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General:

VP4 series vacuum circuit
breakers have been designed for
indoor use and air insulated
switchboards.Their switching
capacity is sufficient to handle
any conditions arising from
switching of equipment and
system components under
normal operating and fault
conditions, particularly short-
circuits, within the parameters of
their technical data. The vacuum
circuit-breakers of type VP4
series, designed in column form,
can be supplied both as individual
units for fixed installation and
withdrawable configuration.
Vacuum circuit-breakers are
characterized by their simple and
robust construction. They have a
long life expectancy. There is no
adverse effect on the vacuum,
even from frequent switching of
operating and short-circuit
currents.

Main advantages of VP4
series C.B.S.:

Vacuum circuit-breakers have
particular advantages for use in
networks where there is a high
switching frequency in the
working current range and/ or
where a certain number of short-
circuit breaking operations are
expected. VP4 series vacuum
circuit-breakers are suitable for
autoreclosing and have
exceptionally high operating
reliability and long life. The circuit-
breakers are notable for their
compact design,small dimensions
together with high capacity. The
operating mechanisms have a
low maintenance requirement and
the interrupters are maintenance-
free throughout their service lives.
They are well suited to all load
breaking operations which occur
in practice, and in particular:
e short-circuit currents,

o Overhead lines under load

and,no-load conditions,

e Cables under load and no-
load conditions,

e Transformers under load and
no-load conditions,

e Generators under load and
no-load conditions,
Ripple control system,
Capacitor banks(also parallel
switching) and

¢ Motors with starting currents
above 600A.

Fig.1
Vacuum interrupter in sectioned view

Fig.2
VP4 series C.B.S. Spring - operated
mechanism
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Quenching principle of
Vacuum interrupter :

Due to the extremely low static
interrupter chamber pressure of
2 x10-7 mbar only a relatively
small contact gap is required to
achieve a high dielectric strength
and arc is extinguished on one
of the first natural current zero .
Due to the small contact gap and
the high conductivity of the metal
vapour plasma the arc drop
voltage and additionally, due to
the short arcing time, the
associated arc energy , are
extremely low which has
advantageous effects on the life
of the contacts and thus on the
vacuum interrupters. Figure 3
shows the internal parts of a
vacuum interrupter.

Operating mechanism of
VP4 series C.B.S. :

The operating mechanism is of
the stored-energy spring type and
acts on the three breaker poles.
The necessary operating energy
is stored ready for activation by
charging the spring mechanism.
The stored - energy spring
mechanism essentially consists
of a drum containing the spiral
spring, the charging system, the
latching and the linkages which
transmit the force to the breaker
poles. In addition, there are
supplementary components such
as the charging motor, releases,
auxiliary switches and the controls
and instruments located on the
front of the mechanism housing
and are easily available. The
operating mechanism is
fundamentally suitable for
autoreclosing and due to the short
charging times, also for multi-shot
autoreclosing.

15.1
15.2
15.3

15.4
15.5
15.6
15.7

Fig.3
Partial section of a vacuum interrupter,
simplified schematic diagram

Details vary according to the specified switching duties.

15.1 Insulator

15.2 Fixed contact
15.3 Movable cotact
154 Metal bellows
15.5 Screen

15.6 Guide cylinder
157 Lid

Fig.4

Basic structure of the spring operating mechanism with
breaker pole

6 Socket

9 Charging lever

15 Vacuum interrupter
15.3 Movable contact

16  Flexible conductor

17 Contact pressure spring
18  Insulated coupling rod
19  Opening spring

20  Shift lever pair

21 Cam disk

30  Drive shaft

31 Release mechanism

32  Stopdisk

33 Drum with spiral spring
34  Chain

35 Ratchet wheel

50  Left - hand control cam
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VP4 family & their poles:

VP4 series vacuum C.B.S. are
produced with embedded poles.
In embedded pole C.B.S. the
bottle is moulded in epoxy resin
and the input & output terminals
are designed to be suitable for
easy connection of withdrawable
connecting bars.

In embedded pole design the
external influence on the switching
element are exclusively precluded
due to the special embedding
technology which results a
maintenance free vacuum circuit
breaker.

For this type of circuit breaker the
pole terminals has been placed
in epoxy resin and withdrawable
connections are round bar with
necessary tubular cover on it.
Of course for higher current
ratings the poles are assembeled
type instead of embedded in
epoxy because of necessity of
natural cooling for bottle during
service.

Pole replacement:

The other main advantage of
VP4 series C.B.S. are simple
procedure of pole replacement.
The breaker poles with vacuum
interrupter is maintenance free up
to reaching the permissible number
of vacuum interrupter operating

lab of Pars switch co.

Fig.5
Cross - section of the embedded pole type
VP4 C.B.

1 Upper contact terminal
2  Vacuum interrupter

3  Epoxy resin enclosure
4 Lower contact terminal
5 Flexible connector

6  Contact force spring

7  Insulated coupling rod
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cycle acc. to the related diagram
but for any kind of problem when
it is necessary the replacement
of each pole is possible by new
one and breaker would be ready
for service.(for pole replacement
procedure see instruction
manual).
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Special switchgear Module
for VP4 series C.B.:

VP4 series CBS.has been designed
with ability to use in various
consumptions. In addition to the
possibility of use of VP4 seriesCB
for all kind of M.V.Switch boards
(without extra expenses &
modifications),these breakers can
be used and installed easily in
ABB designed power bloc
module.VP4 series CBS can be
delivered in two below mentioned
versions:

a)Fix

b)Withdrawable

For withdrawable version,VP4E CB
is equipped with trolley and
related connections.

Periodic Inspection:

The servicing intervals and scope
are determined by environmental
influences, the switching
sequences and number of short
circuit breaking operations.
With carefully performed
inspections and servicing work,
and under normal operating
conditions, the circuit-breakers,
depending on type, have a
service life of up to 20,000
operating cycles.

Inspection of switching device-
operating mechanism and bottles
should be carried out
approximately every 4 years. For
switching rate higher than 2-3
operation per day inspection
should be every 3500 operations
depending on the operating
conditions and local enviroment.
The inspection may become
necessary at considerably shorter
intervals than 4 years under
unusual operating conditions
(particularly injurious
environmental influences, heavy
pollution and aggressive
atmosphere). The scope of
inspection should include but not

be limited to the following:
e Check the device for
abnormalities of any kind,
contamination and the effects of
other environmental influences.
e Check the functions of the
switching device and the
controls,interlocks,releases,ann-
unciations and other devices.
e No external discharge may
occur on the surfaces of the
equipment at operating voltage.
This can, for example, be

detected by characteristic noises,
a clearly perceptible smell of
ozone or visible glowing in the
dark.

Fig. 7
Power bloc Switchgear Module
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Servicing :

1 - Servicing of the operating
mechanism should be performed
after 5000 operations.

For servicing the operating
mechanism after switching off and
taking out the device:

a - Clean the surfaces in
general

b - Relubricate pawls , support

shafts, sliding and rotating
bearing surfaces with
Isoflex Topas NB52 or mobil 28
lubricant.

¢ - Check the condition of
fasteners, pins, bolts and
tightness of fastening
SCrews.

d - Check the condition of op.
mechanism spring.

e - Perform mechanical &

electrical function tests.
2- For servicing the poles of C.B.:

a - Clean the insulating material
surfaces and conductive
components.

b - Check the condition of poles,
their parts and ohmic
resistance of poles (refer to
instruction manual)

Dimensions:

c-For testing the vacuum
without dismantling :
Vacuum tester VIDAR from
PROGRAMMA can be used.
The test values for checking the
internal pressure of bottles (in off
condition )would be:
12 KV C.B. 40 KV DC
24 KV C.B. 60 KV DC
d-Check if the sum current
limit is reached (acc.to the
instruction manual) for
replacing the poles.
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ELECTRICAL CHARACTERISTICS OF VP4 series C.B.S.

Breaker ' Rated Rated Short - Circuit Short - Circuit ~ Short - Circuit ~ Poles Weight
type Voltage  Current  Breaking Current ~ Making Current duration centers
| KV A KA KA S mm Kg

VP4E & VP4 1206-16 | 7.2 812KV 630A 16KA 40 3 150/210  69/74
VP4E & VP4 1206-20 | 7.2 &12KV  630A 20KA 50 3 150/210  69/74
VPAE & VP4 1212-25 | 7.2&12KV  1250A % 25KA 63 3 150/210  70/75
VP4E & VP4 2406-16 | 24KV 630A 16KA 40 3 210/275  76/81
VP4E & VP4 2412-20 | 24KV 1250A 20KA 50 3 210/275  78/83
VP4E & VP4 2412-25 | 24KV %  1250A % 25KA 63 3 210/275 _ 82/87

% other higher values on request.
WIRING DIAGRAM OF VP4 SERIES OPERATING MECHANISM :
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Motor Closing coil Y3 Troping coll Y2 rmouné“;-m; Auxilary switch : v

-81 Auxiliary switch on operating mechanism .57 Auxiliary switch for fault annunciation

-S2 Auxiliary switch on blocking magnet -¥Y1 Blocking Magnet

-S53 Auxiliary switch on the breaker shaft -¥2 Shunt release OFF

-S54 Auxiliary switch on the breaker shaft -¥3 Shunt release ON

-55 Auxiliary switch on the breaker shaft -Y8 Second shunt release OFF (optionally)
other contact arrengments on request -V1 Series rectifier for -Y1

-V2 Series rectifier for -Y2

-V3 Series rectifier for -Y3 and - KO

-V8 Series rectifier for -Y9 (optionally)
-Mo Charging motor for stored - energy

spring mechanism

-Ko Anti - pumping relay

-Ro Series resistor

Dimensions: VP4E Fix VP4 Fix DS sl
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- E |
F‘atedK‘(’?"age Breaker type a b C d e h p
7.2 &12KV VP4E & VP4 1206-16 450/570 424 400/520 2175 461 205 150/210
7.2& 12KV VP4E & VP4 1206-20 450/570 424 400/520 2175 461 205 150/210
7.2& 12KV VP4E & VP4 1212-25 450/570 424 400/520 2175 461 205 150/210
24KV VP4E & VP4 2406-16 570/700 424 520/650 2825 631 310 210/275
24KV VP4E & VP4 2412-20 570/700 424 520/650 282.5 631 310 210/275
24KV VP4E & VP4 2412-25 570/700 424 520/650 2825 631 310 210/275
36KV VP4E 36 According to Dimension Drawing.
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s‘%ﬁn‘rCH FACTORIES - ZANJAN
PARS SWITCH Co’s

medium voltage products:

1- VP4 Series vacuum type C.B. S. 7.2-24 KV,630-1250 A,16-25 KA

2- FP SF6 gas type C.B 7.2-36 KV,630-2000A,16-31.5 KA

3- FPS SF6 gas type outdoor C.B 24 & 36 KV, 1250 A,25 KA

4- PGL pole mounted SF6 load break switch 24 KV,630 A
Manual,motorized & RTU controlled

5- SL6 & 7-SP disconnecting switches, 24 & 36 KV,630 A

6- VBP vertical break outdoor disconnecting switches 24-36 KV
1600-2000 A

Affiliated panel
manufacturing company:

ZANGAN PARS ELECTRICAL
1! 4, INDUSTRIES CO.

L WVP /24

¢ Withdrawable
Switchgear

TYPE TESTED IN IPH
Laboratories

Zangan Pars Electrical
Industries co.

Manufacturer of Various Kinds of
electrical paneis

PGLM (RTU controlled)

VP4 fix version



<$S PARS SWITCH co.

/ Manufacturer of Medium & High Voltage
Circuit Breakers and Disconnecting Switches
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HIGH CAPACITY VP4E VACUUM CIRCUIT BREAKERS

B RATED VOLTAGE : 24 kV M BREAKING CAPACITY : 25-31.5 kA B RATED CURRENT : 1600-2500 A

-




v

= qesBULRl 'H g uBjseq

PARS SWITCH COMPANY
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B Vacuum circuit breakers with the rating of 24 kv,
1600-2500 A, 25-31.5 KAare from the VP4E series circuit
breakers which have been designed for indoor use and
air insulated switchboards and their switching capacity is
sufficient to break rated normal and fault currents within
the parameters oftheir technical data.

B VP4E circuit breakers have particular advantages for
useing in networks where there is a high switching
frequency in the working current range and /or where a
certain number of short circuit breaking operations are
expected VP4E series vacuum circuit breakers are
suitable for autoreclosing and have exceptionally high
operating reliability and longlife.
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(Cat. No.VP4E 1.2012) o5 aexrl,. VP4E

B the circuit breakers are noteable for their compact design, small dimensions together with higher capacity.
B Due fo the using of embedded poles, VP4E circuit breakers are suitable for polluted areas also, and are offered

in FIX and Withdrawable types.

B Foradvantages « structure and wiring diagram of above circuit breakers refer o VP4E series calalogue. (Cat.

No.VP4E 1.2012)

Dimensions
Withdrawable Fix
842
F G s
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=
Panel type F G N 6] Q R
AM110
Zs1 o £ &
Mounting frame 144 232 820 |815 |825| 815 4
Powerbloc w
—-l M1z
Unisafe Instion deph 255
| LiGesr bype 261 14441 | 23221 | 81721 | 815 | 834 | 81442
Stroke 8 11mm | | VISR

Electrical characteristics of high capacity VP4E circuit breakers o
Rated CRated Short Ci_rcuit Short Circuit | Short Circuit ot Weight (Kg)
Breaker type | voltage urrent BchfrI;I:tg Making current | duration centers
(kV) (A) (kA) {kA) {Seconds) (mm) Fix withdrawable

VP4E 2416-25 24 1600 25 62.5 5 275 144 236
VP4E 2416-31 24 1600 315 79 3 275 144 236
VP4E 2420-25 24 2000 25 62.5 3 275 144 236
VP4E 2420-31 24 2000 315 79 3 275 144 236
VP4E2425-25 24 2500 25 62.5 3 275 144 236
VP4E2425-31 24 2500 315 79 3 275 144 236

Cat No. VP4E 2.2014



<$S PARS SWITCH co.

/ Manufacturer of Medium & High Voltage
Circuit Breakers and Disconnecting Switches

VP4E w35 olg) il gleysd <A 3)38 3315

SIDE COMMAND VP4E VACUUM CIRCUIT BREAKER

B RATED VOLTAGE : 24 kV
B BREAKING CAPACITY : 16 - 25 kA
B RATED CURRENT : 630 - 1250 A

& PARSSWITCH @ VPAE
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PARS SWITCH COMPANY

B VPAE SIDE COMMAND Vacuum circuit breakers with
the rating of 24 kV are from the VP4E series circuit
breakers which have been designed for indoor use & air
insulated Compact switchboards and their switching
capacity is sufficient to break rated normal and fault
currents within the parameters of their technical data.

B VP4E circuit breakers have particular advantages for
use in networks where there is a high switching frequency
in the working current range and for where a certain
number of short circuit breaking operations are
expected VP4E series vacuum circuit breakers are
suitable for auto reclosing and have exceptionally high
operating reliability and long life.
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B The VP4E SIDE COMMAND circuit breakers in addition the VPAE series advantages have less width and are
suitable for compact switchboards with minimum widths and can be delivered in left or right command

arrangement.

B For Advantages « structure and wiring diagram of above circuit breakers refer to VP4E series catalogue. (Cat.

No.VP4E 1.2012)

Electrical characteristics of side command VP4E circuit breakers

Rated Rated Short Circuit | Short Circuit | Short Circuit Pole Weight
Breaker type | Voltage Rk E::Sra:::tg Making current | duration eatinrs Ka)
(kV) {A) (kA) {kA) {Seconds) {mm)
VP4E 2406-16 | 24 630 16 40 3 230 Ll
VP4E 2412-25 24 1250 25 62.5 3 230 104
* other phase distances on request .
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