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ZW139A-12 Series Outdoor User Boundary Vacuum Circuit Breaker
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Stable quality and excellent performance

When any user of T connection for 10kV overhead distribution lines has
internal fault, any fault occurring in its incoming line, or fault occurring
in the internal side of the user incoming switch, but its protection
operation timing and substation outgoing switch protection mismatching
will result in tripping of the substation outlet switch protection. If the fault
is permanent in nature, and the substation reclosing is unsuccessful, an
accident within the MV user boundary can result in outage of the entire
power distribution lines, and such extension accident commonly seen
within the power distribution network will result in adverse impacts to the
society.

The ZW139A-12 type outdoor user boundary vacuum circuit breaker is
ideal for solving the above-mentioned extension accident. The outlet side
of the device is internally built with zero-sequence current transformer,
which is used in combination with the boundary controller. The T
connection or the user terminal installed on the 10kV overhead
distribution lines can automatically remove the single-phase ground fault
and automatically isolate the phase-to-phase short-circuit fault to ensure
the safe use of electricity by non-fault user. The circuit breaker is suitable
for use in substations, industrial and mining enterprises, and rural power
grid distribution system for protection and control purposes and at places
with frequent operations.
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E | Structural Characteristics :

Superior Overall Structure

The body of the ZW139A-12 outdoor user boundary vacuum circuit
breaker is used with box-type seal structure. It has excellent sealing
performance, and is a maintenance-free product. The circuit breaker body
is conveniently and flexibly mounted by either on-post lifting or seat
mounting. The boundary controller is mounted below the circuit breaker,
and connected with the boundary circuit breaker via the outdoor cable.
The power transformers (voltage PT) can be placed side by side with the
circuit breaker or placed above the circuit breaker.

Flexible and Convenient Operation

The products have advantages of automatic energy storage, remote
opening and closing, and also manual energy storage, and manual
switching function, and can be connected directly to the voltage
transformer via overhead line to output the rated voltage, and relayed via
the terminal box on the side surfaces of the circuit breaker, and is
connected into the controller using connection cables, and realize
operation via remote control with the controller.

Excellent Insulation Properties

Vacuum interrupter is used for arc interruption and SF6 gas insulation.
The line incoming and outgoing bushings are synthesized using epoxy
resin and silicone rubber APG technology. The unique incoming and
outgoing structure of silicone rubber bushing allows adequate insulation
distance between bushings, and safe and reliable operation. The top of the
box is installed with explosion-proof devices, even if the accident or
internal fault occurs, there is no leakage of high-temperature gas or
spatter.

Reliable Sealing Performance

Sophisticated sealing structure technology is used, and the mechanism
cover and box upper cover are sealed with stamping formed "V" groove.
The primary circuit and secondary components, and the operating
mechanism are sealed in SF6 gas (zero gauge pressure), rendering
excellent sealing.

Transformation Ratio Freely Adjustable, PT Secondary Output Relay
The switch line incoming side is internally placed with two-phase current
transformer, and the line outgoing side is internally placed with zero
sequence current transformer. The external side faces of the mechanism
cover are mounted with terminal box, the internal CT transformer ratio
line lead-out and the voltage PT secondary input terminal are arranged
inside the terminal box, so that the CT ratio can be adjusted freely and the
PT secondary power line is relayed through the circuit breaker and
connected into the controller via outdoor cable, thereby reducing the
inconvenience caused by over-long secondary power supply line and
additional power connector to the controller.
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Figure 1 Schematic Diagram of Internal Structure
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Figure 2 Boundary Controller and Panel
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The boundary controller performs real-time monitoring on the running
conditions of the distribution system in electrical power system, and
timely and accurately determine the nature of the failure of the system
line (transient/permanent) according to the actual changes in the
parameter data in case of failure with the electrical power distribution
system, automatically cutoff the permanent fault line by circuit breaker,
and recovers the power supply to other non-fault lines. The controller has
protection links including surge protection, overcurrent protection,
instantaneous trip protection, small current grounding protection and
voltage protection, and also functions of reclosing and post-reclosing
acceleration. Automatic protection of the distribution line can be realized
through appropriate settings, thus ideal for use in urban and rural
distribution network.
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& Work Protection Principle of Controller :
Working Principle for Single-Phase Ground Fault
‘When the lines are normal, both the substations outgoing switch and the
boundary circuit breaker are in closing state.

Once the single-phase ground fault occurs in the user boundary, the zero
sequence current detected by the zero sequence transformer inside the
boundary circuit breaker approaches network-wide zero sequence
current, and exceeds the preset parameters. If the fault is determined as
permanent single-phase ground fault within the boundary upon delay, the
boundary circuit breaker automatically opens, and isolates the fault zone.
‘When the mobile phone short messaging is used for communication, the
accident information will also be reported to the upper level.

The single-phase ground fault of other neighboring users and the main
line belongs to out-of-bound fault, the zero sequence current detected by
the zero-sequence current transformer of the circuit breaker is far less
than the set value, the circuit breaker does not act

When the neutral point passes the low resistance grounding system, the
substations have zero-sequence protection, but as long as single-phase
ground fault occurs in the user boundary, the user’s boundary circuit
breakers and the substation protection will work together relying on the
operation time limit, the boundary circuit breaker performs switching
operation prior to the substation, thereby isolating the single-phase
ground fault, and ensuring safe use of electricity of other users..

Phase-to-Phase Fault OperatH
‘When phase-to-phase fau
circuit breaker detects the
current exceeds the over g and is conﬁrmed as permanent
short-circuit current fat ¥, the circuit breaker opens. The
circuit breaker will isolate the fault zone, and if mobile phone short
message service (SMS) is used for communication, the accident

information will be reported to the upper level via SMS.




Vacuum Circuit Breaker

BRRBEAESHES, AHER. C
HE R, SHRER. ABHREBE, =%
WIS SN AR, HTEREHRT
ELER SR FI TR BR PR Y26 BY, Mt fT48 R
AIAhIE, FMEVERINE E T A 1S REE
P95 SR HIRR A AR B .

ERFEREL D))
> BIREE: FHBI2000K;
> }%%%éﬁ [Véﬁ;
> ABEZSEE: -40C~+40C;
» BiBZE. BEML2ETC;
» RUEARKTF365m/s;
> HRREA T8
> 5. BIRIERR . HFBRYHER.

=

BB B o g i)

R
=

REHBE\E~m —O

Protection Treatment Methods

The controller totals 4 input signals: phase A current, phase C current,
zero-sequence current, and AB phase-to-phase voltage. The controller
monitors the input values through real-time monitoring, and determines
the type of line fault through comparison with the setting values, thus
dealing with the faults accordingly. For detailed information and setting
methods, refer to the instruction manual for boundary controllers
supplied along with the controller.

Environmental

Altitude: not greater than 2000m:;

Contamination Level: Level IV;

Ambient air temperature: -40 C ~+40 C;

Daily temperature difference: daily variation of 25C
Wind speed not greater than 35m/s;

Earthquake intensity of not greater than M8;
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Places without flammable, explosive hazards, and chemical

COorrosion.
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Main Specifications and Technical Parameters of Circuit
IR S
Description Parameters
MEBE
1 Rated voltage kY 12
TEERIR
£ Rated current A §30:1280
TERER
3 Rated frequency Hz 50
ek IR IR ( AEUE )
4 Rated operations of short—circuit breaking current kA 20
(effective value)
5 | DMEEREAANAH % %
Breaking operations of rated shori-circuit current
o | HEGEREER (EH) m 2
Rated peak withstand current (peak)
;| mesmetmza (45) - -
Rated short—time withstand current (4S)
Aps
o | DEEEmxAD () A -

Rated short—circuit making current (peak)

Imin T4 2B E (488, iy/iro )
Q 1min power frequency withstand voltage KV 42/49
(phase~to-phase, phase~to-ground/ fracture)

BRI Z A EEE (188, i/ )

10 Lightning impulse withstand voltage peak kv 75/85
(phase-to-phase, phase-lo-ground/ fracture)
o
19 | VU * 10000

Mechanical life

12 HERIfF 2-03s-54-180s-44%
Rated operating sequence 0-0.3s-CO-180s-CO

Rated SF6 gas pressure (gauge pressure)
SFe S it
14 SF6 gas annual leakage rate =0.5%
FXEE
15 Switch weight kg 140

16 FFRER(EEHEAE) 1300mm x 900mm x 880mm
Switch volume (including packaging box) 1300mm x 900mm x 880mm
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Main Parameters for Boundary Controller

=473 SH
Description Parameters
BATEREE
L Input Operating Voltage nG2a0v
Input working voltage frequency
Allowable fluctuation for input working voltage - °
EHIhE
4 Total machine power consumption < 10W
it BB R
5 Output voltage DC220V
6 | BuEnEssE A
Output control contact capacity
. —REH35AR - 2 T
7 ACHRE RAMNE d 0~504 Allowed saturation for secondary
AC phase current input value BlifteAt oF36A BF Fhors
HE b N :
8 g&am IiF ?é};ﬁ?é}\u‘;ﬁnce current input value 0~8A ngt";%;ﬁsgtﬁ:‘jn_gﬁgfgﬁiw
pg d P current of 6A or more
9 BRI R EESEE 0.4~20A
Quuick break protection current setting range
10 | DREREREEEEE 0.2-8A
Over—current protection current setting range
11| RPN E A 04100078
Over—current protection operation delay time value
12 | EERPEAEEEEE 02-9A | ERCTZEL»20. 1
Zero—-sequence protection current setting range Zero sequence CT ratio of 20: 1
13 FFRIPEETREE{E 0~3600s | JA
Zero—sequence protection operation delay time value Adjustable
14 A 0~3 o
Reclosing cycles Adjustable
15 | —REEER 0.3s~100s | A
Time interval for 1st reclosing Adjustable
— =R A 3
—_=XEaEE = oA
9 Time interval for 2nd and 3rd reclosing ol Adjustable
17 | PomEmEEm R o0%
PDA remote control distance than EOm

REEHBBE"m ——






