®€,’

BEIKAI
B4 ]

INBSA<AS BB Fan A W 2s R E AR AR

—. 1 & = FREESAX
ZNO65A<4>#EE 7 oy 8 B 25 W 1% 25 -~ & 5F LR 7Z N65A —40.5/ T2000— 31.5

405KV, SAASCHSOZE /P B R A S . LIS AORE L s v 0 gk A)

BB o aT 12070, ST Tl A8 S HUE RL(A)

MHRG, (EEEARPIE, RHER TR, I s 58 58 2 WL

AT SRR T, M AR i 4 #sE L (K V)
AT GB1984—89 (S EWTEE28) (KRR BRI

IS
Z. S| FAtRE B TT 5

GB1984—89 (I i i JEWT B 2%

GB11022—89 (= R 54538 A BEAR 25140

GB3309—89 (=TT R U H I T LIRS )
GB763—90 QA it e L FEL R A D) AR I A 42 A
GB7675—87 (AL FE BT 25 1T A A 2 2 i)
GB2706—89 (A rARD) . PRE IR A
GB5273—85  (B)EL#w. L FEATFIEE AL 1)
JB3855-96  (3.6~40.5KV " N AZ i i IS W )
JB8738—1998  (3.6~40.5kVAZHiiJT 545 H 2 KINEY

M. F=&GEiasEs

AW BRI, REIHLA AR AR S, BT
AEMRA:, T T ATk ELRRAE, AT F R, B
Hivk, TR, AR,

AW AR A . RELT, T %)
TR T AT, WEELZS R 5 F s b, R
T BRI S, (RTINS S A (e
BB R T RIEALIET L, MO, 7
Zot T — RPN S, ZN65A—40.5,/T2000—31. 5%
GB16927.1-1997  (ifs HURIRERFAD BB RO HUBA 6 ORI OIS E) T 1250, 26 I )

P, HOH T R A B W 2R 2
. FRERRE

WEERTEIE . (RT1000m;  BRBREFE. BE40C, WAE—15C,  ARNRIEE. HTPSRATN, H TR TI0%,

HUFEBUE : (T SYLs

T T AR, TR A TR B R 1 5




=4

BEIKAI
Fa]

USER'S MANUAL FOR ZN65A (4) LONGLIFE VACUUM CIRCUIT BREAKER

| Product overview

Type ZN65A long mechanical life vacuum circuit
breaker for rated voltage of 40.5kv, three—phase,
A.C., 50Hz, indoor use, with prominent feature of
120,000 times mechanical life is suitable for control
and protection in industrial and mining industry
enterprise. It is especially well served in industry
of metallurgy and arc steel-making where frequent
switching is a must.

The product is tested to standard of GB1984—89 AC
High—voltage Circuit Breaker.

Il Applicable standards
GB1984—-89
GB/11022—89
high voltage switchgear

GB/T3303-1989 Mechanical test at ambient

A.C. high—voltage circuit breaker

Common technical requirements for

temperature for high—voltage switchgear
GB763—90 Heating of A.C. high voltage
apparatus under long run

GB7675—-87 Breaking capacitor bank test for
A.C. high voltage circuit breaker

GB2706—89 Dynamic and thermal stability test
for A.C. high voltage circuit breaker

GB5273-85 Wiring terminals for transformer,
high voltage apparatus and bushing

JB/T3855-1996 Indoor A.C. high—voltage vacuum
circuit breaker

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

GB16927.1—-1997 High—voltage test techniques

11 Model implication

Z N65A—40.5/ T2000—31.5

Spring mechanism

Design No.

Indoor use

Vacuum medium

Rated voltage (kV)

IV Salient features

Simple construction, spring operated mechanism
and full set of operational performance; Available
for AC, DC or manual charging; High mechanical
endurance, no risks of explosion, and easy
maintenance.

Effective measures are taken in design, material
selection of components and parts, processing of
surface, technique as well as other parts. For
example, spherical connection is introduced in
connecting interrupter and top terminal which
reasonably deals with pressure to interrupter.
Advanced technique in processing surface of pin shaft
strengthens durability of components. After step
by step improvements, ZN65A—40.5/T2000—31.5
favorably and firstly passes mechanical life test of
120,000 times and fills in gaps in long life circuit

breaker in china.

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%j;

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

corrosive gas and severe vibration.

|— Rated short—circuit breaking current (kA)
Rated current (A)
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VI Technical details
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No. Item Unit Specification and description
1 Rated voltage kV 40.5

2 Rated impulse test voltage,kV peak kV 185

3 1Imin Rated power frequency withstand voltage kV 95

4 Rated frequency Hz 50

5 Rated current A 2000

6 Rated short—circuit breaking current kA 31.5

7 Rated short time withstand current kA 31.5

8 Rated peak value withstand current kA 80

9 Rated short—circuit duration S

10 Rated short—circuit breaking time ms <90

11 Rated short—circuit making current KA 80

12 Duty cycle 070.35°C

0—-180s—CO

13 Closing time ms 50~85
14 Opening time ms 40~85
15 Rated breaking times of short—circuit times 20

16 Mechanical life times 120000
17 Rated breaking current of capacitor bank A 630

18 Rated frequency of motor W 275

19 Rated voltage of motor \ «220.110
20 Spring charged time S <15

21 Rated voltage of closing and opening electro—magnet \Y% =220.110
22 Rated voltage of loss—of—voltage release A% ©220.110
23 Rated current of over—current release A 5

24 Rated current of auxiliary switch A AC10 DC5

Note: Closing, opening and breaking time is the operation time for the highest, lowest and rated voltage of the

circuit breaker.

VIl Adjustable parameters of mechanical characteristics

No. Item Unit Data
1 Clearance between open contacts mm 20+2
2 Over travel of contacts mm 5+1
3 Closing speed ms 0.8~1.4
4 Opening speed ms 1.1~1.8
5 Contact bounce time ms <3
6 phase—to—phase spacing mm 350+1.5
7 Opening simultaneity of contacts mm <2
8 Circuit resistance of each phase uQ <45

Note: Closing velocity refers to average velocity in the first 6mm stroke.

Opening velocity refers to average velocity in half stroke.

VIl Product construction and service principal

1. Overall structure

The circuit breaker (See Fig.1) mainly consists of vacuum interrupter (4), operating mechanism and supporter.

Six sets of porcelain insulators (2) are fixed on mechanism box and three interrupters are fixed on insulators via
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1.Top flange 2.Fixed conductive pole 3.Contacts
4.Shielding can 5.Metal bellow 6.Bottom flange
7.Guide sleeve 8.Movable conductive pole

&3 /Figure 3

top and bottom terminals. And the end of current
link is fixed on the end of bottom terminal.

2. Vacuum interrupter

The vacuum interrupter is composed by the ceramic
housing, top and bottom flange, movable and fixed
contacts, movable and fixed conductive poles and
shielding can. The movable and fixed contacts are
separately welded with movable and fixed conductive
poles. Fixed conductive pole is welded with top
flange, and top flange and bottom flange are sealed
respectively with top and bottom ceramic housing
to form a sealed vacuum cavity. Metal bellow is
compressed or prolonged to keep vacuum while
movable conductive pole moves. Guide sleeve is
installed under the bottom end of movable conductive
pole. The pressure of gas inside of interrupter is not
higher than 1.33x 107 Pa.

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 naturally. After that, dielectric strength will
restore quickly.

Middle—sealed structure, ceramic housing and
contacts in copper—chromium composite material,
cylindrical longitudinal magnetic structure as well as
one—seal technology adopted ensure higher breaking
capacity and bottom chopping current and longer
electrical life.

3. Operating mechanism: (See Fig.4)

(1) Principle of mechanism

The operating mechanism is mainly composed of
charging mechanism, latch mechanism (closing and
opening latches), opening spring, main shaft, buffer
and controlling device.

Charging mechanism is made up of decelerator,
stored energy motor, spring charging motor and
charging spring. The main part of spring charging
device is a cast—in aluminum decelerator, in which
there are two sets of worm gears that have no
mechanical connection with charging shaft going
through accelerator. A shaft sleeve sheathed on the
charging shaft and keyed to worm gears has a shaft
pin with a paw running with the cam fixed on
the right end of the shaft via the gap on the cam.
Closing spring is hanged on the crank fixed on the
right side of the shaft. The cam passes the force of
closing spring to the needle bearing of the triangle
level fixed on the shaft pin. The other hole of the
level is linked to a linking pole, one side of which
is fixed on the turning arm of main, forming a
four—linking mechanism through which the closing

force is finally passed on to main shaft. A needle
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bearing as a closing latch is installed on the shaft
pin of accelerator.

Opening spring is fixed on the turning arm of main
shaft. There are three pairs of turning arms, two
pairs of which work, respectively, on closing rubber
buffer and opening oil buffer, and one pair of which
is installed by needle bearing as a lock opening
latch. Closing and opening latches of the product are
of the same specifications. (See Fig.4)

(2) Operation

a. Spring charging

- By motor: While powered on, shaft sleeve wheels
prolonged by worm gears in the accelerator, and
the paw rapidly goes into the gap of the cam,
meanwhile, the shaft wheels and the spring is
elongated. The spring will be latched at the highest
point by closing latch, and sensitive switch will be
pressed, and then motor stops work. Spring charged
indication will appear on the hole of the panel, the
whole time is less than 15s.

+ By manual: Insert the handle into the hole in
front of the accelerator and roll it clockwise twenty
five circles, and at this time the paw goes into the
gap to pull the shaft to roll, and continue for anther
twenty five circles when it means spring charging is
finished and then take off the handle.

b. Closing: Power on closing electro—magnetic or
press closing red button to release closing latch, and
the shaft rolls counter clockwise under the force of
spring. At this time, cam is pressing on the needle
bearing of the triangle level and the connecting pole
passes the force to the main shaft to drag insulating
tension pole, movable conductive pole, and the
conductive pole to move upwards. The main shaft
will be locked at 60° angle by opening latch, switch
closes. Meanwhile, opening spring is charged, and
the contact force spring on insulating tension pole
is pressed to press on contacts, closing indication

appears on the hole.

c. Opening: Power on opening electro—magnetic or
press opening black button to release opening latch,
under the force of opening spring and contact fore
spring, main shaft rolls counter clockwise to the
turning arm and press still the oil buffer. Opening
indication appears inside of the hole.

d. After closing of circuit breaker, the closing spring
shall be charged motor—driven or manually.

(3) Wide range of specifications and quantity of
controlling components are available as requested:

a. Closing and opening electro—magnetic are of the
same specifications and descriptions solenoid D.C.
electro—magnetic.

b. Charging release

There are two kinds of releases, one is called over—
current and the other is no—voltage release. And there
is a little difference between the releases said above.
While closing, the spring inside the cast—in
aluminum shell is pressed and the latch is locked.
While opening, the coil is electrified and the electro—
magnetic acts, the latch is released. The impulse
pole is flipped off under the force of spring, and the
opening latch of impulse mechanism help open.

Coil of no—voltage is electrified all the time, and the
latch of release is locked deadly. When the voltage
descends to some extend and the attract force can
not overcome the pull of spring, the latch is then
released. The impulse pole is flipped off under the
force of spring, and the opening latch of impulse
mechanism help open.

After certified routine test and before delivery, the
impulse pole of release shall be pressed till anchoring
point and the bolt and nut shall be firmly locked to
secure the impulse pole is deadlocked. The bolts can
only be loosed at site commissioning. (See Fig.5)
The circuit breaker can be installed as much as
two releases, and the scheme shall be implemented
against users' requirements.

c. There are two kinds of auxiliary switches, one
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has five pairs of NO and NC and the other has
eleven pairs of NO and NC. The allowable current
is 10A.

d. A mini rectifier is attached for users having no

D.C. power supply.

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. The conductive parts shall be daubed on petroleum

jelly after burnished by steel brush and wiped off.

2. The self-locking nut installed on the circuit
breaker needs loosed. (See Fig.5)

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. Install by the fixing hole on the mechanism,

please refer to figure 2.

Xl 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 bottom
than 4000m.

1

1.1-Hx10

Where H (m) is the altitude of service place.

2. The circuit breakers of different Ir and Isc feature
different electrical life.

3. The circuit breaker shall be lubricated and at
an interval of 10 years operation or after 2000
times operation, and the bolts and nuts shall be
refastened. Check and regulate travel and over—
travel of contacts.

4. The vacuum interrupter shall be replaced if the
following items occur:

(1) After twenty years service.

(2) More than breaking operations of rated short—

circuit current specified in technical parameter table.

10
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(3) Achieved mechanical life required in technical
details table.

5. While replacing interrupter, firstly, operation
of closing and the closing spring shall not be
compressed, the circuit breaker shall be powered off,
finally proceed as the follows: (See Fig.8)

(1) Screw off No.l cap nut and No.5 bolt, descend
the conductive clamp to the lowest point. (See
Fig.9)

(2) Remove baffle of No.2 pin shaft, and remove
No.2 pin shaft while prizing turning arm connected
with No.2 pin shaft, finally remove the pin shaft.
(3) Take down the baffle and washer of No.l pin
shaft, and then draw out the pin shaft.

(4) Loosen four No.4 cap nuts.

(5) Screw off No.2 bolt and No.1 bolt separately by
wrench socket size of 24# and 22#.

(6) Screw off No.3 bolt and take off the insulating
pole.

(7) Screw off No.l and No.2 bolts, and then take
off upper terminal and joint of interrupter.

(8) Take off interrupter.

(9) Take off the conductive clamp and install it
on conductive pole of new interrupter to check
whether movable conductive pole can be smoothly
inserted into the clamp. If not, mouth of clamp
shall be opened a bit until receiving smooth entry.
(See Fig.10)

(10) Conductive parts of top terminal, joint,
interrupter and conductive clamp shall be wiped off
by clean cloth wetted by dehydrated alcohol before
installation of new interrupter. All shaft pins shall
be lubricated.

(11) Place conductive clamp under top terminal (See
Fig.7), install interrupter, and then have conductive
clamp encased on movable conductive pole.

(12) Install joint and top terminal, and screw No.l1
and No.2 bolts to some extend.

(13) Install insulating pole, and No.3 bolt shall not

be screwed deadly.

(14) Turn around vacuum interrupter until No.1 shaft
pin, washer, and baffle are installed, and indication
burning and damage shall face out.

(15)No.5 bolt and No.1 nut shall be fasten up after
right installation of current link and conductive
clamp.

(16) Fasten up bolts and nuts of all parts.

(17) Install No.2 pin shaft and baffle by screw
driver.

(18) Check correct installation of all the parts and
then close and open several times manually.

(19) Measure stroke and over—travel of circuit breaker
by depth gauge and slide gauge, respectively, as is
shown in figure 11.

Stroke of circuit breaker= Lclose travel — Lopen travie

Over travel of circuit breaker=Lover—open — Lover—close
Lelose travel means travel of circuit breaker when
closing. Lopen travie means travel of circuit breaker
when opening.

Lover—open means over travel of circuit breaker when
opening. Lopen travel means over travel of circuit
breaker when closing.

(20) When regulating stroke and over travel of
circuit breaker, firstly, screw off the cap nut
and then screw off terminal of articulated bolt
following up (2), if screw articulated bolt inward,
travel will be lengthened, over—travel will be
shortened, and it will be completely different if
screw outward. Finally, install tension pole and
remeasures it till the data is satisfied and then
fasten up all parts.

6. Replacement of the motor (See Fig.12)

(1) The closing spring is not charged and the circuit
breaker is powered off and on opening state.

(2) Draw out the terminal of the micro—gap switch
(Users do not understand wiring diagram shall write
down the position for later wiring), remove No.l

baffle, and then remove No.l shaft, finally remove

12
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micro—gap switch.

(3) Screw off No.l1 cap nut and the washer on the connecting pole, take off connecting pole and supporter
together.

(4) Screw off two sets of nut and bolt fasten motor and accelerator, and then take off the motor.

(5) Replace the old motor, and you should pay attention to good coordination of key on output axis and
accelerator.

(6) Reassemble all the parts reversely, and fasten the bolts and nuts.

(7) Spring charging manually, several circles of closing and opening and then followed by motor driving.

7. Replacement of closing spring (See Fig.12)

(1) The closing spring is on natural state and the circuit breaker is powered off and on opening state.

(2) Loose No.lcap nut and descend the decelerator.

(3) Remove the washer and baffle on the closing spring and then remove the spring.

(4) Wipe off and lubricate the measured pole and install intact spring.

(5) Install washer and baffle.

8. Trouble shooting of micro—gap switch and auxiliary switch

The frequent fault of micro—gap switch and auxiliary switch is burning and damage of contacts. The use can
replace them with the other intact contacts according to the wiring diagram and principle diagram of circuit
breaker. While trouble shooting, the circuit breaker shall be on raw, opened state and powered off. Screw off
No.2 cap nut, and remove No.2 supporter, connect the wire to the right contact. If contacts are not available,

new micro—gap switch and auxiliary switch can be used.

XIIl Documents attached

a. Product certificate

b. Product manual

c. Packing list

(Wiring diagram of circuit breaker in service shall be attached if wiring diagram designed by user comes into

conflict with standard wiring diagram of circuit breaker.)

XIV Spare parts and auxiliary parts

1. Ex—works spare parts

Handle Sheath Crimped joint
1 24 24
2. List of mechanical life for partly components
Item Operations (times)
Vacuum interrupter 30000(20000)
Opening and closing coils 30000
Closing spring 60000
Motor 60000
Auxiliary switch 60000
Micro—gap switch 60000

* Mechanical life of circuit breaker manufactured domestically is 20000 operations, and for that imported is

30000 operations.

14
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XV Instructions for placing orders

1. Type, description, main parameters, quantity, as well as variety and parameters of motor voltage,
specification of release, pairs of auxiliary contacts; voltage of closing and opening electro—magnet; special
requirements and spare parts should be notified while ordering.

2. Purchasers shall check standard wring and principle of circuit breaker before ordering, other requirement shall
be mentioned while ordering. Only after agreement of both parties, can they sign a contract. Wiring diagram

attached with user's installation manual shall be clarified on order agreement.

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.

16




