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Installation and Use Guides of Type ZN105—12/T5000—63 Vacuum Breaker

| General description
ZN105—12/T5000—63 vacuum circuit breaker for

generator protection use, featured of big rated
current of 5000A and high breaking capacity of
63KA, is designed and developed to relieve badly
supply of circuit breaker of big capacity and
generator protection in power industry and big
enterprise, on the basis of ZN65A—12/4000—63 and
ZN105—-12/6300—80 which have been successfully
designed and put into market and simultaneously,
learning, analyzing and absorbing technology of 3AF
of Siemens, Germany. For control and protection
of power generating plant and substation use, the
switch is suitable for rated voltage of 12kV and
three—phase AC 50Hz power system and supply

system of big enterprise.

Il Applicable standards
GB1984—2003 AC high—voltage circuit breaker
GB/T14824—1993 Common technical requirements
for generator circuit breaker
DL/T427-1991 Order technical requirements for
indoor generator circuit breaker
GB/T11022—1999 Common technical requirements
for high—voltage switchgear and
controlgear standards
GB/T3303—1989 Mechanical test at ambient
temperature for high—voltage
switchgear

JB/T8738—1998 Vacuum interrupter for
3.6~40.5kV AC high—voltage
switchgear

JB/T3855—1996 Indoor AC high—voltage vacuum
circuit breaker

GB16927.1-1997 High—voltage test techniques

[l Model implication
Z N105—12/ T5000— 63

Rated short—circuit
breaking current (KA)

Rated current (A)

Spring mechanism

Rated voltage (kV)

Design No.

Indoor

Vacuum

IV Features of product

Integrated spring mechanism available for AC, DC
or manual operation. Advanced and reasonable
design, easy structure, high breaking capacity,
comprehensive operational function and no risks of
explosion. Air insulation assures excellent insulation
performance and is favorable for radiating heat,
which can completely meet with requirements of
indoor II class pollution environment. Comply with
GB/T14824—1993 {Common technical requirements
for generator circuit breaker) and DL/T427—1997
{Order technical requirements for indoor generator

circuit breaker.

V Service conditions

» The altitude does not exceed 1000m.

- Ambient air temperature does not exceed 40°C, and
the minimum ambient air temperature is —15C.

« Average relative humidity: The average value of
relative humidity, over a period of 24h, does not
exceed 95%; the average value of relative humidity,
over a period of one month, does not exceed 90%;

» Seismic degree: lower than 8 degree. The product
shall be applied in place with no fire, explosion,

corrosive gas and severe vibration.
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1.Mechanism box 2.Insulator 3.Upper wiring 4.Vacuum interrupter
5.Movable conductive pole 6.Conductive clamp 7.Pole—end bearing
8.Turning arm 9.Lower wring 10.Insulating tension pole

11.Main shaft

BE1 R{KLZEFIE /Table 1 Overall view
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1.Upper flange 2.Fixed conductive pole 3.Porcelain insular

4.Fixed contact 5.Movable contact 6.Movable conductive pole
7.Shield 8.Bellow 9.Lower flange 10.Guide sleeve

B2 KINZ=Z|EE /Table 2 Cross—section of vacuum interrupter
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VI Specifications (See table 1) (Table 1)

No. Item Unit Data

1 Rated voltage kV 12

2 Rated current A 5000

3 Rated short—circuit breaking current kA 63

4 Rated peak value withstand current kA 176

5 Rated short time withstand current KA 63

6 Rated short—circuit making current kA 176

7 Rated short—circuit duration S 3

8 Rated breaking times of short—circuit times 5

9 Rated operation sequence CO—15min—CO

10 Rated frequency Hz 50

11 Rated impulse test voltage, kV peak kV to carth, phase (o phase 75

gaps 85
12 1min Rated power frequency test voltage kV LRI s i o
gaps 50

13 Closing time ms 40~ 65

14 Opening time ms 35~65

15 Breaking time ms 50~80

16 Mechanical life /e 10000

17 Rated power of motor A 275

18 Rated voltage of motor A% AC DC 220

19 Energy—storage time S <15

20 Rated voltage of closing and opening electro—magnet Vv DC 220

21 Rated current of auxiliary switch A AC 10, DC 5

VI Adjustable parameters of mechanical characteristic (Table 2)

No. Item Unit Data

1 Clearance between open contacts mm 11+1

2 Over travel of contacts mm 5+1

3 Closing speed m/s 1.0~1.5

4 Opening speed m/s 1.2~1.6

5 Closing time ms 40~ 65

6 Opening time ms 35~65

7 Closing and opening simultaneity of switch device ms <5

8 Contact bounce time ms <5

9 Circuit resistance puQ <20

10 phase—to—phase spacing mm 300+2

VIl Structure and service principal

1. Overall structure

The circuit breaker (see table 1) mainly consists
of vacuum interrupter, operating mechanism and
supporter. Six sets of insulators are fixed on
mechanism box to fasten upper and lower wring
terminals.The interrupter is installed under the

upper wiring terminal and the lower wring terminal

is connected to movable conductive pole via soft
connection and conductive clamp to form main circuit
of circuit breaker. Universal pole—end bearing fixed
on the bottom of conductive pole is connected to
turning arm via a pin shaft. Main shaft passes the
force to turning arm by three insulating tension
poles and completes the action of circuit breaker by

pulling movable conductive pole.
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2. Vacuum interrupter

The average mean—free of gas molecule is larger in
vacuum and the gas is not subject to be dissociated,
so dielectric strength of vacuum is higher than
that of the air. While opening, arc occurs between
contacts, and metal vapor is volatilized off the
surface of contacts. Longitudinal magnetic field,
paralleling with arc occurs while short circuit passing
through contacts of special design and confines arc
within it and keep it evenly diffused on the surface
of contacts. With voltage declining and time of
arcing shortened, there is little damage on contacts
and arc will go out when the circuit goes zero.
After that, dielectric strength will restore quickly.
Vacuum interrupter is generally composed of fixed
conductive pole, fixed contacts, movable contacts,
movable conductive pole, bellow, shield, upper
and lower flange, guide sleeve as well as porcelain
insulator. (See table 2)

3. Operating mechanism

The operating mechanism is composed of stored
energy operating device, locking mechanism, opening
spring, main shaft, buffer and controlling device.
3.1 Stored energy operating device

Stored energy operating device is made up of
decelerator, stored energy motor, stored energy spring.
3.2 Locking mechanism

Locking mechanism is divided into closing and
opening parts composed by lever block and needle
bearing. The function of closing locking device and
opening locking device is separately for retaining
energy and Kkeeping closing.

3.3 Closing mechanism

Closing mechanism is made up of cam, connecting
lever mechanism, closing electro—magnet as well as
closing button.

3.4 Opening mechanism

Opening mechanism is made up of opening block,
opening electro—magnet, opening spring and opening

button.

3.5 Buffer

There are two kinds of buffers: one is called closing
buffer, also rubber buffer which is installed under
left of mechanism box, and the other one is called
opening buffer, also oil buffer which is installed
under middle of mechanism box.

3.6 Opening spring

It is installed inside mechanism box with function of
bringing opening force to realize opening move.

3.7 Controlling device

Controlling device consists of closing and opening
electro—magnet, auxiliary switch and rectifier
(selectable). Auxiliary switch has eleven NO, NC
contacts with allowable current 10A.

4. Operation

4.1 Energy storing

a. Motor storing energy: when the motor is
electrified, closing spring is extended to store
energy. When the spring is pulled to some length,
the closing locking mechanism acts and the energy
storing move is finished. At this time, the travel
switch turns off the power supply and the signal
"Energy Indication" appears inside the hole.

b. Manual stored energy: Insert the handle into
the front hole of decelerating box and revolve it
clockwise. The handle will be racing if energy
storing is finished and then take off the handle.

4.2 Closing

When powering closing electro—magnet or pressing
closing button, the closing block will be released, and
the closing force is passed on to lever to push main
shaft to move and the conductive pole moves forward.
The main shaft will be locked by opening block, when
movable contact touches fixed contact, and closing move
is finished. Meanwhile, opening spring is pressed, and
the signal "Closing Indication" appears inside the pole.
4.3 Opening

When powering opening electro—magnet or pressing
opening button, the opening block will be released,

and the movable conductive pole moves under the
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Table 6 Overall view

force of opening spring to realize opening, and the
signal "Closing Indication" appears inside the pole.
4.4 Closing spring will be pressed by motor
immediate closing, and manual operation can be used
if there is no power.

4.5 As for principle and wiring diagram of

mechanism, please refer to table 4, 5.

IX Transportation, acceptance and storage

1. Circuit breaker shall be closed before delivery,
and the closing spring shall not be pressed.

2. The circuit breaker installed on the trolley shall
be packaged together with switchgear. If delivered
separately, it shall be packaged according to package
guide.

3. The closed circuit breaker on delivery shall not
be inclined, severely vibrated or watered.

4. The following items shall be considered on arrival
of the circuit breaker:

a. Whether the package is damaged or wetted.

b. Check documents, equipment, spare parts and
auxiliary parts against packing list attached to be

sure all parts have been received.

c. Whether parameters on nameplate of circuit
breaker comply with requirements of contract.

d. If the circuit breaker is wetted, the insulating
screen and the insulating tension pole shall be
removed and baked in the oven under temperature of
70C ~80C.

e. If the circuit breaker is not put into operation
immediately, petroleum jelly shall be daubed on
conductive surface and the insulating parts shall be
packed by purified oilpaper.

f. The circuit breaker shall be vertically placed
in ventilating and dry room, lapping over is not
permitted.

g. Special lifting device shall be installed on
mechanism box for lifting and insulators, and other

parts of circuit breaker shall not be hooked.

X Installation

1. As for dimension of mechanism and fixing hole,
please refer to table 6. The users should fix circuit
breaker by installing hole on the bottom of circuit
breaker.

2. The conductive parts shall be daubed on petroleum

10
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jelly after burnished by steel brush and wiped off.

3. The earthing hole on side of mechanism box shall
be daubed on petroleum jelly and then earthed.

4. Close and open by manual to check out
correctness of the signal "Energy storing", "Close"
and "Open".

5. Remove lifting device, and install insulating

screen.

XI Preparation before delivery

1. No need to regulate circuit breaker, but to fasten
bolts and nuts.

2. Movable parts of circuit breaker shall be painted
by petroleum jelly.

3. The surface of insulators shall be wiped off.

4. The circuit breaker shall only be put into

operation after successful pre—commissioning.

Xl Usage, maintenance and repair
1. Test voltage of circuit breaker shall be calculated
by multiplying rated power frequency test voltage
specified in the document by coefficient Ka, if it
services at altitude of higher than 1000m, but lower
than 4000m.
1

Ka = ——
l.1I-Hx10™*
Where H (m) is the altitude of service place.
2. The circuit breaker shall be lubricated and at an
interval of 10 years operation or up to 1000 times
operation, and the bolts and nuts shall be refastened.
3. The vacuum interrupter shall be replaced after
twenty vyears operation or achieving breaking
operations of rated short—circuit current specified in
technical parameter table.
4. The vacuum interrupter shall be replace as
follows, after disconnecting the switch; (see table 7).
a. First, remove insulating support pole, and then
screw bolts connecting upper wiring and interrupter,
and the bolt connecting upper wiring and insulator.
Finally, remove upper wiring.
b. Remove tank pin connecting insulating tension

pole and turning arm, and then remove bolt

fastening conductive clamp and soft connection as
well as that connecting movable conductive pole and
tuning arm, finally, take out of the interrupter.

c. Measure the height from pole—end bearing to the
top of interrupter and install pole—end to the new
interrupter to be sure the proper height. Finally,
fasten the bolts.

d. Burnish conductive pole by silver emery paper
and wipe off by industrial alcohol, finally daub on
petroleum jelly.

e. Insert new interrupter into the hole of conductive
clamp.

f. Install upper wiring to be sure error of upright
position and horizontal position of three phases shall
not exceed Imm, and fasten bolts.

g. Reinstall pin shafts and bolts of all parts

reversely.

X1l Attached documents
a. Product certificate
b. Product manual

c. Packing list

XIV Spare parts and auxiliary parts

[tem Handle Sheath Crimped joint
Amount 1 24 24

XV Order notice

Type, description, and main parameters should
be notified while ordering as well as variety of
voltage of motor, pairs of auxiliary contacts; voltage
of closing and opening electro—magnet; special

requirements and spare parts.

Caution.

All the contents covered in this specification, including
words, diagram, parameters etc, can be modified without
prior notice,

Properly dispose of the wrapped and wastes, Strengthen
environment protection,

Attach importance to human health and safety.
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