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i FH Ja l/Application Scope '

CN/AE UL ASIE T A B L A AL T EN/This manual is applicable to the
HEEE CVT (Mg, 22E. 43 i W Jb transportation, installation, maintenance and common
IR abnormal treatment of external and capacitive voltage

transformers CVT.

CVT A/ Introductions to CVT

CN/ CVT & i EN/ Introductions to CVT Structure

AT E BRSE (DLRfER CVT) fu s Capacitive voltage transformer (CVT)
BRI ITC. CVT H—NEEZ A4 includes capacitive divider and electromagnetic
JE fe 2 B AE — AN (R TT) B2, AR (HR unit. CVT is composed of one or more capacitors
WEBATE) g b (AR R 3%, FME T EE, {Rhhdt and installed on oil tank. Intermediate transformer,
BRI JE B, R A N B kg compensation reactor, protective device, damper
T F B S . — VR R TR T b A 24 R e and other parts are contained in the oil tank.
TR Secondary terminal and auxiliary accessories are

installed in the secondary terminal box, The
primary terminal is located at the top of the
power-saving voltage divider.

CN/HL A H 25 20 HA, e T JA 1R ) T P13 AL 1S EN/ See Fig. 2.1 for the profile of typical
21, (R#EHHFERLET 7) capacitive voltage transformer for details. (configure

item 7 according to project needs)

1= 2+ 1.High voltage wiring terminal

2. KRS 2. Expander housing

3 MK A 3. Expander

AR REE 4. Capacitor sleeve

5. A KA GT 5. Capacitive voltage divider core

6. HiZ %% PEPE i 6. Capacitor PEPE oil

7. R ES ) 7. Intermediate voltage isolatingswitch

8. 4H 8. Oil tank

9.HLHLA 9. Reactor

10. H[E) A IR A 10. Intermediate transformer

11780 1 11. Oil drain valve

12. -4 & 12. Secondary outlet box
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CN/E 2.1 47 CVT %1 &

EN/Fig. 2.1 Profiles of Typical CVT

CNIEA FE, wHLE it (CCVT)
EN/Carrier accessories are available upon

request (CCVT) ;

CN/ZZIR

EN/Carrier accessory

CN/ 2.2 817 CCVT A K

EN/Fig. 2.2 Fuel tankof Typical CCVT
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CN/ L 7 H 25 20 Ha e T Jaks 1 Jird 24 P AL IR] 2.3 EN/See Fig. 2.3For Schematic of Typical CVT
A: EH LT A:High voltage terminal

Cl: kAL C1:High voltage capacitor

C2: Hha] H e HL A 2% C2:Intermediate voltage capacitor

N: HLZE 50 R 28K i 1 N:Low voltage terminal

E: b+ E:Earthed terminal

F: RITEIBR F:Protective gap

L: AMzHHUE L:Compensating reactor

T: HiEAS R4

T:Intermediate transformer
P1 P2:Protective gap terminal
R:Protective resistance

P1. P2: {Ry[A)FHEELE s
R: {R¥HH
S: JEKEET)

S:Intermediate voltage isolatingswitch
Z: FHJeelE 9 9

Z:Damping device

i
R Jn
a' EI i
14EH ) E; i
S

CN/K 2.3 #L7 CVT Ji# &

EN/Fig. 2.3Schematic of Typical CVT
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T.{F41F/Operation conditions

CN/ERBE &

SR 40 C
HP5m A 35°C
RIGEE: -40°C

H P55 RAAHRE: 95 % (25°C)

A e DL N S R S, %
914 b 0 R R SRR — B, MR

EN/Environmental Conditions

Maximum temperature:40 'C

Daily average temperature no more than:35C
Minimum Temperature: -40 ‘C

Monthly average maximum relative humidity:95%
(25°C)

&Attention:The following temperatures are
service temperature grades, |If the
manual is

normal
operating temperature in this
inconsistent with the nameplate, the nameplate
shall prevail.

CNigIR =

RS SR L R MR E 0L LB BB L

R AR T 1000m I, HiAhu ki Ak
JKF4% 1EC 60071 #EATIEIE

M FEE: RERAFRAY, AEELRBZADH
fhmiEk X GBI ERES 5 B KRR .

EN/Altitude

The actual application altitude of the transformer is
shown in the nameplate on the transformer.

When the altitude of the installation location
exceeds 1000m, the insulation level of the external
insulation shall be modified according to IEC 60071.
&Attention:Without the permission of our
company, it is not allowed to divert the
transformer to other high-altitude areas (higher
than the altitude on the nameplate of the
transformer).

iz#/Transportation

CN/CVT iz%ii /7 s

LKEE R Iy, s A EEs 1 e A
F, IR T E A

2 FUFEMAL RS, R Mz, R
H, BRMAHKEANT 25m. mEEHE 41
I

D . VT CEHERAIER) AT
o SRR U S, A5 EE,

EN/Mode of transport

1.For long-distance transportation, it is suggested to
use the original packing box of the transformer and
repack it according to the original form.

2.For short-range circulation, the method of lifting
and flexible lifting tools shall be adopted, and the
length of a single sling shall not less than 2.5m. See
Fig. 4.1 for packing box.

&Attention:CVT (including capacitive voltage
divider) must be kept upright during lifting and
transportation, and no lying down is allowed.

Sieyuan® smes
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CN/E 41 CVT udfinER
EN/Fig. 4.1 Schematic Diagram of CVT Packing Box

1#i#i/Storage |

CN/H R LA I, e THREX,
JEE AR IR, — ] PN A T R A 0 5 Bl R A
B By B, — S AMEG BRI, A
FCVF Fe RAFTR o TLIRAS HE RO o Vi d A e A R
HE PR IR EE R

B ESAF il X, AT BRI R A
TRMILG; AR, 8 R sgiE, &l
BAHE T, ST InE .

EN/The transformer shall be packed in the original
form and stored in a dry, ventilated and non-corrosive
environment. It is not allowed to be stored in the open
air and moisture-proof measures shall be adopted. The
stacking of transformers shall not exceed the stacking
marking requirements on the surface of packing box.

Before the transformer is transferred again, the
appearance of the packing box should be checked for
corrosion. If the container is corroded, bitten by
insects or damped due to improper storage, it should
be reinforced before transportation.
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B AR A6 K 25 /Receiving and Unpacking Inspection

CN/L HIRERZEWCHT, %58 CVT Bk, S5k
FofFECRR B 5T 0 — 80 (522RXTHD

2 f ARSI A IR . IR R

BT Sel AR Tl e, FRIFIUAR, A Ffovr

TllA537 by A AT FS A5

A LRSI G, Kt IR SNIA Joha il
EARZNE WA o O e B ) s o

EN/1.Before receiving the transformer, check
whether the quantity of CVT and accessories is
consistent with the order;

2.Check the appearance of the packing box to
ensure there is no damage, oil stains and other
abnormalities;

3.When unpacking, first remove the top of the
packing box and then remove the side plate. No
damage to any part of the product is allowed

4.Before unpacking and lifting the transformer,
check whether the transformer is bumped, damaged or
leaking oil.

Lifting /i %% ‘

CN/LE i CVT B BT A AR P04 o2,
HVIARFEIFKER RS E TR ML, BEnik
CVT, WK 7.1 Fims.

2.2 mAFE CVT I, H B —M% 75 5%
IXPUAR A5 AL 2R B8R AE —ik, DA% CVT HilfE

MRS CVT il 2 fik Ak 2 s Pl B
BB R, Ll mgitidh CVT K 45 s 5 .

O FEEPiE CVT BESRA 4% T, RAFA
HASESTRKEZREZTHEEER
CVT.

EN/1.When lifting the CVT, use the four slings on
the oil tank and place four cables of the same length on
the lifting hook to slowly lift the CVT, as shown in the
Fig. 7.1. Take care not to tip the CVT over or damage
the insulator.

2.When lifting and moving the CVT, tie the four
cables and the capacitor together with another rope or
strap to prevent the CVT from overturning.

3.The cable and the top contact position of CVT
shall be added the felt ring or rubber pad to prevent the
cable from damaging the metal cover of the CVT
expander.

& Attention:Do not lift the CVT with the flange
on the top of the capacitor voltage divider or the
umbrella skirt of the insulator.
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Trzade

ey le

| I— — ]

CN/EE VYR hnlE e 48 2%

CN/E 7.1 CVT i (iR mEtiEm)
EN/ Fig. 7.1 CVT Lifting (lifting the joint hinges on box body)

O R CVT B WA ER, BN
B RRMOARIERESER F SRR
HTRE. FAFHARIRSEASTHEEE.

& Attention:If the CVT contains multiple
capacitive voltage dividers, it would be an effective
lifting method by using the sling with lifting
buckles to fasten the metal flange at the top.

CN/E 7.2 CVT Z AR M
EN/ Fig. 7.2CVT Lifting of multi-section capacitors
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Installation /223

CIN/ LR ER 1) 22 34 [ e

X 220kV A BAY 2 AR CVT, St
PR AL FATHRAR , FIBRE AL S %
B E AR, PSS LTS, AR
TECHE 5 AL 52, BT FZS 40 He 25 ) FH Mg
MHEEEERN, 2R PRS%EE 8.1

BRI (A0« & KA (A e
BHIMEED

MDA
LRABEKER R,
28E CVT MHBARRSLALE CVT M
E—H, b, TR RS 5 (220kV
), BEFRBEESERIREITR.

3. ARVFHEAS ERBR)E B RRE R
k.

CN/4# CVT RlC A BHpeas,  BHp s 7 0 2 2 T 4 A

EN/Transformer Installation and Fixation

For CVTs with multi-section capacitors above
220kV, first hoist the body (oil tank and lower
section capacitor), fix the body with the mounting
bracket with bolts, then hoist the upper section
capacitor, the upper section capacitor is assembled
and fixed on the bracket with the lower section, two
The capacitor voltage divider is directly connected
and fastened with bolts. For installation steps, refer to

Figure 8.1

Pressure equalizing ring (if any): Large ring
downwards during installation (see product
configuration outline drawing)

& Attention:

1.Use proper length spreader.

2.The capacitor number of each CVT must be
consistent with the CVT nameplate. The upper,
middle and lower power-saving capacity voltage
dividers shall have the same number (above
220kV). Each product capacitor voltage dividers
shall not be interchangeable.

3.The capacitive voltage divider is not allowed
to be mounted on the mounting bracket after
stacking.

EN/If the CVT needs to be combined with a wave stopper, the wave stopper shall meet the following conditions:

N CN/BHp: ds e KH &, kg CN/BH e85 5 K e P (5 223 S 2%),mm i
CN/™ i Bl _ _ ) , CN/T.i%
EN/Maximum weight of EN/Maximum height of wave stopper . i
EN/Product model ) . . EN/Workingcondition
wave stopper(kg) (including mounting bracketymm
TYD220/ v 3-0.01 400 1900 0.39-5%-10m/s
TYD220/ v 3-0.005 200 1900 0.39-5%-10m/s
TYD132/ v 3-0.02 635 1900 0.39-5%-10m/s
TYD132/ v 3-0.01 345 1900 0.39-5%-10m/s
9
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/;Lu%%%$%(mﬁ&$%§\ Y

CNI2. B4 — A8, FIRHRYS
BRI | BRI A 2

& SRS A T A
S

EN/2.Lift the second section
EN/1. First, lift the body (oil tank

capacitor, and use bolts to fix the
and lower section capacitor), and

second section capacitor and the

lower section capacitor. /

fix the body and mounting

bracket with bolts.

—>

CN/3. 38 =TT A2 )ﬂﬁ%ﬁﬂ%\
AR A A AR
Eo

EN/3.Lift the third section capacitor

CN/4. MR — e Lo 7 222
fEf BT A A b
EN/3.Use bolts to install the primary

terminal on the uppermost capacitor.
and fix the third section capacitor

with the second section capacitor /

CN/E 8.1 CVT ZHWWHAEMKIZELER (LL=" %
EN/ Fig. 8.1CVT Multi-section capacitor installation steps (take three sections as an example)

10
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CN/— k¥R umF

— PR, X TS R, R
T AR I I & s BT rIRE R R HRE, &
P2 S [EE 75 60N « m,  fRIE R T 4% .

—IRGIEECR R s — IR 2 1 ARG
i ZE R[] 5 ) DY AN MR AR e e 5 170 5 i 5| 2R s
T3 K IANREE L fh— I SR UMOA 2 1. Ol
iR IB MR, — IR RS T s i AT RE S IR E T
oK, Bl ] B L R MR — R A [ E AR A Ay
s s Tt )

EN/ Primary wiring terminal

Before the primary terminal connection, clean
the contact surface to ensure that there is no corrosion
and oxidation on the contact surface; the contact
surface can be coated with an appropriate amount of
conductive paste, and the torque of connecting
fasteners is 60N - m to ensure that there is no gap in
the contact surface.

Soft bus should be used for primary leads.The
primary terminal row can be disassembled and
unmounted according to the rotation direction;The
tensile force and gravity of the line lead cannot
exceed the mechanical bearing capacity of the
product once. (In order to meet the transportation
height, the primary terminals may be disassembled
during transportation. The primary terminals can be
fixed on the top of the capacitor voltage divider by
bolts on site)

CN/ =W FiEs:
FEVERE TR, RIFAR RGN T A HLR

==

BN o

(1) #2008 R 60 i s IR R s S B3
TR AT TIRIRIBE I 2R E SR, A SCVFRRED, W
Kl 8.2,

(2) Z“IRGEHA VRS, BT, N 745
] FEAE L

(3) HHLHITHI RN P2 AR AT RE, —IK
RIS B S AR A, PL i AU [

(4) I RARY 28 P i R 4F (A e vl 88
B

(5) PRt CVT ki1 Al A5 A Ui A
FAFE, A i,

O\ EERREEHE N, P2 BT,

EN/Z o T8

Make sure that the system is not energized, and
pay attention to the free electromagnetic field caused
by the nearby electric equipment before connecting
the secondary terminal.

(1) Connect the secondary terminal according to
the schematic diagram of the transformer nameplate or
instruction plate, and check whether it is loose as
shown in the Fig. 8.2.

(2) Short circuit is not allowed for secondary
winding; Terminal N must be grounded while running.

(3) No open circuit is allowed for the grounding
terminal P2 of the electromagnetic unit. Make sure
that the nut is firmly fastened and the secondary cable
is far away from the discharge tube.

(4) Good contact between both ends of
overvoltage protector (replaceable if abnormal)

(5) If the actual supply of CVT secondary
terminals may be different from this manual, the
physical shall prevail.

& Attention:N and P2 should be firmly
grounded after the test.
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N pURENER S 72k .
— IREA A Overvoltage protector ,————— — AR

Secondary junction box —\
J /]

/ )
——
I Eﬁ@( D]

° NP1 ' CN/ Si T

1a||1n{24|{2n]3a||3n|da||dn EN/ terminal connected to
= [o|[o]o][o]o][o]o][o] j ground N terminal

Secondary wiring board

U

1a||1n|2a||2n|3a||3q|da||dn

UHRES T

Secondary wiring terminal

]

Q

[{_ i ] N ]
= O

CN/K 8.2 CVT kit &
EN/Fig. 8.2 Secondary Terminal Box of CVT

CN/E i & # EN/ Grounding Terminal Connection

CVT (Mt 1060 TIREE N7, P&, % The grounding terminal of the CVT is located
Fekh N E P R SR E S RN E RS2 R under the base and is of flat plate structure. The
G HIR (RIIAHER) . K 8.3, grounding point should be reliably connected to the

ground grid of the power station. The grounding wire
shall be able to withstand the system short-circuit
current.shown in the Fig. 8.3

———__ CNI Bt )
T EN/ Ground plate

CN/[E 8.3 CVT #ehhuty 7R &
EN/Fig. 8.3CVT ground terminal connection diagram

12
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Operation and Maintenance /#iz f 4E3

CN/R BRI &
1.CVT [ G, E0%E 24h |5 s,

2N = A EL AR b AL v B S A — 2, AR

RS RIR&Z I (LTFEE2)

3 CVT A LRt =24

A TN IR ER . B, N P2 i1 1)
FEH

EN/ Inspection before Operation
1.After the CVT is installed and fixed, it should be
kept stand still for at least 24h before being put into
operation;
2.Confirm the oil level of the three-phase
transformer is consistent, The oil level is between the
highest and lowest line.
3.Check whether there is any oil leakage for the
CVT;
4.Make sure the connection of the secondary
winding and the terminal N. P2 is reliable

CN/HHEEIH
EN/ Routine Inspection Items
CN/FS CN/ASET H CN/EHER CN/& 2B 8]
EN/No. EN/Check items EN/Requirements EN/Inspection time
CN/iz A7 IR & | CNMX KSR CN/ X 3% #& 7~ IE % | CN/#iz is 47 31 1)
1 EN/Operating EN/Instrument indication EN/Instrument indicates | EN/During the
condition normally operating period
o CN/L.=HH CVT i fiz
CN/ith fir He R A — 3
EN/OIl level 2. WBLEF AT MAX
' 5 MIN 2]
CN/ AL 52 3. M IE
% EN/1.The oil level CN/¥3Z 32 47 8 1)
EN/Observatio indication height of EN/Duringthe
2 n window of oil three-phase CVT shall | gperating period
level be basically consistent;

2.The mark line of the
oil level shall be
between MAX and
MIN, and be clearly
visible.

3.0il color clear

13
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CN/EREHR AL/ .
N~ EN/There shall be no oil NS
I _ stain on the four CN/ETTﬁEIEJ
EN{C_:onngctlng positions EN/Dl_mng the
position/oil CN/VUAN 7 B T 3 75 operation
valve inlet
CN/— IR F 4 4%
N, A5, BEabEn | CN/AZ R
| v e eopm | EIMAD, i) SO
E:wN/ RiE | 2, @Tﬁ.&iﬁ%/}géo - EN/Connection of Zz 1 M H
Ui ¥ EN/Connection of primary airing imary airing terminal | EN/Durin
EN/Primary terminal has no distortion, and the Eas no{iistort?on and acceptancg

wiring terminal

color of connection position shall
not be changed.

the color of connection
position shall not be
black.

Before operation
During operation

CNIZE
EN/Insulator

CNIEEARA T RAL
PG ORI S R
it

EN/Check where there are
damage, cracks, serious oil stains,
electric discharging trace and
other abnormal conditions for the
insulator skirt.

CN/EE DB TR
RHaoy, eEME, L
TRCH IR O fe HE
R

EN/There is no damage,
cracks, serious oil
stains, electric
discharging trace or
other abnormal
conditions  for  the
insulator skirt

CN/iz 47 1R
EN/During the
operation

NI 6 5 b i —
H ONT5K) , PR
R AT HE2E R

TR A W] R
R
2 ek

C’\[/"I%““EE EN/ The temperature of
&I CNEMATIAL. Sk Bog 22 4t . CN/EAT 3]

all parts of the oil tank h
EN/Infrared EN/Oil tank. quide and fl EN/During the
thermal I1tank, guide and flange is consistent (less than operation
imaging test 5K), the products are

basically the same in

the same group, and

there is no obvious

heating at the flange

and guide exhaust

14
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O\ v B CVT BT, B0 CVT N2 2 W7,
T CVT 95 BB Al B e £ Y e 5

2.7 il IV AR A8 5 b A v ek L R AR 4 IR
&, WITIF BARER KSR, BiE#EEA RS
P B T R R 7K 2 o

X T REBHESK C5. CX (TAbHIX . ¥
WHLX) X, FAERE BiERAL TFREE
RAWHBURERNS, T 4E&HTEEE, B
BB TT L B

& Attention: 1.Before touching the CVT, it needs
to disconnect the CVT from the circuit and
discharge the conductive parts of the CVT for
multiple times via ground rod;

2.The oil filling hole on the cover of the oil tank
must be kept sealed. If it is opened, it must be
restored to its original state at any time to prevent
the electromagnetic unit from water and moisture
in rainy days due to poor sealing.

3.For areas with atmospheric corrosion levels of
C5 and CX (industrial areas, coastal areas),
because of the harsh environment, it is easy to
cause surface discharge or flashover after the
insulator is fouled. Regular cleaning of the
insulation is required. See Appendix B for specific
cleaning methods

[E] 5 4k & /Recovery and Disposal

CN/It CVT FEHME B SEH.
R AR, REAHLPRE; fEIEW L0, B
JEREE A A A 30 4F . FLIEES B AR K A F A
MG, @R, 2. 8, LS LR ERNEF
o ELAG R AR B [ S AR B, DA JBE G Xof A5 (195

M o

EN/The main components of the CVT include
copper, iron, aluminum, transformer oil and ceramics.
Under normal working conditions, the service life of
the transformer is 30 years. When the transformer is
scrapped or no longer in use, the copper, iron,
aluminum, transformer oil and ceramics shall be
collectively handed over to the qualified unit for
recycling and processing, so as to avoid the pollution
and impact on the environment.

15
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WL % 4L FE/Common exception handling

CN/F5 | CN/HREAE L | CN/R# JR PR ik CN/Ab P 45 it
EN/No. | EN/Fault mode | EN/Description of abnormal phenomena | EN/Treatment measure

L CNAZAITHF | CN/LF= i R AL IR 5 CN/LEFr iz s 54
i _ 277 WL, OB, 2. AR 41380
EN/There 15 3. UCHE A B 3.5 71 4;
sound in 4. R G Bt As, R 4. T3 RG] 28
operation EN/1.Ferromagnetic resonance occurs in | EN/1.Re-operation or

the product observation
2.Product overload, iron core 2.Reduce load

saturation 3.Fasten the leads
3.Poor secondary contact 4.Replace secondary lead
4.The secondary lead is damaged and

discharged to ground

) CNAZATIFHL | CNJL R A R 5 CN/LIHFRIEIRIL S 5
FEANREE 2.7 VR [ B LA TR A e e T 2fad kbl (B
EN/Unstable vk s VR
voltage during G a.iﬁﬁm _ EN/f.:leLEIIiEi;ate the
operation EN/1.Ferromagnetic resonance occurs in | rasonance phenomenon

the product. 2.Check the secondary
2.There is a slight short circuit in the | circuit (including the control

secondary circuit line, the Aterminal of cabinet)

each secondary winding is grounded.

3 CN/AZATIAM | CN/L IR JE CN/LAG A Ik [H] 2%
Ak 2.1 L b 2. 5L i
EegisFﬂf)l ézr;ﬁ] g EN/1.Secondary short circuit. Elr\::/ji't.ChECk the secondary
operation 2.Internal insulation failure. 2.Replace product.

A CN/SHURLR | CN/L B0 2k i R A i O\ L SUREVERUS o)
EIRE T AR 2.7 i T IR A T B EN/Replace the overvoltage
EN/Damaged 3P1. P2 FAZh protector
overvoltage
protector EN/1.Test wiring or voltage error

2.Product  secondary insulation
damaged short circuit

3.Loose on P1 and P2 sides

Sieyuan® sges
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B3 A [Appendix A /

CN /B A P RA RN BIRKTTE (B

1. RIEHFIESC IR ER P2 o SO F )G kAT
IEERFAR

2. CVT 4h5¢ [ e — IR G418 75 ] SE i,
L 10KV, 45 R T AR C;

3. P2 3 MJBCRE F AE CVT k&, ik
JRJE TR P2 R E R TR .

EN/ Test Method for Measuring Capacitance
and Dielectric Loss (The positive connection)

1. Forward connection test shall be carried out
after removing end P2 and discharge tube F;

2. Shell of CVT and short-circuited secondary
winding shall be reliably grounded and 10kV voltage
shall be applied to measure the C of lower capacitor;

3. End P2 and discharge tube F are in CVT outlet
box, which shall be restore in normal position after
test.

e s -

HV
Alto Voltaje

O -

NN

CN/ R 7 HL 25 88 1E v )3k, J 7

EN/Forward Connection Testing Principles of Lower Capacitor

17
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B4 B /Appendix B/

CN /KR B £ THHTIE
LB @il AT — IR 4% 13RI
T, BRSOG4 r TR 2 A

2.E Tk
LGRS : Al A i e (B /KO
XA G AT B T RlGe,  Ye)a B ARBET .

ILESEd%: s LTS e B A i2EAT i IR I e T B
21 B WG B Bk SRR
AHEY, Vo BAKT.

A\ EE: VAR IS O

EN /Appendix B Insulator cleaning method
1.Cleaning cycle: It is recommended to clean the
surface of the insulators once about half a year, or
change appropriately according to the relevant power
outage plan.
2. Cleaning method:
1.Scrubbing and scrubbing method: use a dry
cloth dipped in cleaning agent (or clean water) to
scrub the insulator or scrub with a brush, and then dry
naturally after washing ;
I1.Spray washing method: high-pressure spray washing
with live cleaning equipment to remove dust, oil, moisture,

carbonpowder, metal powder and other harmful substances on
the insulator, and then dry naturally after washing.

& Attention: Before cleaning, please confirm that
the power has been cut off.

18
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