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Power Transmission & Distribution

4. Main Technical

Parameters

Matching circuit breaker

No. Name Unit
ZNB3A-12 (VS1) VD4 and other types

1 Rated voltage kV 12 12

2 1 min power frequency|withstand voltage kV 42 42

3 Rated surge withstand voltage (peak) kV 75 75

4 Rated frequency Hz 50 50 _

5 Rated current A 630. 1250. 1600. 2000. 2500. 3150. 4000, 5000

6 Rated current of branch bus A 630, 1250. 1600, 2000. 2500, 3150. mooo# 5000

7 Rated short time withstand crrent (effective valug) KA 16. 20, 25. 31.5. 40. 50 16. 20. 25. 31.5. 40. 50

8 Rated withstand curfent (peak) kA 40550+ B3 B0 1004 126 2 A0 TB0LE3S m@. 100. 125

9 Rated duration of short-circuit S 4 3

10 Protection grade IP4X @ nmm_:@_ and _n..mx while the doors of compartments
and circuit breaker cubicle are open

11 Quality kg 700~1200 700—1200

5. Structure and Operating Principle

The switchgear consists of two main parts,
Graph 1

). Cabinet body is d

cabinet body and intermediate extractable component (hand trolley) (see

vided into four independent compartments. The protection grade for casing is IP4X, which

is IP2X when doors of each small compartments and the circuit breaker cubicle are open. The equipment is prepared

with aerial lead-in and lead-¢
device with various schemes
maintained from front. Thus,

ut wires and cables and other functions, which enable it to serve as a power distribution
and types through permutation and combination. This switchgear can be debugged and
it can be lay one over the other back-to-back and mounted against the wall, therefore,

safety and flexibility are improved, and footprint is saved.

Graph 1 Structure of the switchgear

1920

P2.

A. bus compartment
21 [ B. breaker hand trolley compartment
D 1 20 C. cable compartment
\ D. relay metering cabinet
= | 19 1. casing
s 2. branch bus
3. bus bushing
\”_bq 4. main bus
e 5. stationary contactor
16 6. contactor box
) \ 7. current transformer
LH 8. earthing switch
B | =2 9. cable
3 10. arrester
15 11. main grounding bus
\ 12. bedplate
L m 13. control line channel
5 - 14. operating mechanism for
e 18 mm%_:@ws_a:
13 15. extractable level partition board
c \| 16. heating device
il 12 17. circuit breaker hand trolley
\ 18. secondary plug
H 19. partition board (valve
I 1 - 20. movable partition board
21. pressure-relieving channel
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Power Transmission & Distribution

5.3.2 Bus compartment A
Main bus are matched and connected throughout every three cabinets and fixed with bushes and contactor boxes.

The connection between main bus and inter-bus is rectangular copper bus-bars, while bus-coupler with couplets is
adopted when applied for high current use. Without any supports, branch bus is connected to contactor box (6) and
main bus with bolts. For special requirements, main bus is mounted with shrink tubes and connecting face with insulation
cover (see Graph 3). Buses |for adjacent cabinets are fixed with bushing (3). Thus the air cushion reserved by inter-bus
can prevent burn-off in case of any electric arc due to internal failure. Bushing (3) can effectively isolate the failure and

prevent it spreading over other cabinets.

Graph 3 Installation methods between bus and branch bus, shrinking tube and insulation cover

5.3.3 Cable compartment C

Since the switchgear is of ij,_mQ_mﬁm type, there is more space in the cable compartment. Current transformer (7)
and earthing switch (8) are ?oc:aa on the back wall of the compartment. After moving the hand trolley (17) and
extractable level partition Uoma (15) away (see Graph 3), the constructor can enter the cabinet from front for assembly
and maintenance. Cables _:ngm compartments are connected with conductors. According to different currents, each
phase can be connected with 1~~3 pcs doubling single conductor cables. If necessary, each phase can be connected
with 6 pcs doubling single onr:acoﬁoﬁ cables. Allocated removable sheet metal or non-magnetized sheet metal at the
bottom of connecting cables TQ slotting, as well as protection cables and rubber covers for sealing, ensure convenience,

during construction.

5.3.4 Relay metering omg:mj

Protection components, meters, operation indicator for relay, especially secondary equipment with special requirements,
can be mounted in relay 3&@1:@ compartment. Control lines are laid in the channel with sufficient space with metal
cover overhead, isolating secondary lines from the compartment with high voltage. The channel at left side is reserved
for lead-in-out the control E_me_ while wires for in-house of this cabinet is laid at the right side. The top-plate of relay

metering compartment reserves with small bus penetration holes for easy working, the plate can be rotated during

safety and reliabili

5.4 Interlock device preventing wrong operation
The equipment is mounted|with safe and reliable interlocking device inside, totally meeting the requirements of

"Five-Prevention”.

wiring, for easy installation.

5.4.1 The door for metering Q,oanm;_jma is mounted with cue button or KK type changeover switch, preventing wrongly

opening or closing the n_ac_M breaker.

P4.
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Power Transmission & Distribution

5.7 Operation indicator

With user’ s request, oper
cabinet. The indicator cons
conducting lines. This devi
matched with electromagne
entering the electrified com

5.8 Prevent condensing
To prevent the danger due
individually in circuit break
condensing monitoring sen

5.9 Earthing device

Main earthing copper bus-
penetrate through adjacen
components with direct eart
entire cabinet is well ground

6. Examples of Ty

ation indicator for detecting running state of primary loop can be placed|in this switch
sts of two units, high voltage sensor and portable indicator, connected with each other by
ce can not only indicate whether the high voltage loop is electrified or not, but can be
tic lock and form forced locking, preventing closing electrified earthing switch, preventing
partment by mistake, thus, fool highly improve the proof performance of matched fittings.

to condensing caused by high humidity and great temp difference, heater is placed
or compartment and cable compartment to prevent condensing. Meanwhile, temp and
sors, matched with heaters, can be arranged to form auto-moenitoring system.

bar, with corresponding size, is independently placed in the cable compartment. It can
cabinets and keeps good contact with the cabinets. This earthing bus-bar is for those
hings. Since the whole cabinet is built up with aluminized zinc sheets or steel plates, the
ed, ensuring the safety of operators and the cabinet.

pical Schemes of Main Circuit

Scheme No. 006 011 013 019
. i T ¢
: T 7
- N N i
: N
o]
ge) Q-
S Q-
o
<2
£
E )
i i 650 650 650 |
Cabnetbody size | b o 4e00% 0300 | 800 X1500%2300 | 800 X 1500%2300 | 20 xl1500% 2300
(Wi Sl OF e 1000 1000 e
Rated current (A) 630~5000A
= | Vacuum circuit breaker 3 1 1 1
m. Current transformer 3 3 3 3
Q T
m Voltage transformer _
m High voltage fuse
3 | Earthing switch 1
E |
Arrester 3
Usage oM oG O e
feeding power (Left connection)
Note Rated current =1600A, width shall be 1000mm.

P6.
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Power Transmission & Distribution

Scheme No. 053 055 056 061
o <
& A
3
o
(0]
=3
°
3
fob}
i
&
W.
«Q
Cabinetbodysize | 800 . 5000300 | 890 » 1500%2300 | 8% x 1500x2300 | 2% x 15002300
(WX LXH)(mm) 1000 1000 1000 1000
Rated current (A) 630~5000A
= Vacuum circuit breaker "
m. Current transformer 2
m Voltage transformer LDN“A 0-10 2
Amu High voltage fuse 3
€ | Earthing switch _
w
Arrester
U Bls.b : Isolation Isolation Metering
i S Ak annoengn) + Connection (Left) | + Connection (Right)| + Connection (Left)
Note Rated current =1600A, width shall be 1000mm.
Scheme No. 062 077 078 079
3 A
m i & &
°
@
o Il i
s
3 1 L
o . = =
<
: ke ] ﬂ
W.
«
SR v v N ¢
Gabetpaysizs | B0 oo s 800 s hcimsennnn | B9 s nnnseanng | 990 seqsgoncaspo
(WX LXH)(mm) 1000 1000 1000 1000
Rated current (A) 630~5000A
= | Vacuum circuit breaker
m. Current transformer 2 2 2 2
Q ; i
w Voltage transformer JDZ10-10 2 Transformer 1 Capacitor 3 JDZ10-10C 2
m High voltage fuse 3 3 % 3
€ | Earthing switch
w
Arrester 3 3
Metering ; : ¢ f ; ;
Usage + donnection (Right) Lead-in +metering | Lead-in +metering | Lead-in|+metering
Note Rated current =1600A, width shall be 1000mm.
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Power Transmission & Distribution

Graph 7 Ground plot for installation

A-Aturning  1~3
B | Mg
Main cable channel , o =
v —
; f , L | ,ﬁ 7 f S : |
L 4 [ e Equipment not mounted against the wall
| I | _
_ k, A-A turning
i
I
_
M |
= | , |
|| Cabinet Width () || _
“ W Equipment mounted against the walll
k, \ w__ C Direction view
) A ®
S : ¢ [
|
o
Width (A) Length (B) M N D L1 L2 L3 L4 L
1500 cable 470 1450
650 e 480 650 430 380 480 880
1660 aerial 630 1610
1500 cable 470 1450
800 e 630 800 580 530 630 880
1660 aerial 630 1610
1500 cable 470 1450
1000 S E— 830 1000 730 730 830 880
1660 aerial 630 1610
8. Installation and Debugging

8.1 Base form
8.1.1 The construction of the
Erection and Acceptance for
8.1.2 The installation base of
units namely angle bar or squ
floor, generally with the thickn
lower than the plane of struct
8.1.3 Ground plot of switch in
8.2.1 When the cabinet is si
bi-serial-laid, the walkway sha
8.2.2 Based on the request 0
Suppose a long serial of equi
8.2.3 During transportation, s

nstallation base of the switchgear shall comply with the related terms in The Code of

Electric Power Construction.
the switchgear shall be concreted twice. The first concreting is for the basis of structural

are bar and channel bar. The second concreting is for making supplementary layer over
ess of 60mm. When making supplementary layer, the height of concrete shall be 1~3mm

ural units.

stallation, see Graph 7.
ngle-laid, the walkway in front of the cabinet is suitable to 2.5m. When the cabinet is
II'be 3m.

f project and pattern indications, the switchgear shall be moved to specific position.
the arrangement can be started from middle part.
roller craw-

more than 10 cabinets)
e.g. hoist, fork truck, but

pment is laid (

pecial carrier is required bar is forbidden.

' '

P10.

—




Jeg-snqg Buiypes || ydels

“tid

2
©
[ol
=
e
=
O
o)
2
=

Primary p

(11e] semo)) o1ejd uonosjoid Alewilid 0L ydelo

(1 Lydess) eps) pJeoq UoKOBULOD Pie|-aid Bul UM S1BUIgeD (& Jo (1) snq Buiypes ay] 108UU0YD |'F'Q

resByopms ay} jo 9o1nep Bulyues v'g
‘uol2auUL0D Bupnp syog yim dn ualyBl} pue s4ooyo

J1adoud pasul ‘sesng youeld| Buipuodserioo Yim uoiaes sng 10suuod JaL0UB 0] Jeulges auo woll sng ayl Ae7 ge'8

‘suonisod BuoaUUOD BU) J18A0 BUII9SEA [BJINaU 1O ojsed

SAIJONPUOD JealUs pue ‘paffeluep s| aqny UOIE|NSUL U} JOLIBUM %2842 L0 1JOs LES[D Ap yum sng eyl adipp 1'E'8

BUIPIOY UMOP Z LIl UliM BBl

:sainpaosold ayl mojjo4
snq Jo uole|elsu| £'8
‘gUIRl) 8] 0} )l plem Jo s3joq
olseq syl 0} Juawidinba ay yoeye ‘pejquiasse Aj@1eidwoo s wawdinba oy} UsUM 828
Wz uypm sssuure|d ayl

“AreuipnyBuol pue >__mm_m>mcHa 110 ‘8UO AQ SUD PaUNOLL 87 UBD JBUICED YoIms 8uj ‘'sdels 8A0de SU 4O SISEq 8y UO L'C'8

‘(01 ydesg ess)

A

. s]jog UOJAN

widinba Jo spIs Ya] 8y} UO [SUUBYD 81IM [0]UOD BU} WO a1e|d BullaA0D 8Y) 8AOLISY 9'2'8

‘(1) wewpedwoo a|qea Jo ale|d WOoNog 8y} 8A0WSl PUE USS00T §'2'8

sjjoq anse|d pue Janod BuiA

‘(12) pleog Buiasij@l-ainsge
‘(g ydeurn) oos) a1e|d BulleADI

juswpedwod sng jo aje|d Bulsao) g ydei

sijel-a1nssald 6 udelsy

‘(g ydeln sas 'pajunow ag isnwi Buinaljel-ainssaid Joy sjoq uojhu ‘Alquissse Buuna)
d ay) snowal pue uswiedweo sng jo ajejd-do) o §310g 8L} Ussoo] ‘palinbal si Y|
aU) 8AOWS) pue JuswHedwod snq ul atejd Buliarod %IBeg sy U0 $)j0q 8} U8sooT] v'e8

AINHO




Power Transmission & Distribution

8.4.2 Connect all introducing wires to be grounded in switch cabinets.

8.4.3 Connect basic frame with earthing bar. Two or more earthing bars are required when the serial cabinets is more
than 10.
8.5 Checking after installation of switchgear

8.5.1 All main components to be checked for damaged, if any, to be stopped from using and to be replaced.

8.5.2 Wipe dirt, especially those on the insulation surface, since the dirt during transportation and storage can affect
the insulating performance.
8.5.3 All fitting bolts to be checked whether loosen or not and connecting wires whather fallen down or not, Pay great
attention: use hexagon spanner to check whether stationary contactors (see Graph 15) are tightened. Check
the connecting state of all circuits and earthing bodies.

8.5.4 After pushing the circuif breaker hand trolley into the cabinet, manually operate all interlocking, power storage
and opening and closing mechanism, observe whether energy storage state, indications for opening and closing
positions and all other parts are normal. Meanwhile, modify the pointer back to nil position, adjust the relay, and check
connection according to circuit diagram.

the correctness of seconda

aintenance

the related regulations but the following issues shall be observed.

9. Operation and

9.1 During operation, not onl
9.1.1 Operation procedure
Although the switchgear is designed with correct interlocking for all operation procedures, during the courses of
putting-in and drawing-out ofjthe parts, the operator shall strictly follow the operating instruction and this specification,
never operating at his will. Furthermore, when the operation is blocked, it should not be operated forcedly without any
analysis. Otherwise, the equipment is easily to be damaged and even worse cause accidents.

9.1.1.1 Operation for circuit breaker cabinet without earthing (see Graph 12)

a) Placing the removable part of circuit breaker in the cabinet: Before pushing the circuit breaker trolley into the cabinet,
carefully check the integrity of the circuit breaker and whether any parts are missing, or any sundry and tools are
left in the mechanism case|or the switch. After confirmed the issues above, place and lock the trolley on the transfer
truck. Push the transtfer trugk to the front of the cabinet, lift the trolley up to the proper position and then insert the
locking plate at the front of the transfer truck into the jack panel of partition board and lock the truck with cabinet.
Next, release the hook lock of the circuit breaker trolley and push the trolley into the cabinet steadily and lock down.
After confirming with the sound locking of trolley and cabinet, revoke the locking of truck and cabinet. Finally, move

away the transfer truck.

Graph 12 Assembly course of breaker

End-to-end connection Push in the breaker Testing position
of trolley and cabinet

P12.
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Power Transmission & Distribution

9.1.2 Notice for interlocking
9.1.2.1 The interlocking for th
the “Five Prevention” inte
Only with the combination of
due to error operation.
9.1.2.2 Most of the interlockin

s equipment is mechanical interlock-oriented, with auxiliary electrical interlock. Functionally,
locking can be achieved. However, the operator can not ignore the operating instruction.
operating instruction and technique can the interlocking give full play, preventing accident

g and unlocking are achieved in the courses of normal operation, exira operating procedure

is not required. In case operation is blocked (e.g. drag increment during operating), first check whether there is any

error operation, rather than d
even worse.
9.1.2.3 For special requiremer
for lower face panel and eart
Necessary protection measure
immediately after handling.

9.2 Except for the related ins
9.2.1 Observing the specificati

9.2.2 Check the push-in mech

9.2.3 Check the contactors o

whether any damage to the ©

eal with forced operation which may cause damage to the equipment and fool operation

ts, some interlocking is permitted to be unlocked emergency (see Graph 13) (e.g. interlocking
hing switch). Emergency unlocking must be used deliberately and not be used frequently.
ments are required during emergency unlocking which shall be reinstated to the interlocking

ruction during maintenance, the followings shall be paid great attention to.

on of vacuum circuit breaker, check the circuit breaker and make necessary modifications.
anism and the related interlocking, make sure they meet the demand in the specification.
n main circuit. Wipe the dirty grease over the movable and stationary contactors, check
ontactors. Check the tulip contactor (see Graph 14), whether the spring load with any

obvious change or not, and whether any abnormality or oxidation of the zinc coat due to high temp. If any, it shall be
treated in time.
9.2.4 Check the abnormality of contact elements on auxiliary circuit and make necessary modifications.

9.2.5 Check all the parts of eal
the continuity of electrical con

9.2.6 Check all fasteners. If a
contactors and bus-bar (see

Graph 13 Emergency
unlocking for lower door

rthing circuit, e.g. earthing contactors, main earthing wire and gate earthing, etc, ensuring
ductivity.

1y loose, the fasteners shall be tightened immediately, especially those for stationary
Graph 15).

Graph 15 Fixing bolts for
stationary contactors

Graph 14 Tulip contactor and
garter spring

P14.




sonuy 3o} pue jsioy Aq Buipeojun pue buipeoT 91 ydein

sunnod axepy pabuele Ajjog

a1 o] abewep [enuejod Au

quawpedsp pajejal whojul ‘U

pue Syiew Jo sseuels|dulg

(91 ydein) 9ag) ‘unep-y|

al] 'Paso|o S}auUIgeD 0] SI00

‘SJ0J0BJU0D BU}
‘SLUSIUBYOaW Buioo)
‘ofelols Jemod Aue INoUiA
‘suonenba

_m_>o osealb Auip ey adim pug '1Inalio ure

Sid

eojun pue Buipea 1sioy Ag Buipeojun pue Bujpeo

.09=2a(Bue Bunyn

‘ucne|[eIsul [eLLIo) sy} edojeq Buisuspuod Aue 10} uonoadsul

12 _ucm Apuspuadapul ‘aoe|d palE|iUBA-||@M PUB fp 1B palols aq |[eys Jeabyopums syl

‘selalew LoNe|[EIsUl ay) pue juswdinba

id aq jleys sesbyoums sy} ‘obelols elelpauLiUl 04

ofelols eleipawlalul g’ L |

‘saumoid yum papioosl g [[Bys sebelep 1esio) (p

Emtoamcm: Buunp sebeuep pue salpusiolep ‘ued Buissi Aue Jo piooal pojielap dasy (o

| 10U Jo palddns s| uoealyoads su} JsLlaum ¥28UD 81|80

0 pue $$8Uj08.1I00 8yl 32ayD ‘uswdinba ay} jo ebewep Aue pue AuBayul aul 3o8uD (g
_ ‘uonedsul ebesoed-usdo 8yl N0 f11ea 01 Jesuibus 801AI8s N0 wiou| (B

_ -1eaBuoyms ay) Jo [eaLLe ay] Te Buimol|o) U Op |[BYs Janiedsl YL € ik

pUEBL PUE YON1) 310} IS0y SB §|00} 4oNns Ui Apoala peyodsues sl uewidinbs syl gL LL

Ajuapuadepul pabexoed aie saL0SS800E PUE SIBURISEY ‘leg-snq

uomsod Bupjiom au 18 Ag|jol) puBY Yim ‘flo1oB) BU) Ul pajquiasse s| 1eabyoims L LE

-aBelols pue uolepodsuel) Bulnp peonou 8q |[eys senss| Bumoloy aul 1k

abelo)g pue uoneuodsuel] ||

® %o: 901} UOITBDO| U[B1ISD 1B PBoE

p'

“InoJ10 urew eyl jo sued Buiosuuod |[e Jo 8soo) Aue o8y 9'01
‘Buiyies |[e Jo Aljigelas 8yl ®oeyd G0t

“ynouo Aselixne uo spun ul-Bnid jo Aprewoude Aue 328yd v 0L
W 8y} JO SI010BIUI0D U0 abewlep Aug 3oauD €0t
mé.: ||B PUE WSIUBUDSLU UOISSILLSUE] “WSIUBYOSLU Ul -ysnd jo Ayjeusouge Aue %08yQd g0t
:oz_woa uado ay 18 sUOp &d [[BYS UOIUM Usxeaiq INaII0 SUL O siajeweied paje@lyoayd oL

| doueUBIURW BU) WOl Jede ‘paalesto aq ([eys sBumo||0} 8y} ‘souBUSIUEL Buung

aoueusjuiel Joj aJ11oN 01l

AINHO




Power Transmission & Distribution

12. Attached Files

12.1 Quality Certificate
12.2 Packing list

12.3 Delivery inspection repo
12.4 Instruction manual
12.5 Checklist of equipment
12.6 Primary system diagram
12.7 Operating crank handle
emergency unlocking and tra

and Spare Parts

and spare parts
, secondary wiring plan and stretched-out view of secondary basic diagram
nput in trolley, operating handle for earthing switch, power storage handle, spanner for

nsfer truck with input trolley (see Graph 17)

Graph 17 A variety of tools

Operating handle
of breaker

13.After-sale Servit
After-sale Service Tel: 021-677

P16.

Spanner for Transfer truck

emergency unlocking

Power storage
handle

Operating handle
for earthing switch

Ce

77777-83231 021-67777777-83083
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