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ZN65A-12/T4000-63

Installation and Use Guides of Type ZN65A-12/T4000-63 Vacuum Breaker

ZN65A-12/T4000-63

3AF ZN12-
12 )
(4000A) ( )
(63KA)

. 12kV 50Hz
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2000m

+40°C -15°C (-40°C)*

95% 90%
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1. ZN65A-12/T4000-63

ZN 65A 12 T 4000 63

I | —|: kA

I. Profile

In 1998, Beijing Beikai Electric Co., Ltd. developed the
Type ZN65A-12/T4000-63 indoor high-voltage vacuum
breaker as the latest product for the following reason:
The Chinese power industry had relied on the imported
breakers oriented to the control and protection of high-
capacity loads. This large-capacity vacuum breaker is
integrated with big rated current (4,000A) (in reference
to the international advanced same-product technological
features) and high breaking capacity (63kA). It was
designed developed on the basis of Germany Siemens
3AF technology (for domestic ZN12-12 series of vacuum
breaker) that was imported in 1983.

- This breaker is an indoor AC high-voltage switch device
of rated voltage 12kV and 3-phase AC 50Hz, whose
technological performance tops domestically, hits the
internationally advanced level and fills the gaps in the
parameter classes of domestic vacuum breakers.

- In 1998, this breaker won the certificates of both the
former Ministry of Machinery and the Ministry of
Power.

- This breaker can be equipped with the arc chambers
provided from both Siemens and the state-owned No.
777 factory.

« The mechanism of breaker is designed with the
integration of switches.This special spring energy-storage
operating mechanism can achieve the AC, DC and manual
manipulations.

- The breaker is advanced and reasonable in design, with
the characteristics of good performance, strong opening
and closing abilities, long mechanical life, complete
operation functions and free explosion, so this breaker is
applicable to the controlling and protective switches of
power plants, big-sized transformer substations and high-
load power-consuming industry enterprises.

- The breaker features good insulation performance, so
it can completely satisfy the use requirements of ll-class
filthy environment.

- The breaker satisfies the standards of GB1984-89 AC
high-voltage breaker .

- Environment and Conditions of Use
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Altitude: Lower than 2,000m

Ambient air temperature: The upper and lower limits are
+40°C and -15°C(-40°C)*

Relative humidity: The daily average is not more than 95%
and the monthly is not more than 90%.

Earthquake intensity: lower than the class VIl

The breaker is not used in the places of fire, explosion,

corrosive gas and intensive shock

Il. Technical Specifications

1 The type of product is ZN65A-12/T4000-63 that means:

ZN 65A 12 T 4000 63

—|: Rated short-circuit opening current kA

Rated current

Spring mechanism

Rated voltage

Design serial number

For vacuum indoor

2.Technical parameters (See Tab.2)
3. Adjustment parameters in mechanical performance

(See Tab.1)

Il. Structure and Work Principal of Product

1 Characteristics of structural design:

(1) On design, the Type ZN65A-12/T4000-63 Vacuum
Breaker better keeps the advantages of the 3AF (i.e., the
ZN12-10 series of products), with the serial feature and
the universal components. The arc-quenching chamber
applies the CuCr material of contactor as well as the cup-
style structure of enforced longitudinal magnetic field.The
main shielding cover of chamber exposes with a big
designed capacity. The operating mechanism and the
breaker are integrated. Only two stages of worm wheels
and work pods combine the gearbox. The gearbox, two
sets of four-connecting-pod mechanism (whose public
connection point is the main axis of breaker) and a set of
straightening mechanism make the whole energy-storage,
opening and closing operation. The beaker features the
reliable whole design layout, compact structure, the even
enforcement of transmission-pod system, the high
transmission efficiency and the long mechanism life. Its
advanced design completely satisfies the following
requirements of breaker’s longitudinal-magnetic-field arc

chamber: a relatively high starting speed, a strong opening
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1/ Tab.1
/ Parameter / Unit / Parameter
/ The distance of contactor mm 11+ 1
/ The over travel of contactor mm 4+ 1
/ The closing speed m/s 0.8~1.8
/ The opening speed m/s 1.0~1.8
/ The time of contactor's full-opening skip ms < 4
/ Distance to center mm 275+ 15
ms < 2
Simultaneity three contactors’ opening and closing
/ The resistance of each circuit uQ < 25
2/ Tab.2
Parameter Unit Parameter Common breaker
/ Rated voltage kv 12
/ Rated current A 4000
/ Rated short-circuit opening current kA 50 63
/ Rated peak-value endured current kA 125 160
/ Rated short-time endured current kA 50 63
( ) / Rated short-circuit closing current (peak value) kA 125 160
/ Rated short-circuit duration S 3
8* 20*
The rated breaking times of short-circuit breaking current times
/ Rated operation sequency 180 1805
0-180s-c 0-180s-co
/ Rated frequency Hz 50
( ) / phases to earth kv 75
The thunder-impacting endured
voltage (peak value) / Vacuum break kv 85
1min / phases to earth kv 42
The 1min work-frequency endured
voltage Intermittent grounding /' Vacuum break kv 48
/ The closing time ms ms 45-75
/ The opening time ms ms 30-60
/ The breaking time ms ms 50-80
/ Mechanical life times /times 10000
/ The rated power of energy-storage motor W 275
/ The rated voltage of energy-storage motor Y ~110 220 AC DC
| The energy-storage time S < 15
/ The rated voltage of opening and closing magnet Y =110 220 DC
/ The rated current of opening and closing magnet A 1.91 0.89
/ The rated voltage of no-voltage releaser \Y ~110 220 AC DC
/ The rated current of over-current releaser A 5
/ The rated current of auxiliary switch A AC10 DC5

8 20

Note: * If 8 opening times are marked, the state-owned No.777 Factory provides the arc-quenching chamber; and if 5 and 20 opening times are given, Siemens

presents the chamber.
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1. / Insulator 2. /The upper wiring end
3 / The lower wiring end
4. / Soft connection 5. / Inducting clamp
6. / Bearing for the ends of universal clamps
7. / Axial pin 8. / Level 9. / Main axis
10. / Insulated pull rod 11. / Mechanism box
12. / Vacuum arc room
13. / The spring of contactor 14. / Grading ring
1.
Fig 1.The whole mechanism diagram
1. / The upper flange 2. / Static inducting rod
&L / Porcelain shell 4. / Shielding cover
5. / Contactor 6. / Porcelain shell
7. / Corrugate pipe 8. [/Pipe guide
9. / Lower flange disc
10. / Active inducting rod
2.

Fig.2. Sectional drawing of arc quenching chamber

ability and a long electrical life.

(2) The upper and lower wiring ends of cast red copper,
their dual inlet (outlet) wiring methods, the double-side
inducting structure of inducting clamp's lower wiring dual
soft connection together solve the following problem to
pass a temperature-rising test smoothly: The breaker will
become hot after working under the big 4,000A rated
current for long time.

(3) Each phase of fixed method of lower and upper wiring
applies the double-insulator structure, so as to better meet
the strength requirement of breaker when the structure
sees a full closing capacity of 63kA.In addition, the applied
grading ring changes a state that the double-insulator
structure sees an uneven distribution of electric field.
(4) Both the pull rod and stand rod of transmission stage
use a drawing stick whose shell and cover are made from
silicone rubber for protection with the intermittently added
SMC insulated plate for separation. This can raise the
whole insulation level and extra capacity of breaker.
Therefore, its insulating performance is higher than the
original 3AF technology, so as to completely meets the
requirement of its users on the indoor class-Il dirt
environment.

2. Whole structure:

The breaker mainly consists of vacuum arc-quenching
chambers (12), the operating mechanism and the
supporting parts. Twelve insulators (1) are fixed on the
mechanism box (11). Three arc-quenching chambers are
fixed on the insulators via the lower and upper wires (2)
(3). The lower wire is equipped with two pieces of soft
connection (4), whose lower ends are fixed on the two
sides of lower wire and upper ends are fixed with the
two sides of inducting clamp (5) of vacuum arc-quenching
chambers' active inducting rods. The bottoms of active
inducting rods are equipped with bearing for the ends of
universal clamps (6). These ends are connected with the
lever (8) of the lower wiring ends via axial pins (7). The
main axis of switch (9) transmits the force for the inducting
pod via 3 insulated pull rods (10), so as to make the switch
make the opening and closing operation (See Fig.1). The
breaker totally weighs 308kg.

3. Vacuum arc-quenching chamber

The arc-quenching chamber of breaker consists of a metal

cylinder shielding cover and 2 porcelain pipes together
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sealed for its shell. Both the lower and upper porcelain
1.33x 107°pa pipes are sealed on the lower and upper flange discs,
respectively. Both the static and active contactors are
( 2) welded on the static and active inducting rods,
. respectively. The active rod is welded with a corrugate
pipe, whose other end is welded on the lower flange disc,
so as to make a sealed cavity, whose air can be drawn to
make the air pressure of chamber become less than 133
x 10°pa. When the closing and opening operation is
made, the active inducting rod will move upward and
downward and then the corrugate pipe will be
compressed or stretched to keep the vacuum degree of
chamber. (See Fig.2)
- Arc-quenching principle:
Under the vacuum condition, gas is uneasy to drift away
4 due to the very big average free journey of gas molecule.
The strength of vacuum is much higher than that of air
insulation. When the switch is opened, the contactor will
Q) generate electric art and the surface of contactor volatilize
steel vapor under high temperature. Because of the
special design of its shape, the contactor will generate
the longitudinal electromagnetic field in parallel to the act
while the short-circuit current passes. This will restrict
the arc within the field and make it become averagely
distributed on the surface of contactor. As the result, the
arc voltage is low and then the arc-combustion time is
short. This contactor will fire very little and go out when
the current naturally zeros. Therefore, the strength of
media between contactors will restore very quickly.
The breaker applies the arc-quenching chamber whose
opening ability is very high, current-breaking level is low
and povwver life is quite long.
4. Operating mechanism
The operating mechanism mainly consists of the energy-
( 3 ) storage unit, locking unit, opening spring, main switch
2) axial, buffer and control unit.
(1) Energy-storage and locking units
a. The energy-storage unit mainly comprises a decelerator

box whose shell is cast aluminum. In this box, there are

two sets of worm wheels and worm rods. The energy-

5JK.647.033 110V 1.91A storage axial is cross the decelerating box without
5JK.647.034 220V 0.89A mechanical connection with the wheels and rods. The
b. energy-storage axial is covered with a sleeve, which is

connected with a big worm wheel via keys. On this sleeve,

6
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1. / Closing spring 2. / Manual crank 3. / Electromotor 4. /Oil buffer 5. / Rubber buffer

6. |/ Decelerator box 7. /Cam 8. /Level 9. / Connecting rod  10. / Opening spring  11. / Closing block
12. / Auxiliary switch  13. / Closing magnet 14. / Opening magnet 15. / Opening block

16. / Main axis  17. / Vacuum arc-quenching chamber 18. / Bearing for the ends of universal clamps

19. 20. / The spring of contactor

3.
Fig.3.The principal diagram of operating mechanism's action

an axial pin is equipped with a pawl. The right end of the

axial is mounted with a cam on which there is a gap.The

claw rotates the cam just with this gap. The left end of

_1 axial is equipped with a crank, on which an end of closing

spring is hanged.

5 The axial pin of decelerator box is equipped with a triangle

lever, on which a needle bearing is mounted. The cam

transmits the energy of closing spring for the bearing.

The rest hole of triangle lever is connected with an end

of the connection rod via axial pins. The other end of the

rod is installed on the arm of main axis to form a four-

connecting-pod mechanism. With this mechanism, the
closing force is transmitted for the main axis of switch.

The axial pin of decelerator box is equipped with a needle

1. / Impacting rod 2. / Block 3. / Iron core
) . bearing, which is used to lock the closing block.
4. | Energy-storage spring 5. / Wiring seat
The arm of switch's main axis is equipped with the
opening spring, and this axis is mounted with 3 pairs of
4. arms. Two of these pairs play roles on the opening rubber

Fig.4. Energy-storage releaser

buffer and the closing oil buffer; and the rest pair is
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equipped with a needle bearing for locking the opening
block.The breaker's closing and opening blocks are same.
(See Fig.3.)

(2) The breaker can be assembled with the control
components of different specification and quantity up to
the requirement of users.

a.The closing and opening magnets: They are of the screw-

pipe style with same sizes and data.

Code Rated voltage Rated current
5JK.647.033 DC110V 1.91A
5JK.647.034 DC220V 0.89A

b.The energy-storage releaser:

This releaser features an energy-storage mechanism.
When the switch is closed, the spring in the cast-
aluminum shell of releaser will store the energy with the
locked block. When the switch needs opening, the wiring
will be powered for the magnet taking actions and the
block will become unlocked. Under the role of spring force,
the impacting rod of releaser will prop out to make the
switch become opened. (See Fig.4.)

The energy-storage releaser sees two varieties, the over-
current and the no-voltage. The structure of over-current

releaser is a little different from that of no-voltage releaser.

Code and Rated Rated The rated
name voltage current | consumed power
Over-current 5A 20VA
releaser No- | AC110V/220V 27VA
voltage releaser | DC110V/220V 18W
Releaser Work scope
Over-current releaser 90~110%ly
No-voltage releaser Reliable release < 35%Ux
Reliable closing > 85%Uy

In the debugging program, the impacting rod of no-voltage
releaser needs to be locked for the manually closing and
opening operation (See Fig.5).

The breaker can be equipped with 2 releasers at most,

with the solution in the following table:

5A 20VA
110Vv/220V 27VA
110V/220V 18w
90~110%ly
< 35%Un > 85%Un
( 5)
1
1 2
1 1
1 1
1 1 1
( 6 8)
YA2 5JK647.033-034 1
YA1 5JK647.033-034 1
S1-7 LXW20-11 7
S F10-2211/W2 1
M 12880B,22880B 1
XT JH24 1
K JZD1-22/0B 1

AC10A DC5A

Essential parts Added parts
Opening magnet | Over-current releaser | No-voltage releaser
1
1 2
1 1
1 1
1 1 1
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The auxiliary switches are oppositely opened and closed
with 5 or 11 pairs for usual state, where the maximum
passing current is AC10A and DC5A, respectively.

See the electric components and parameters of second

loops (Fig.6 and Fig.8).

Symbol Name Type and Quantity/|
specification
YA2 Opening magnet 5JK647.033-034 1
YAl Closing magnet 5JK647.033-034 1
S1-7 MS switch LXW20-11 7
S Auxiliary switch F10-22II/W2 1
M Energy-storage motor| 12880B;22880B 1
XT Terminal block JH24 1
K Middle Relay JZD1-22/0B 1

The breaker can be equipped with a mini-sized rectifier,
which is used for the users of DC power supplies and
will be ordered by the users. For the wiring solution of
standard breaker, see Fig.6 and Fig.7.

The breaker features a skip-resistant function, which is
finished with a skip-resistant relay and will be ordered by
the users. For the wiring solution, see Fig.8 and Fig.9.
(3) Operation

a. Energy storage

Electric energy storage: After the motor is powered, the
axial sleeve will be driven rotating by the big worm wheel
in the decelerating box. The claw equipped on this sleeve
will quickly enter the gap of cam. For this time, the claw
drives the energy-storage axis rotating and the closing
spring is pulled up storing the energy. When this switch
is pulled up by the highest point and then locked by the
closing block, the small connection rod on crank will drive
the curve plate pressing down the MS switch, so as to
turn off the power of motor. The "energy-storage
indication" is shown on the penal hole.The whole energy-
storage time is less than 15s.

Manual storage: Insert the handle into the front square
hole of decelerating box. Rotate this handle for 25 circles
in clockwise. At this time, the claw enters the gap of
cam to drive the energystorage axis rotating. Then,
energetically rotate the handle for 8 circles. After the
program of closing for energy storage is over, dismantle
the handle.

b. Closing

After the closing magnet is turned on or the closing button
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(black) is manually pressed, the closing block will be
unlocked and then the energy-storage axis will rotate in
counter-clockwise under the role of closing spring. For
this time, the cam is depressed on the needle bearing of
triangle rod, the connection rod of lever transmits force
for the main axis of switch, the inducting rod moves
upward, and the main axis turns about 60 degrees to be
locked by the closing block. At the closing time, energy is
stored on the opening spring and the contactor spring
installed on the insulated pulling rod is depressed, in order
to give the contactor a press. The "closing indication” is
shown on the penal hole.

c. Opening

After the opening magnet is turned on or the opening
button is manually pressed, the opening block will be
unlocked and then the main axis will rotate in counter-
clockwise under the roles of opening spring and contactor
spring. The breaker stays at the opening state. The
"opening indication" is shown on the penal hole.

d. After the breaker is closed, the motor will immediately
store energy for the opening spring or the operator will

be able to manually store the energy.

IV. Transportation, Acceptance and Storage

- While being delivered from the factory, the breakers
stay at the closing state where no energy is stored on
the closing spring.

- While being mounted on the manual car, the breakers
cannot be packed with the switch cabinet. If needing to
be singly provided, the breakers ought to be packed in
conformity with the packing standard.

- While being delivered, the breakers stay at the closing
state where no inclination, intensive shocking or dripping
is allowed.

- The users ought to do the following work at once after
receiving the breakers:

1 Check whether the package is damaged or rained.

2. Take out the packing list from the case and see whether
the attached document is complete in comparison to the
list.

3. Check whether the technical specifications on the
nameplates of breakers can satisfy the ordering
requirements or not.

4. Check whether the attachment and the equipment both

12
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2. / Bolt

/ The upper wiring end

/ Insulator

/ The press plate of insulator

/ Arc-quenching room

/ Insulation stand

10.
Fig.10.The sketch map of upper
wiring end being disassembled
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| Arc-quenching room 2. / Bolt
/ Insulator 4. / Grading ring
/ Slotted pin 6. / Insulated pull rod
/ Arm 8. [ Insulation stand
/ Positioning plate 10. / Inducting clamp
/ The lower wiring end
/ Soft connection 13. / Fixing plate
/ Bolt

11.
Fig.11. The sketch map of vacuum arc-
quenching room being disassembled

13

are complete.

5. Check whether the breakers are humidified. If these
breakers are rained, both the insulated props and the
insulated pulling rods ought to be dismounted and placed
in the ovens of 70~80°C for the 48h drying.

6. If the breakers have not been used for long time, their
inducting surface ought to be coated with industrial
petroleum jelly and the insulated parts should be wrapped
with clean oily paper.

7. The breakers ought to be stored in dry fanned rooms
where they the breakers are vertically placed without
overlay.

8. On the two sides of mechanism box, there are lewis
holes being used for lifting hooks. While the breakers are
lifted, neither their insulated trunks nor the other parts

can be hooked.

V. Installation

- The users ought to polish the electrically inducting parts
for metal luster with steel brushes and then wipe these
parts for cleaning and coat them the industrial petroleum
jelly.

- On the breakers of no-voltage releasers, .the self-locking
nuts (see Fig.5) ought to be unbolted.

- On the sides of mechanism boxes, the grounding holes
ought to be rasped for metal luster and coated with the
industrial petroleum jelly.

- The users ought to make the switches closed and
opened manually, in order to see whether the indications
of energy storage, closing and opening are normal or not.
- The users ought to mount the breakers with the
installation holes on the switch bottom. For the

appearance drawing, see Fig.14.

VI. Preparation for Operation

- Before the operation, the users do not need to have
any adjustment on the breakers, but ought to tighten loose
screws on any of the parts.

- The users ought to coat lubricant oil on all of the rotating
parts.

- The users ought to wipe the insulated surface for
cleaning.

- The breakers should be tested with power supply. Only
if they have no abnormal phenomenon, can the breakers

be put into operation.
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12.
Fig.12.The sketch map of contactor's
journey being measured

Adjust special screws

13.
Fig.13.The sketch map of
contactor's journey being adjusted
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VII. Use, maintenance and overhaul
- The breaker ought to be installed in a place of altitude
more than 1,000m and less than 4,000m, the testing
voltage is as follows: According to the standard of this
user guide, the rated enduring voltage times the
coefficient ka.

_ 1

T 11Hx 10

Where, H-the altitude (m) of the installation place

- The power life of the breaker is varied if its rated current
is different from the short-circuit-closing current.
- Depending on its operation on site, the breaker ought
to be cleaned, maintained with lubricant oil and tested
on a variety of its technical specifications.
- Vacuum arc-quenching room ought to be replaced
immediately if it has used or seen the short-circuit current
up to the technical specification and then it has been
opened for several times.
- When the arc-quenching chamber is changed: First of
all the switch is opened and then the following procedures
are made:
1 Disassemble the insulated prop, then twist off the four
bolts which connect the upper and lower wiring ends with
the arc chamber. Meanwhile, unscrew the nuts which
connect the lower insulator-press plate with the upper
wiring end. Next, disassemble the upper outer wiring (See
Fig.10).
2. Disassemble the axial pin which connects the insulated
pulling rod with the arm. Twist off the bolts which connect
the soft connection with the lower wiring end and
inducting clamp. Then, take down the fixing plate and
unbolt the slotted pin that connects the bearing for the
ends of universal clamp with the arm below the arc
chamber. Next, unscrew the four bolts of positioning plate.
At last, hold the chamber with two hands to raise it. (See
Fig.11)
3. Polish the electrically inducting parts of arc chamber
for metal luster with steel brushes and then wipe these
parts for cleaning and coat them the industrial petroleum
jelly.
4. Firmly hold the chamber with two hands to place it in
the bundle of fixing plate and inducting clamp.
5. Assemble the upper wiring end. Pay attention to the

three-phase vertical and horizontal position is no more
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than 1mm. Then, screw down the bolts and nuts.

6. Assemble the axial pin.

7. Screw down the bolts of fixing plate and inducting
clamp.

8. Assemble the soft connection of two sides.

- After the arc-quenching chamber is changed, the
journey and super journey of contact are both measured.
For the opening and closing positions, Xc - Xo = Xj (the
journey of contactor). X should be 11 + 1mm. For the
positions Lc - Lo = Lj (the super journey of contactor). L
should be 4 + 1mm. For the measured parts of X, see
Fig.12; and for those of L, see Fig.13.

If the journeys of contactor do not meet the requirements,
the axial pin of insulated pulling rod can be disassembled.
Then, the operator ought to adjust the length of rod. If
the journey is on the small side, the operator can screw
down the special bolts to make the rod become shorter;
and if the journey is bigger, the operator can twist off the
bolts to lengthen the rod. ( see Fig.12)

- The vacuum degree proves good if the operator spends
much energy pulling the inducting rod after the insulated

pulling rod of arc chamber is disassembled.

VIII. Attached Document
1 The certificate of product's quality
2.The user guide on installation

3.The packing list

IX. Accessories and Spare Parts

Name | Manual crank | Protective sleeve | Pressing and

connection spring

Number 1 24 24

X. Ordering Notice

While ordering the breakers, the users ought to remark
the types, names, main technical parameters and ordered
quantity of breakers, as well as the types and parameters
of motors' voltage, the types, parameters and number of
releasers, the number of pairs of auxiliary-switch
connection points and the voltage of closing and opening
magnet. If needed, the accessories and spare parts ought

to be mentioned in the ordering.

Notice: Please dispose the package and castoff in
right place to keep the environment clean and safe for

everyone
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