VK4-12 FAREEZhigER

Indoor High-voltage Vacuum Circuit Breaker

FiaglBSBRAT

SHANGHAI VEIKAI ELECTRIC CO. LTD.




|KALE==E

BERIFRIAT I\ Model d

VK4 12 /

WS TR (kA)
Rated shor-circuit breaking current (ki)

EIFEEBITE(A) Rated current(A)
BREHRE(KY) Rated voltage(kV)
LB BSIHRLE

SHARGHAI VEIKA ELECTREC CO. LTD.

VK4 %75

RARERZ TSR

Indoor High-voltage Vacuum Circuit Breaker

RAEEEZ TS

Indoor High-voltage Vacuum Circuit Breaker

+ FxEmAREETESBSRG TIEMFAET.

« RBE L ASRBTERE, BIENEP.

o SRR S S EER TIRREMERE ST tt.

* HEAXEHO—EE, PESTRREEPEERE.

* A B
R EIREY AR R RSN

* FEBHEAXEHEESLTER TRRASHPINENRAR.

» IREABRIMEE SEE, RMEREPEXMARBFRERILS.

* BFNERARMMAEERLEESORMAE, FIEMRERF
IR

« EMFRABEEEAER, BORFEHEREGE—EER.

* This switchgear should be only installed indoors where is suitable
for electrical equipment.

* The installation, operation and maintenance should be done by the
professionals.

+ Must guarantea the connection reliability of on-site electrical equipment
as well as the applicability and safety of operation rules,

* All operations to switchgear should conform to relevant regulations
in this manual,

s /A Danger!
Please pay special attention to the precautions with this mark,

* Don't use loads that beyond the specified technical parameters under
normal operating conditions.

* The manual should be put in visible place where the operator and
maintenance personnel can get it easily.

+ The operator should be responsible for all safety operations, and
should use the switchgear properly.

* Fee| free to contact us if any question, we are pleasure to provide
furiher information.
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aatitid /Overview

VK4 B pam S Ee (LI THmmEs) RAT 1 ZKVEDREMFAFRIEHS, (FABmEHE, Ty elahigs
HRPHES AT, BTHSHEENSRLENE, AREATERGE TIFRRMERERE, SR REREaRmnmna.
SR ARD SR — iR, BETEsEER%ex, DUERTRERNG, SRFEExEl, ’
o B SE LR EE B AT LUBIMB AL B, LIEREEXGNZ, GCIASETIENRE,

VK4 indoor high-voltage vacuum circuit breaker (hereinafter referred to as circuit breaker) is an indoor switching device for
power systems of 12KV, used as protection and control unit for power grid equipment and electrical equipment in industrial
and mining enterprises, Due to its special advantages, it is quite suitable for locations where need frequent operation at
rated working current, or need frequent short-circuit current breaking operation. The circuit breaker adopts integrated design
of operating mechanism and body of circuit breaker, it not only can be used as a fixed instaliation unit, but also can be
equipped with a special propelling mechanism to constitute a handcart unit for operation, The fixed type circuit breaker also
can be equipped with corresponding interfocks to meet the needs of XGN2, GG1A and other fixed type switchgears.

# /INormative references

RS FFEGB1984-89 ( ZEIMENRISE ) . JB3855-1996 {3.6-40.5kV P AIEFIMEEZSARERR ) , DL/T403-2000 { 12kV-40.5kV
TS E AT EHOR S} g R, FSIECSE(8T HRM)MHERESR,
The circuit breaker complies with the standards GB1984-89 Alternating current high-voltage circuit-breakers, JB3855-1996

Indoor high-voltage alternating-current vacuum circuit breaker of 3,6~40,5kV, DLT403-2000 HV vacuum circuit-breaker for
rated vaoltage 12kV to 40.5kV, also is in onformity with relevant requirements of IECS6 (87 edition).

{EFAITESM /Service conditions

* RN * Ambient temperature
WRmEE: +407T Maximum: +40°C
BiEIRE. 15T Minimum: -15C

« IRIRE = Ambient humidity
HFEHHARGEAE, <95% Daily mean relative humidity: s95%
BEEEMRE . <90% Monthly mean relative humidity: S90%
BFEHESE. s2.2%10-3 MPa Daily mean vapor pressure: £2.2x10-3 MPa

Monthly mean vapor pressure: £1,8x10-3 MPa
= Allitude: not excead 1000m;

BEBESE. <1.8210-3 MPa
« GERE. Fi8i11000m;

s Spismic intensity: not excead Ms8;

* MAR ARG, = Locations free of water drop, far away from flammable or explosive
+ RRGFAARA, TRRIOBIERR, TEPRBRESE danger, no chemical or corrosive gas or savera vibration.
LA ERIEIRERD.
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FWRBEREARRTLE
Seetable 1 for main specifications and technscal parameters
RS No. BT Unit Eifii Data

1 BIERE f Rated voltage 12
2 BT T E e E(1min) 42

Rated sharl-time power frequency withstand voltage (1min) kv
3 i T L ) S () 7

Rated lightning impulse withstand voltage (peak) 5
4 EESE | Rated frequency Hz 50

530 830 630 1250 1250 1600 1600 2000
5 @l / Rated current A e {35n 1600 2000 2000 2500 2500 3150
2500 3150 3150 4000* 4000*

6 EITETE RS FTTER I | Rated short-circuit breaking current i 20 25 31.5 40 50
7 EEEET B B / Rated shori-time withstand currant 20 25 3.5 40 50
B ITE G R0 E) | Rated short-circuit duraton 5 4
q EE N S | Rated peak withstand current iR 80 A3 B0 100 125
10 EEEE XA MR/ Rated short-circuil making current 50 63 80 100 125
11 — i E1EE T 5% @ E{ imin) v i

Power frequancy withstand voltage of sacondary circuit (1min)

TR R SR X0 0/400(40kAIB00/400) / 630/400{that of 4DKA is BOO/00
b Rated breaking current of single / back-lo-back capaciicr bank A = ( P000/400) (tha ® )

EER SR ST 12 Rk F 112 han 1000H,
& Rated capacitor bank inrush making curment BA ST 1000HE) ¥ A-5eauaneg 1ok i Tl 1000Hz)
14 SRENENEERE) | Opening time (raled vollage) me 20~50
15 £ iRpE(SIRERE) / Closing time {rated voliage) 35~70
16 Y H5 5 [ Mechanical life 20000(50A10000:T) / 20000(that of S0KA is 10000 times)

W R i R B (R A y " z
17 Rated currant breaking Umes (slactrical life) e { Timas 20000{50xA210000:K) / 20000that of 50kA s 10000 times)

e R T A A . . ; i
18 Rated short-Greuil current breaking times S0(40kAY30. 50kANS20) f 50(that of 40kA is 30, S0kA is 20)
19 5. PRl AR Rt e A 3

Permissible wear thicknass of maving and stalic contacts
20 BhEe i/ i I

F"é‘n‘f_ﬂﬁ?‘ﬁ%& Rated closing operating voltage B e —"—

21 EE S WIS {ER E | Rated opening operating voltage
22 fl BB EIE R / Rated voltage of energy-storage mator v ACT10/220 DC110/220
23 i EERHUEEEIEE | Rated power of energy-storage mator w 80
24 {i#fBERE | Energy-storage Ume 8 %18
25 B TFHE [ Clearance between opan contacts s 11%1
26 HBTH | Overtravel 3541
27 bk A3 kAT E] / Contact closing bounce time S2{40kA<3)
28 =ias. SEFEmE e <2

Three-phase opening and closing asynchrony
29 e ai A (R L 5y FF-Bmm) 09-12

Average opening speed (contact opaning=8mm}) o s
10 LA REIRAE (mm-Aeiking) 0.5-0.8

Average closing speed (6mm-contact closing) e
31 el o3 (W] EE3RE T / Contact apening rebound value mim =3
32 F S EHSEE / Resistance of main conductive circuit (o] =50{630A) =45(1250A) s35(1600~2000A)=25(2500AL1 1)
33 BA SEEMED / Contacting pressure of contact closing M 2400+200(20KA. 25kA) 3100:200(31.5kA)

4250+250(40kA) TOO0+250(50kA)

43=0.3s~&4—180s-54 | 0-0.3s-CO-180s-CO

34 | NEEMTNI | Ratad-opersiion seqyeccs 4= 1805~ $7— 1805~ £-(50kA) / 0-1805-CO-180-CO (50kA)

iE: 4000ATWEMIFE Note: thal of 40004 needs forced air cooling system
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/Praduct structure and working principle

k28 /Struciure of main body

SSRGS IR T A ERIERAAPGI ERiEMMmRMBEEN, XHEHEETIEEIEaENbE. SRS
AR HETAI=AE ., RS ERESEEEE, SHiEEE— B,
Main body of circuit breaker is set in an insulating cylinder thal is made of epoxy resin by means of APG casling, which

protects the vacuum arc-extinguish chamber from impact of external forces, polluted environment, or other external factors.,
The main body of breaker is installed at the back of framewaork, forms into one-piece with the operating mechanism.

FrEBESMU M EEEERREE. (20E2)
Current path of main loop of circuit breaker in cosing position: (see Fig.2)

T EEAE AR A PR NI E AL, SR R SHRRNSEE, Wik, ETHRE0ET
At .

IR R ESRRSRIER R, LR, MEET12500B L FSRIETH A e AR, BEET1600A
BLA SRR {TR O mER.

From upper outlet 27, pass the upper support 26 that is fixed on the arc-extinguish chamber, flow through the static
contact inside the vacuum arc-extinguish chamber, to lower support 30 by moving contact and conductive clamp and
flexible coupling that are connected with the moving contact, reach the lower outlet 31.

When leaving the factory, circuit breakers of each current class are equipped with dustproof insulating cylinder cover,
which can be remained when the breakers of rated current up to and including 1250A is put into operation, but must be
removed for that of rated current of 16004 and above.

HEM4 (£ ME1, BE2) (Operating mechanism (see Fig.1 and 2)

Rt DR RERRIR MM, IRISRIER M SRR, B— RN RNBEERMSERT, WX, BrEE
S BHRES. DEH, FiEEEREL, BEEERSIETR, S0ETES.

It adopts spring energy-storage operating mechanism, with closing unit, opening unit that is composed of one or multi
tripping electromagnels, auxiliary swilch, indicator and other components inside the framework of circuil breaker; there are
OMN/OFF button, manual storing operating hole, spring storing status indicator, ON/OFF indicator and so on in the front,
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a fifig [Energy storage’

SRS EPr MRS IR RAR RN, WA R RIS, AL ERREFAENRE.

Energy required by closing of circuit breaker is provided by energy storing of closing spring. The energy storage can be finished either by external
power supply by means of motor driving, or by energy-storage handle by manual.

FRAEHR(F . HMEIEEER CAMEERI6HT, UEHMRFMEAFEREAPIEHEHEDHT. BEhiliEe daNmbmsfBiERE
(14, 23, 18), FabffEEATEDEIE. WIF(11, 1) ILIEahRR. WIC1355a00, HH21ERNIE6 LAY R (ERRAE AT IRBE 4% Ch HH il 15 | 570
21U S FIRMHT AR, BIAMAEAIERY, ER EARGHFIE TR ERERSEIEEMFRRERT, MERERTINEEICoREMIEN,
EIaERE N EEHR24EEEAE TS BT "B IRCH IR ISR B fEB e, TSR T MEEERE.

Energy storing: it can be done by energy-storage motor 16 that is fixed on the framework, or by inserting the energy-storage handle into manual
storing hole and rotating CCW. When adopting motor storage, the motor output shaft 15 drives sprocket driving system (14, 23, 18); or the worm
wheel and worm (11, 13) drive the sprocket driving system if adopted manual storage. When the sprocket wheel 13 rotates, pin 2 pushes the
sliding block 4 on the wheel 6 and let the energy-storage shaft 7 rotate along with the wheel, and the crank arms 5 and 21 elongate the closing
spring to store energy. When reaching the designated position, the gag lever post 3 on the framework presses down the sliding block 4 to
separate the energy-storage shaft from the sprocket driving system, meanwhile, energy-storage retaining detent 9 presses against the idler
wheel 8 and retains the storing position, connecting plate 24 on the energy-storage shaft drives the energy-storage indicator to tum to display
the mark of energy stored, meanwhile, change over the auxiliary switch to cut off the power supply of energy-storage motor, now the circuit
breaker is in ready state of closing.

b. & /Closing

WSSO R S A AR 0. MEGCRTe] horalRIRIE RN R SRR, thELIGE AR HAFahR AL -

Energy required by closing of circuit breaker is provided by energy storing of dosing spring. The energy storage can be finished either by external
power supply by means of motor driving, or by energy-storage handle by manual,

SERIED, FERFET "GR" RBRES RMEESRBESENE, SoEMNEERN19%E, ERFHAFRES, SN EIERE i
RS, 21(BMEREMTE ERDsE2255a], O EENEHI(34, 36, 37, 38, 39)HENEEHTHFISERLH NSNS, FEMERMIL NN
32, FEMFBERED. SMMEREESWRENEFIBSEBINFEHSHUER, BRERIETE. ST EEUSEyHBEsEER.

HiMERREEEL BN AMERS, EF4ES/SETR, BTl 8" fURED, ST E s .

In closing operation, the energy-storage retaining shaft 18 can be rotaled either by pressing the Closing Button or by closing electromagnet by remole operation o
separate the detent 8 from idler wheel 8, at the same time of compression of closing spring, to drive the energy-storage shaft 7 and the cam 22 on it by means of
crank arms 5 and 21, the cam drives the link mechanism (34, 38, 37, 38, 38) to bring the lnsula[ing pull rad 33 and mowving contact into closing position and
compress the contact spring 32 to keep a necessary contacling prassure for contacts. After the closing operation, the dosing detent 38 and hafi-shaft 41 retain the
closing position. Meanwhile, the energy-storage indicator and energy storing auxiiary switch restore, power supply circuit of molor is pul through, it would enter into
energy-storage state again if the external power supply is switched on once more, The connecting rod 44 pulls the ON/OFF indicator to display "ON, and the driving
rod actuates the main and auxiliary switches fo switch over.
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@1/ Fig.1
1. fERERI IR ANEIF X 13. FahfinefEanemie o
Sensitive switch for changeover at energy fully stored Manual energy-storage driving worm wheel
2. 4/ Pin 14, EBHLiGENEEE [ Motor driving sprocket
3. [R{iréF / Gag lever post 15, R4S / Motor output shaft
4. e 1 Siding block 16 SRR | Enctgy-siorage molor
5. 4588 / Crank am 17, ::z:?;& ! Intedﬂ:ckmg driving bending plate
18, i riving chain
3 /E storage driving wheel
6, TRIRIELIG/ Energy-siorage diving whes 19, HERE(Fi54 / Energy-storage retaining shaf
7. {ifgth / Energy-storage shaft 20, A / Latching electromagnet
8. 8¢ [ Idler wheel 21, {88 / Crank arm
9, fiEnEEE%F / Energy-storage retaining detent 22, £yt / Cam
10, &1F38 / Closing spring 23, hEsEiEThEsee [ Energy-storage driving sprocket
11, EfhiEEeeRir / Manual energy-storage worm 24, j&E#F / Connecling plate
12, &SRtk / Closing electromagnet 25. EREIETAE | Energy-storage indicator
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26
7
28
29
%
—~._31
32
33
f_; / \ A 1 -
38/ 37/ \ 36 \ 35 T M
B2/ Fig.2
26, 35/ Upper support 35, #iMPHE / Opening spring
27, EHEREE [ Upper outlet 36, tEEhi%R / Driving connecting plate
28. H=EA0  Vacuum arc-extinguish chamber 37, EiEENEE / Driving crank arm of main shaft
20, H48E / Insulating cylinder 368, SEHRIES T/ Closing retaining detent
30, T35 / Lower support 39, EE#f / Connecting plate
3. FHHEEE | Lower outlet 40, HEEES / Opening electromagnet
32, E5 / Belleville spring 41, 44 [ Haft-shaft
33, BRI / Insulating pull rod 42, FEahsrEE / Manual opening pin
34, {SEhBE | Driving crank arm 43, 4%/ Cam

44, SBIETFERIER / Connecting plate of ONVOFF indicator
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Mote: It is unable to conduct closing operation when the circuit breaker is in closing state, or when using the locking device while
the locking device has not been unlocked, or during the propelling/withdrawing process of handcart type circuit breaker.

C.43i@ /Opening

HEOTHE o HREH, b RTRREEES E0ER R o I AR O AR R e a i T AR AT BB B Bk ED P IR S M R T 38 S AR ST
[HRIE. BieIPISRNISETTRRE R EAIE2eA LS. ERWEEGER, BEESERERYs e RS
FRESMCE. BEFIISSETRETRE 2" R, EREITHEE, TMITRRITE, SFErunEEnH
FiNik,

Opening operation can be realized by pressing the Opening Button simply, or by putting through the external power
supply and driving the opening tripping electromagnet or ower-current tripping electromagnet to release the closing
retaining detent 38 from half-shaft 41, The energy stored by contact spring and opening spring 35 enables the moving and
static contacts of arc-extinguish chamber 28 to separate from each cther, During the last stage of opening process, the
hydraulic buffer would absorb the residual energy in opening. and restrict the opening position. The connecting rod 44 pulls
the ON/OFF indicator to display “OFF", meanwhile, it drives the counter to count, and the driving rod actuates the main and
auxiliary switches to switch over.
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BriZEXHH /Anti-misoperation interloekir

FrERE s R HERRAMERBAPCT ZRT ML BMREA, EEEEE el EEN DS, SHRREIIERN S TIMEN
W, EESEE R EEIEREE, SRR,

Main body of circuit breaker is set in an insulating cylinder that is made of epoxy resin by means of APG casting, which protects the vacuum arc-
extinguish chamber from impact of external forces, polluted environment, or other external factors. The main body of breaker is installed at the

back of framework, forms into one-piece with the operating mechanism,

IR AR R B RO R IR FIONE . (803, M)
Circuit breaker provides perfect anti-misoperation function. (See Fig.3 and 4)

a, IFEAESMRERNS, SHEHSEIETENNESEESH CNSWEE2, ERSERSQRFTEERSW.

b, BFBBESESRG, WSHEEESREN AR, HEEEAENHNESEHEINa RO ESRESE, (A1)

c. FEXWESERIIRGAIEN T, SBERMERINESNER2 R4, BEHINSHERE, HICIRESRETaEREHARETE.
d. FrAfBETTFUESHRUESRE, OReEERTVENERe, FEHEEEY, HLESERSEARHATEE. (E4)

e, MREMRSSWMADY, EREDNEERENR TELESHRE.

a. After the circuit breaker finishes the closing operation, the closing interlocking bending plate 1 moves downwards and catches the closing bending plate 2 on the
closing retaining shaft, and it will not conduct closing again before the circuit breaker get into opening.

b, When the closing cperation is finished, the anti-trip control circuit inside the circuit breaker would cut off the clesing circuit to prevent reclosing if the closing signal
has not been remaoved In time. (Optional)

¢. When the handcart type circuit breaker has not reached the test or work position, the interlocking bending plate 3 would calch the pin 4 on the closing bending plate
2, meanwhile cut off the closing circull, in order Lo prevent the circult breaker entering into load area in closing state.

d. When the handcari type circuit breaker gets closing in work or test position, the idler wheel 5 will press the lock plate 6 of propelling mechanism, and the handcart
could rot mova any mora, In order 1o prevent pushing in or drawing out from the load area in closing state. (Fig.4)

a, When salecting electric closing locking, don’t conduct closing operation when the locking device has nol been unlocked,

o

B3/ Fig.3 84/ Fig.4

i, SEAaREhER2 W, TIFEEEER0.65-1.1EMERE.
Mote: powar of clasing locking desice is 2.7W, operating vollage range is 0.65-1.1 times of rated vollage.
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1 [data in ( ) is dimension of heavy current] S

275(310)

EIT(H9A)

2804295)

F %53t /Handcar type

HEERA)
s 630 1250 1600 2000 2500, 3150, 4000
R T ARERIE(KA)
B ngouront () | 20-25.315 | 20.25.315,40 | 25.315,40 | 25.315.40  25.315.40
Eaties R (mm)
Dim. of the stalic contact matched (mm) | 28 w49 5 i 108

AR A004E)

Directson A (cabinet 800)

210(275) 210(275) ag /_m
]
A —h.'— =1
it [P0
4l i | 5
& |

275310}

AT 10004E)
Direction A (cabinet 1000)

n
o
-
Sa0{630)

= B o
2
P L
g 4
-T‘ s20(720) % - _ﬂ_ﬁ
S88(TT0) AZHA65) 4-M12
EE / Fixed type

EERERA) i

Rated current (A) 630 1250 1600 2000 2500, 3150, 4000

B I ETE(KA)

Raled shorl-circull braakng current (kA) 20. 25, 115 20, 25. 31.5. 40 25. 31.5. 40 25, 31.5. 40 25. 3.5, 40
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