 ,
10250 =8y . "
10000 1 -3:9-7 .
9750 1-3,5-8 . ;
9500 { =475 =8 v

Above the two options only for reference, it is subject to the

delivery drawings.

7.10 A #HIFEAL K2

7.10 On—load tap changer transformer

7.10.1 2 i 885 A B T 5% 2 8] RO 7 B AR T 2

FOTH, 2RS4 50 80 0 BT % & P E

7.10.1 Transformer with the OLTC switch the relative
positions between the transformer dimensions, see Fig,
transformers with on-load switch position is not placed on,
but switch B-phase load center and the transformer with the
center of B is right.

7.102 HIRAE IR 5 K35 2 (A HE L,
RIAL o Fhr S B ATk

H1 7

7.10.2 The caples between the OLTC switch and the
transformer are connected by the user. Refer to the lable
adhered near taps.

7.10.3 R R AR s a4 2k 77 5

7.10.3 Regulating voltage from the middle
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A “Y” el “ A7 3R, BRIAESEIF RS N—
9 AMYALST B S AR TR RS SN AR N—9 ARSI 4> Feum T —
—XFRiARER:, WK 8.

A =] L
KEARAETR L X 1) [efod [z e
On—load tap—chager] T y | ] T A
ol ol — —
30 3 J = =
Y 3 | =]
Sao So 5 — —_—
of oB Y p— p—
7 7 — —
9; °; ) — 8 — s
Be fe 3 — e
q
K 8

The N-9 termianals of the OLTC switch should be connected
to the N-9 termianals of the transformer regardless of "Wye"
or " Delta" as figure 8.

A =] L
REARMEFR B ° n o z_4n
On—load tap—chager] T y | ] T A
ol ol — —
30 3 J = =
ok o4 3 | - —
Sao So 5 — —_—
of oB Y p— p—
7 7 — —
9: U; ) — 8 — s
Be fe 3 — e
Figure 8

7.10.4 2220, MRS EALIBAR 1T X JHE 2 TN :

SRR RIS IBE IR (N.m)
M8 15£3
M10 203
M12 3545
M16 80+ 10

7.10.4 When installing, the tightening torque of bolts are
recommended as follows.

Bolts Specification Bolts Torque (N.m)
M8 15%3
M10 20£3
M12 35+5
Mi16 80£10

71 AR ASFFHRIBAT DT AT 5% AR IRas 41 AH
Al ARHcasE ARIATE AR HLA BEAHZEANEL 1%;
IS A I AEIL 10%; ZRIEHBER RN 1/3~3,

7.11 When the transformer is operated in parallel, the
following conditions should be fulfilled: same connection
group, same HV and LV rated voltages, the voltage ratio
which is not more than 1%, the discrepancy in short-circuit
impedance being not more than 10% and the rated capacity
ratio of 1/3~3.

7.12 I HATEOR S AR IS4 RIS AT I, A 200G B [0 9k
BATERIE, HIFsT a8 st G .

7.12 When transformer fitted with OLTC is operated in
parallel, the synchronous parallel operation controllers
should be collocated. And the number of the transformers in
parallel is no more than four.

713 HEIF RIS L F BT E 23

7.13 Customers shall install the external wiring of load
switch by themselves.

8. IBITRIRRE

8. INSPECTION BEFORE OPERATION

8.1 KA A IR M AR S hash, AR
gy, NEEHT K

8.1 Check all of the fasteners, connectors and the
standard parts. Tighten them in case of loosening.

8.2 f s i PR EN I F M R B2 2, JR AR L
R AL

8.2 Check whether the parts disassembled during
transportation are installed well, and whether there are any
articles which don’t belong to the transformer.

8.3 F A MM 4% & LR E R BaR R RE 5 LW BT .

8.3 Check whether the cooling fans, temperature monitor
and other accessories work normally.

8.4 R 73 A0 25 X A 1A R ot e i R 75 T S e

8.4 Check if the transformer box and core assembly is
reliably grounding.




WP AR E R LM R

Cast Resin Dry-Type Power Transformer Installation, Operation & Maintenance Manual

8.5 AU A A eI A AT T AR B R R RN AL T
.

8.5 Check carefully whether there are metal or non-metal
matters fallen into the transformer during installation.

9. BATHIAIREK

9. INSPECTION BEFORE OPERATION

AR IS EHIEAT AR HEAT A6, X0 Al 42 AR I % b f) 2 5 i
{’éﬁ&iﬁ, BRI 58 B BT AL B 5UE JE BB AAR S o

Test should be performed before operation. The
precautions on the warning sign must be followed before

test.
2=

(A Hes =]
/AN CAUTION

- AR A A 2 8 i 2B LA AR
THE FOLLOWING PRECAUTIONS MUST BE FOLLOWED
BEFORE THE TRANSFORMER DIELECTRIC TESTS
ARE PERFORMED:

a. WAL AT (1 SR 6 20 LR RS e B

ALL TEMPERATURE SENSORS (IF HAVE) IN THE

WINDINGS MUST BE REMOVED.

AT LR (o SR ) ity S i 0 25 0 4% o

SHORT CIRCUIT BOLTS (IN CONTROL BOX)

FOR CURRENT TRANSFORMERS (IF HAVE)

MUST BE FIXED ON THE TERMINAL BELOCK.

- oAl 5 AR R SR I B i H A e (2R A
13k TR ) 6 KT .
ALL ELECTRIC CONNECTION (IF HAVE, SUGH AS
LIGHTNING ARRESTER) BETWEEN THE TRANSFORMER

\

—

=

o

AND OTHER ELEMENT MUST BE DISCONNEGTED.
2. Ha 25 AR08 56 5 T A AL 2008 R BT AR AS .

MAKE ABOVE CHANGES BACK TO THE ORIGINAL

2
STATUS AFTER THE DIELECTRIC TESTS.
S. 11. 232

Figure 9

R

Tests are as follows:

9.1 HedH it H BH A

9.1 Test the Winding DC resistance

9.2 K AT 2 Sk I L B

9.2 Check the voltage ratio of all the taps

9.3 A I g ARk SR 410

9.3 Check connection symbol

9.4 F A AR IR AR B 15 AR MR, A A 20 48T (i
RA) MBGRT R

9.4 Check whether the transformer and the core are
grounded well, and check the insulation of the screw (if
have) is all right

9.5 AR B A R T W R E R, —RIBR T, 48
FELZ503% /2 i A :

EE~EE S =300M Q, 2500V JKERE
RE~H=100 MQ, 2500V JEEKZ.

LT R4 R, A LA BB R IR A 5 IEF
PR (EPS I b data ks I PTAINEZ S <3 o N Ve b i O 22 9221 )
G TF, — B, 546 1000V e L, H4Z
HAVNT 2MQ, FAEHEH LisfT Bk, B2, AR
S HE R A R E D R NS A G S AT, AEHEE AT
i ARG AN IS AT R, AT TR AN,

9.5 Check whether the insulation resistance of the coil
meets the requirement. Generally, insulation resistance
value must be as follows:
HV~LV& ground=300MQ,2500V M Ohmmeter
LV~ground=100 MQ,2500V M Ohmmeter

In dry environment, the above insulation resistance value
are easily achieved. But in the relatively wet environmental
condition, the insulation resistance value will decline.
Generally, for per 1000V rated voltage, its insulation
resistance value is not less than 2 MQ, and the transformer
can be put into operation normally. However, when the
extremely wet environment leads to the condensation of
dew, and whatever the insulation resistance value are , the
drying process must be done before induced voltage test or
operation.

9.6 Bt A 2k IR, — LR,
Bt~ T =2MQ 2500V JERk#E
DB ~ERE R =2MQ, 2500V JRERE .

9.6 In the test for insulation resistance of core, insulation
resistance value are generally as follows:

Coil~Clamps and ground =2M Q,2500V M Ohmmeter
Screw~Coil and ground =2MQ,2500V M Ohmmeter.

9.7 5hit T iR, RE A A R 80%,
PREt 1 538

9.7 It takes one minute to complete separate source power-
frequency withstand voltage test, with the voltage
accounting for 85% of the rated voltage.

9.8 AT B IS AR 4%, ARG A B H T < )45 5
PARBATHI A B ARG -

9.8 For transformer fitted with OLTC, inspection and test
should be performed before operation, according to the
operation manual.

10. BEFBENIZT

10 OPERATION

101 BETEAT RSP P B 0 7 O BT 1

10.1 Clean every part of the transformer before operation

10.2 TeRA I, BT s 745k (RS, A 4% 8 4 _E (AR
WIERA N A E L

10.2 Tap-changer should be connected to the appropriate
location according to the mark in the nameplate when
regulating voltage in no-load situation.
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103 LN, HSH A BRPE > HIT A w45,
P A A T 9% A R T 9L O 7 5 A 3 e IR U B L AT
BUE, AR FIT R IE R J5 7 AT RN s 1T

10.3 When regulating the voltage in on-load situation,
please refer to the OLTC switch manual, set the over-
current protection value to HV rated current value. The
transformer can perform after the tap changer debugging is
normal.

104 BHRAARARE RGN, HSHERAEEREMEHEIPH

10.4 If the transformer is installed with temperature
monitoring system, please refer to the manual of the
temperature monitor

10.5 78 8% BLAE 2 BN 5 Tl 502, 6 I Yl A Ve e v P A 8
~ 10 fEHUE L, 022 4% 1 i iRt 3 OR 37 ¥ e A8 B K T
T AL I fEL

10.5 When the transformer is put into operation with no
load, the peak value of closing inrush current may up to 8 ~
10 times of the rated current, and the instant protection
current value should be set larger than the peak inrush
current.

10.6 IR ERN G, ZRIESET S RE W 5K
CEERARRR 10 208D, NIJGHH .

10.6 When all protectors are in standby, nothing wrong
would happen if the transformer is energized under idle load
closing impulse for 5 times (10-minute interval).

10.7 AN EBATIG, Frif s N iR S8, HAaa™
fATC R, YIS E H ORI

10.7 After the transformer is put into operation, make the
load increased gradually and check if there is weird sound.
Don’t blindly put heavy load into them at once.

10.8 AR AR BT Je, —MAN 7 2R MU e 4 it R T
BHRNIBAT . (R RRAE i T AR 85 A E it e B
Z, WA TS, ARS8 R RABAT .

10.8 After the transformer stops, it can be restarted at
once. However, if the temperature is high and any
condensation is found on its surface, it can be restarted
only after being dried.

11. ZEF BS54

11 SURVEILLANCE AND MAINTENANCE

AT RIEZ IS SR REIE W17, Fr et AT WAL A4,
(PR T Z B (PR S8 4R iz v ) O

To guarantee the normal operation, surveillance and
maintenance should be carried out regularly, pls refer to

“Dry Type Transformer Maintenance Instruction Manual”

111 28 AR5 DO B s B, eI SR AR A58 4T 1
DLy FFE A TR E KRS

11.1 Watch the value on temperature monitor regularly in
order to master the running status of the transformer, and
pay attention to any abnormal noise and vibration

11.2 288 a3 = A PO P IR, N AR R K — A R LA ¢
MR, RN YynO AR 2% SO VFAE K P2k
TAMCEL IR 25%. Dynl1 2825 VIR iR R 2R
PR SRR AR A .

11.2 If any imbalance between the loads on the three-
phase occurs, more attention should be paid to the phases
with the highest current and the highest temperature. The
highest current through the neutral wire in the transformer
that is wired as YynO, is allowed to account for 25% of that
through the LV wire. In the transformer that

is wired as Dyn11, the highest neutral current can be the
same as the LV current.

11.3 2R84 LU R OUN , i RWLIS A IER « IR o
W AWML NRSEEILRIN, AER R
AT AR PR B I AR R A

11.3 Super nameplate of the transformer are not allowed to
run in the conditions such as abnormal operation of the
blower, incorrectly displayed temperatures and cracks in the
cast resin winding shell. Find out the causes or consult the
manufacturer

1.4 — B TEEEGE NPT, REFBE K IR AT —
& EHERG, Pl ARASRRKERTIET, 82
EANMA BT R EISBX, & ST g
LAy

11.4 Normally, the maintenance and inspection of
transformer should be carried out once a year or even
longer if it is located in a dry and clean space. If surrounded
by dirty or foul air, it should be checked every 3 or 6

months. In heavy pollution area, the transformer shall be
serviced under the power cut every month.

115 iy, MRAARERELS, WLAHERURIES
STREMPTIEA% LT, EAEERERENESLGN, 8
FIERERERERNALZT . SR TR,
FREH RS S ERTIEF KL R SR37T
6 52 E 8RB TR A E TR T AR

11.5 During the inspection, a mass of dust must be
removed to ensure good ventilation and avoid dielectric
breakdown, but volatile depurative can not be used. More
attention should be paid to the cleaning of the insulator, the
top and bottom of coil installation. And clean dust in
ventilating flue with dry compressed air. The flow direction
of compressed air is against that of cooling air during
transformer’s operation.

10
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116 A REE SRR AR, SFREMFDE e
AT IR, GG R A A A R
JRIE . WAL, BRI LR 8 i 4T b B

11.6 Check the fasteners and connectors in case of
looseness. Electric-conductive elements and other parts
should be checked to ensure their immunity to rust and
corrosion. In addition, any cracks on the cast resin layer of
the winding, as well as any trace of electric corrosion and
carbonization, should be paid attention to. It is necessary to

take corresponding measures to deal with if any problem is
found.

12. ZEFEREM

12 AFETYNOTICE

12.1 Ze)5s AR a AL I g R S A N e R 47,
[ LZEE LR E

12.1 The transformer, as well as its enclosure and the
barrier should be grounded well and marked with a safety
warning signs

122 ZBEBBALBITUE, BILAERESEE, DL
=ik, TREEREAR AR AR

12.2 When the transformer is energized, touching is
forbidden in case of accident. Restrict adjusting the voltage
of the off-current regulation transformer when it is
electrified.

123 ZEFFTRERQA, PR EARREENER
FAEET, DR REMN. TARREERSE. FBL.
ZIREEHI AR ERERI RIS L Wi 10,

12.3 Before the high-voltage test, the cable of temperature
sensor should be unloaded from the temperature controller
to avoid damage to the temperature controller. All the
temperature sensors, sensing lines and the second
controlling lines are forbidden to contact with the live parts
of the transformer as figure 10.

figure 10

13 SECONDARY WIRING

K 10

13. ZIREL
13.1 /TR L, BT WE 11
I_ _____ _i 101 \
| [/ SQ1 e / SON | 103
| | 201 )

— A" )
| S SON | 209
L 1 ‘

13.1 Door switch connection flow as figure11.

’_[ S _. 1 131 3
- - S
| / SQ1 :/ SON 103
| | 201
— _ )
| S SON | 209 ”
L - 1 “
figure 11
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132 mpBiRE, #&7\whE 12

RITE g2/6e HEECAPES)

Fuse (User apply!
L2 Lk
f—

B 12

|
|
| 2900 A0
423
| N
™ —
| | FEERE
| a1 |camett 100 I |
— R

13.2  Electromagnetic lock flow as figure12.

|—H|'-.s /e BHBCRPES)

Fuse {User apply

| 4 ™0 |
[ = i 290V A0 |
| ) g |
| ” FEERET |
| 621 |Cw¢pd§§;{; wl |
Switchgear am.

1 Gednin. J

figure 12

13.3 I ERiB AL, BE&TRWE 13

13.3 .Heat the dehumidifier flow as figure13

K5-3-2 ‘

‘ EH1 ‘ EH1 T ‘
B [ | Ve
EH2 EH2 {
| | BT | | BT 4 l |
O ‘ £ ‘ L6 RS ‘
Bl 13 figure 13
134 HHERSEE, BATAWE 14 13.4  Live display connection flow as figure14

‘ ‘ st
WESSAR g o oo @
BT [ C B A ¥

K 14

b K2 K

‘ o A A U [;] o] LIJ 2 B H

LR

figure 14
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Dry Type Transformer Maintenance Instruction Manual

1. BRSSPk 2

1. Inspection during operation

L1, K A2 R aR s AT iR 5

1.1 Inspect the operation temperature of transformer

L1 ABEALLARA, 0 ORA A5 S AT iR AR L2 TG 2 A

1.1.1 Check the transformer nameplate to ensure the operating temperature of the transformer within the specified range
1.1.2. BEERLAFEEIEHE A RoRIERE, e R E . REEH ST 5 E 2 100°CH IR, 80°CIF 1L
KL CIED  130°CR HEBIRAR E(E T 150°CR B RBE 75 5 . I B4 XLk fi s, TSR T

Ko

BTN LB AR, R RSRENMLEAR, B ABC =MilRESGER, ANSHE T2,
1.1.2 Check the temperature showed on the transformer temperature controller and record it. The factory settings of the
controller are to start fan at 100 °C , stop the fan (if any) at 80 °C, and send overtemperature alarm signal at 130 °C and
overtemperature trip signal at 150 °C. This setting is for the coil temperature, not the core temperature. Because each coil
has different heat dissipation conditions, the temperature control sensors are placed in different positions, and the
temperature of the three phases ABC of transformer varies, sometimes by more than 20 degrees.

1.1.3. AR ERIEIREE, EERERE TR ERE R AR L TR . AR 24 /N A PR iR AR
T 30C, EmEABHRELT 40C.

1.1.3 The ambient temperature of the transformer room and proper ventilation are necessary conditions for the normal
cooling of dry type transformer. The average environment temperature in transformer room for 24 hours should be lower
than 30 °C, with the highest temperature below 40 °C.

114, RIREEREN, A2 2R AE M N B e Bl X RE B2 I, AUE Bl X E, BRI A

1kW $i#E 4m3/min KU IEHC. R 8% % Bl 2 SR E AN, F 24l X e g, 3 a2 < T LR
13

7/



W TF AL ERZEEHRAE Cast Resin Dry-Type Power Transformer Installation, Operation & Maintenance Manual

RAES AL -

1.1.4 As for ventilation in transformer room, if the transformer is installed in the basement or other environment with poor

ventilation, the ventilation and cooling device shall be equipped to the ventilation system. The ventilation volume shall be
selected at the rate of 4m3/min for every 1kW loss. If the air quality is not good around the transformer room, it is necessary
to add a filter to the vents. The filtered air can reduce the maintenance difficulty.
1.2 A AR e A3 AT I (¥ 7
1.2 Check the noise during the transformer operation
121« ZIREHE AR TR, 62 RS REAMEENRENPEAR, WA,
1.2.1 The noise of the transformer comes from vibration. While the vibration amplitude and frequency of each transformer is
different, then the noise is different.
1.2.2 AR JR AR AR IR 52 5032 1A BRI RN 56 P 1) 1 T 3 S50 5 AT 0 o B L 2 e SRR A s 5% A e
P i
1.2.2 The non-sinusoidal load of the transformer can cause the increase of the core magnetic induction, leading to the
enhancement of the noise. For example, the noise of the transformer will increase when the locomotive comes.
123 ARJR A% M H M 75, AN A8 I A BRORR S RE A H RO FS PR 22 O S W W 7S o 1 S I R S O R A SR BT AR
%, IR T XURGE K R T s ELCH T e R R R R B A IR R R R AR . IR R AR
AU AR e % MRS 2 A RA B IR o Gt o i e 00 T DA ) By JE S i 7 AN TR P AR A o i SRR TR A Y
S, R KRN SR A,
1.2.3 If the sound of the transformer is not from the sound of the transformer core excitation, then it's called abnormal sound.
First, determine the abnormal sound comes from the transformer or from the ventilation ducts and the louvers; then judge the
abnormal noise is caused by vibration or discharge. If it is caused by vibration, check whether the bolts of the transformer
are loose. Decide whether the abnormal sound is caused by discharge through high voltage insulation test. If it is caused by
discharge, it is necessary to have the manufacturer’s technician’s instruction to handle it.

v RIRSIST R GA
1.3 Check the operating environment of transformer
131« R AR AEE ST RERD KA. SRR A% FEua KA ER, FUETERALHE, DB FIE L
N B G i 5 o T K AR I AT IR 28 28 B9 A T 454K
1.3.1 Check whether there is too much dust on the transformer body gathers. If there is any dust accumulation on high and
low voltage coils, insulators or others, it must be dedusted to avoid creepage or insulation breakdown. Use a vacuum cleaner
or a clean cloth when cleaning dust.
1.3.2 A @KL E M2 S RIER 2K . WK R 2 T 2 I 4
1.3.2 Check whether there is too much dust on the vent filter. If there is too much dust, change it in time.
L4, BIEGHISITIRER &
1.4 Inspection on the operating state of the transformer
L41 . KA LA s AT AR A S, IR R iE %
1.4.1 Check the operating current and voltage of the transformer and make corresponding records.
142 A ZLAM AR ARG A T 25 PR EE K A8 75 A7 A SR R TR I B
1.4.2 Use infrared imager to check the temperature of the transformer and whether there is the phenomenon of local

overheating.

143, FAR a8 AT axiioe s, fe AR ST 2 R TE IS .
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1.4.3 Turn off all the lights in the transformer room and check whether there is creepage phenomenon during the transformer
operation.

2. AR AR HIN AR A

2. Inspection during transformer powerfailure

2.1, AR AT AR B N DR H — IR

2.1 Transformer power failure inspection should be conducted at least once a month.

2.2 AR R AR A AR A R T S IR AR IR B AL 5 a4 B A K B2 A RSN, Rl H s K
fFo HJH IR IR NG EA R 2 E .

2.2 In the power failure inspection, the torque wrench is used to check whether all the fasteners on the transformer are loose
according to the identification on the wrench, especially the electrical connection fasteners. The torque force identification

has been attached to the transformer.

2.3, KA IR B hivE, AL IR BCE AL B 7 .

2.3 Check whether the temperature control sensor is off and check whether the sensing probe is positioned correctly.
24, MAREHERIVESTEK. WHSBKIG I AL,

2.4 Check whether there is seepage on the roof of the transformer room. If there is seepage phenomenon, deal with it in time.
2.5, KAV E A IE WVE B R B SR R AN S, WA AA B S A B

2.5 Check whether the fixing bolts of the fire-fighting pipe and ventilation ducts are loose, if loose, handle it timely.
2.6, K EARL AR R MG TR A TR RIRIE, A S B R A

2.6 Check whether there is any discharge trace on the coil surface and insulators, if yes, find out the reason in time.
2.7, MARESAG, LR LA T REEERKRE, BEI RNEH.

2.7 Check whether there is too much dust accumulated on the transformer body, coil surface and insulator surface, and clean
it in time if necessary.

2.8 Ko AEAR I de AN A Hh N7 FEL A S ORI 1 R 5

2.8 Check whether the transformer body grounding and cable holder grounding is reliable.

29, WERGAHEEYM KR ITHEANTZLEN .

2.9 Check to see if anything like metal falls into the transformer.

2,10 A8 &5 B i U A IR s s 4 B ik e ) 0 AR i AR HEAT R AR

2.10 After the transformer power failure, if there is any condensation on the transformer body, it should be dried.
3. R ARYES

3. Transformer maintenance

3.1 XAR I AR kAT A 4R N AR AR 2 D — IR

3.1 The comprehensive maintenance of the transformer shall be at least once a year.

3.2, XAR S R kAT A T B

3.2 The transformer should be cleaned thoroughly

3.2.1 A R4 73 0N AR s 25 4 P A A RS SRR AT B

3.2.1 Use compressed air to clean the inside coil and core gap of the transformer.

3.2 ff IR AR A8 X AR e A S AT VG B

3.2.2 Use the cleaner to clean the transformer room.

3.2.3 MEATHEAT T A R AR AR . 2RI R T b 2 G T AR I AT TR B

3.2.3 Use clean cloth to clean the transformer body, coil surface and insulator surface.

15
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3.3 AR AR R AR B

3.3 Transformer bolts fastening

33.0 « SRR T ZIRHIEFS IR B2 S & BT A FIAUROE R K B2 A .

3.3.1 Use torque wrench to check whether all mechanical fasteners on the transformer are loose according to the

identification on the wrench.

3.3.2. B LA LT ERIRARATIT, RiRlE - IR AR I8 . FRTE B RR L8R, IRTRBT M
o, WM. SHES. RAHHER TS RIEE RN 5, IF AR iR

3.3.2 Loose all electrical connection bolts on the transformer, especially the tapping bolt and connecting bolt. Remove the
oxide layer with alcohol and apply antioxidant products such as vaseline and conductive paste. Use torque wrench to tighten
the torque according to the identification and make the torque identification.

4. L ARGAT IRk &

4. Routine test check of transformer

4.1, ARJEAFER A PEI . AR AR LI AR A AN IS I, AR AR 4 2l

4.1 Transformer DC resistance test, transformer ratio test, transformer withstand voltage working frequency test, transformer
insulation test.

5. AR o H T ok

5. Transformer daily defects elimination

5.0+ I dr A I it AR He B A % AU AIR I 7 ZE0 AR e #R kAT TR AL B

5.1 The transformer should be dried when it is found that the power-frequency withstand-voltage or the insulation of product
is low during the test.

5.2 AR IEARYES I WUA I S IR, 1 R 5 RERR s BORSCRF ARG A5 AL BE

5.2 During the transformer maintenance, if any problem is found, please contact the manufacturer in time for technical
support and service.

6+ AL A% WL b K 73 #r

6. Common failures and analysis of transformers

75 =SS Jii IR B Ak 3 T
S/N Fault Causes or treatments

UTAERTTE L SR PRiEE N

Check whether the temperature control power is on.

Fig JiRiEA R RERLBITIFRIIT R GREMATD -
1 The temperature control is not displayed Check whether the power switch is on (inside the temperature control
after being put into operation box).

RE R IR 22, IR RIS 22

Check the temperature control fuse and replace the damaged fuse.

R KL LR 15 I %

5 KA ES) (g Check whether the fan power line is properly connected.
The fan does not start (if any) A RALEE e, AL
When a single fan is plugged, replace the fan.
R Bk MR o2 2 R hn gy, BRI .
v g Check whether the spacer and screw are loose. Retighten it in case of
, | Emasttsi oy

Abnormal sound during no-load running

RS RHRSNFE, FHHRE.

Check if it is caused by the fan vibration. Retighten it in case of any.
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R BAT T Ak 2

A% [ A 40 2 L AR Use the sun lamp todry.
! Transformer insulation resistance is low KA BB AT TR AL P
Use no-load running to dry.
A 32 I H e TR AV R 2 Y
R e Check whether the grid voltage is within range.
> The output voltage is too high or too low s B EA R B R
Adjust the voltage output according to the tapping schematic diagram.
LA IR P G K PP IR R TSI . .
Check whether the temperature control probe is inserted in place.
° iﬁiﬁiﬂiﬁe@;ﬁﬁ:ﬁl Shows 2 W8 b R e, SR |
The temperature controller does not show accurately, replace it.
1 PR O R I A B A RS KR | A b — GG T DG A £ T
7 Check the fuse of the load switch of the previous level.
7 There is no voltage output or large R R AHIZAT

deviation among the voltages of three

phases after power supply.

Check whether it is phase-deficient operation.

7. LB YEEH T A

7. Common tools for operation and maintenance of transformer

Fr5 2y i TSRk RS BA | HE U
S/N Name Specification/Model (Precision) Unit | Quantity | Remarks

JERRE S

1 KYORITSU 3125 1
Megameter Nr.
BT A

2 WR50-13 1
Microhmmeter Nr.
AR LY BT A

3 TR-SPY Mark II 1
Variable ratio bridge Nr.
e R 0

4 SGB-100A 1
High-voltage digital meter Nr.
TFERT i

5 M18 1
Open-end wrench Pcs.
T o

6 100N.M 1
Torque wrench Nr.
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