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DESIGN FEATURES
HOUSING

The fixed housing of bolted construction is segregated into the main components

1. Busbars

9 DT NMahln/Earth Qe
By WP GFELTLY AR B s WW AR

3. VGB / Secondary plugs / Main spouts and Shutiers.

{n the top of the housing is the refay / instrument chamber with a front hinged door for easy access, Control wiring can enter
the top of this chamber, or through the bottom via & trough inside the VOB compartments.

CIRCUIT BREAKER - TRUCK

The Carriage is a sturdy welded stesl contruction. it
houses the Vacuum Interrupters, main isolating contacts,
independent spring charnged machanism, indicators, auxiliary
switches, gte.

A removabie front cover carries full operating instructions
and indications for all mechanism/truck and VCB positions
required by the operator, "

VACUUMINTERRUPTERS
Theinterrupters are mounted in an epoxy resin housing.
The interrupters are operated by epoxy resin drive rods.
MECHANISM

Two types of mechanism are available. Motor wound
spring charged and manual wound spring changed.

Local / remote electical operations is avallable on
requast.

BUS BAR CHAMBER

The main spouts and connections to the bus bars are cast
In epoxy résin as a three phase monoblock or single phase
maulding. The conductor is of high conductivity hard drawn
flat copper bar which also forms the main spout isolating
contact
INTERLOCKS

MNecessary imerlocks as per Intermational standards
requirement are provided.

SAFETY SHUTTERS
Thisis a part of the design.
SECONDARY PLUGS
It is provided with imterock through seff-aligning
contacts,
TESTS
Confirmto IEC 60056
Following type tests have been carried out
= Shorttime current = Short circuit making
= ShOrtcircuit breaking = Machanical Endurances
w Lowinductivecurrent = Capacitive current
= TEmperature rse = BIL

SAILENT FEATURES
HIGH BREAKING PERFORMANCE

Short make and break fime makes it suitabie for
synchronising duty as well,

Arcing time is always less than half a cycle.

Low current chopping to avoid dangerous over voltages.

100 short circuit interrepting operations.

COMPACTNESS

Compact construction minimises the installation space
LESS MAINTENANCE

Since current is interrupted in a closed Vacuum chamber,
the confact points never reguire any inspection for
maintenance.

Since the fife of the confacts is long. the Vacuum
interruptar raneky require replacement.

RELIABILITY

Simpie operating mechanism.

Unigue &rc interruption characteristics,

well designed components,

HIGH SWITCHING LIFE

100 Short circuit interrupling operations

20000 Load current switching operations

30000 Mechanical Operations
TYPE DPVYMD-DOUBLE BUS-BARTYPE
VACUUM CIRCUIT BREAKERS

The type DPYMD double - bushar switchgear is a
development of the fype DPVMD single - busbar design.
Almost all the standard features are retained.

Main and reserve busbars are selected by raising and
lowering the circult breaker. A raise / lower mechanism is built
into the circuit breaker truck. This method of busbar selection
|5 well proven and is therefore simple, and operation is error
free.
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12Ky ___:_fsn | 1240 | 13[F{I' '_ _ \
 2akV | 1050 ‘ 2000 | 1400 | 800 | 360 | 1040 __i _zgu 300
36KV | 1200 | 2560 | 1400 | 800 | 360 | 1400 | 300 | 400 |

| RATEDVOLTAGE | A [ B | C | D | E | F |
12KV 1330 | 560 | 350 | 390 | 1500 | 1500 |

24/36kV | 2075 | 860 | 650 | 500 | 1500 | 2000 |

I Dimansians ang in mm
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TECHNICAL DATA

Rated Voltage (kV) 7.2 12 | F 24 36

Frequency (Hz) ab a2l 50 50 50

Rated insulation

level (1 min.) KVrms @ il " i i

1.2/50 micro sec. impulse an 75/95 a5 195 170

(KV peak)

Rated Current A 630;1250/200001250/2000:/31501630/1250/2000|630/1250/2000) 630/1250/2000

Rated short time .

Rated short cirguit

breaking current (kA) 16/25/31.5 | 25/31.540 | 16/25/315 | 16/2531.5 | 1625315

RABG it ChOM. 4006380 | 6380100 | 40630 | 4006380 | 40/63/80

Lol ek i o ' i Y| [ —————"
. 0-3 min-co-3 min-co  0-3 min-¢co-3 min-co 0-3 min-co-3 min-co

Cpetaeiy oty 0-3 min-co-3 min-co  0-3 min-co-3 min-co 0-3 min-co-3 min-co

Operating time < T0ms < 70ms < T0ms

Operating time < 2 cycles < 2 cycles < 2 cycles

Operating time < 70ms < 70ms < 70ms

As continuous development are made to all PANIGKKER products, equipment supplied may differ in detail from

as described above
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VACUUM CIRCUIT BREAKER
UP TO 36 kV




WHY
VACUUM
CIRCUIT

BREAKER ?

Qver last few decades. switchgear [eChnoiagy hag undergone
considerable advances by the utilisation of new arc extinguishing
media such as arr, all, compressed air, SFE and finaly vacuum.
As i any technical development, the advent of a new technology
does not maan thatthe exisling ones are completely replaced.
in some countries, bulk il circult breakers are still being man-
ufastured In appreciable numbers. This is even more with
minimum oil circuit breakers (MOCB). In fact thousands of
MOCE s are in service all over India since their introduction to
Inclian power distribution and utilisation network. However, ane
of the major constraints in use of these conventional ol CIrcul
hreakers for industrial applications is their limited swiching life
at normal and short circuit currents. In many of the Ingustrial
applications, the switching frequency can be more than 10 1c
20 operations per day and in certain Cases like furnace duty as
high as 50 to 100 times a day This aspect, combined with Righ
degree of industnal poliution make the conventional Dreakers
unsuitable for many of the applications. Theretore. the modam
vacuum circuit breakers offer ideal solution 10 these switching
applications because they meel almoest all the requirements of
industry



SALIENT
FEATURES :

High Switching Life :

e 100 Short circuil current interrupting
Operations

e 20000 Load current swilching opera-
tions

s 30000 mechanical opearalions

High Operational Safety :

s Dead front structure. in which operating
mechanism is arranged on the front
sida while the main circuit 1s mounted
al the rear, ensures oparaling safety

« [he operaling mechanism s
enclosed in steel housing thus pro-
tected from dust and dirl.

s Az no inflammable material is used
there is no danger of accidental fire

due to explosion,

LESS MAINTENANCE:

s Since current is intarrupled in a closed
Vacuum chamber, the contact points
never raguire any inspection for mainte-
nance

e Since the lite of the contacts is long,
the Vacuum interrupter rarely require
replacement

High Breaking performance :
e Short make and break tme makes it
sultable for synchronising duty as well,

e Arcing time 15 always /ess than half a
cycle.

s Low current chopping 1o avoid danger-
ous over vollages

Low Noise :
s Operating noise is very low as the cur-
rent Is interrupted insige the Vacuum

interrupter. Only operating noise is au-
dible

Reliability :

e SimMple operating mechamsm
Unicue Arc Interruption characteristics,

s el designed compaoneants,

immune to Pollution :

e« Hermetically sealed interrupters en-
sures refiable and consistant Perfor-
mance under polluted conditions.

Compactness :

« Compact construction minimises the in-
stallation space.




PRINCIPLE OF
VACUUM
INTERRUPTER

When the contacts separate, the currem
o be interrupted initiates a metal vapour
arc discharge and flows through this
plasma until the next current zero. The
arc is then extinguished and the conduc-
five metal vapour condenses on the metal
surfaces within a matter of microseconds.
As a result, the dielectric strength in the
break bullds up very rapidly.

The contacts are designed so that the
sell-generated field causes tha arc root
o travel. This prevents their local overhieating
when interrupting large currents

The metal vapour arc discharge can only
be maintained if a cartain rminimum curren!
flows. A current that does not attain this
level 15 chopped pror o currant zarg.
This chopping current must be kept o a
minimum in order to pravent unduly high
overvoltages building up when lnduchve
circuits are swilchad,

The use of & special contact matenal
gnsures that currenl chopping Is limited
to 4-5 A,

The rapid buld-up of the dielectric
strength in the break enables the arc to
be safely extinguished even if contact
separation occurs immediately prior 1o
current zero, The maximum arcingtime for
the last-pole-to-clear is therefore only 15 ms,

The purpose of the arc-quenching device
of a.c. breakers Is to deionize the break
immediately after current zera. For all
conventional arc-quenching methods this
means that the arc has o be cooled aven
before the contacts have reached the
minimum quenching distance and before
the next current zero, a fact which automati
cally increases the arc energy. The arc
drawn in the vacuum breaker, on the
other hand, is not cooled since the metal
vapour plasma is highly conductive and
the resulting arc voltage only attains values

between 20 and 200 V. For this reason
and because of the short arcing-times,
the arc energy developed in the break
15 very small This also accounts for the
ong electrical life of the vacuum breakers,
For instance. they are capable of interrupting
the rated short-circuit breaking current
100 times and the rated normal current
20000 times.

The contacl clearance in the interrupter
nead only be 6 to 20 mm because under
steady-state conditions a pressure of 10"
bar suffices to obtain a high dielectric
strength,

L Fixad contact Stem
Fixed terminal Pad

Caramic insulator

Arcing chamber

Fixed contact

Moving Contact

Moving Contact Stem

* Mechanical coupling for
oparating mechanism.
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VACUUM INTERRUPTER
TERMINALS
. FLEXIBLE CONNECTION
. SUPPORT INSULATORS
. OPERATING ROD
. TIE BAR
. COMMON OPERATING SHAFT
. OPERATING CAM
. LOCKING CAM
10, MAKING SPRING
1. BREAKING SPRING
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DESIGN
FEATURES:

For Indoor and Qutdoor application.

Both fixed and draw out types
Compartmentalised design for safety
Busbars of electrical grade copper, sup-
ported on strong epoxy insulators 1o with-

stand electromechanical stresses under
shart circuil conditions

Easily accessible CT and cable chamber

imaiation of loads and a breaker for control-
ing the swiiches. Both swilch and VCB

Panelz can be coupled at sils
Pravisions 1o couple the VCB Panel with
oadbraak switch psnels of o Tiake Meriocks applicable 1o vanous conditions
where applications demang switches Jor roperation
INTERLOCKING SYSTEM
Withdrawn | |soiated Tesi Intermediate Service
pasition posHion pasibicn position position
Circuil Operatabie Mo Mo Yes Mo Yes
brazkar Switching rpan Dpan Openor | Dipen Cipen of
state Closed Closead
Earthing Operatable Yes ¥eg o Mo M
switch Swilching Cipen or Cpenor Upean Open Open
state Closed Closed
|
Contral
CKT Connecied Mo M Yes Mo Yas
conneciar '




1. RELAY CHAMBER

2. BUSBAR CHAMBER

3. SUPPORT INSULATOR

4, METERING CHAMBER

5. DRAWOUT TYPE VCB

6. DRAWOUT TYPE P.T,

TaBiT,

8. CABLE CHAMEER

9. CLUSTER CONTACT
10, EARTHING SWITCH
11. SHUTTER




TESTS :

DRIESCHER PANICKERVCB s
confirmto IEC 56 and IS 2516.

Following type tests have been carried out

Short time current

Short circuit making current

Short circuit breaking current
Mechanical Endurance
Low inductive current

Mamarcitiva &~ irrant
l-\_-'l.rl.r.lli.ﬂl_lll.l'll\.- LT RS IR LN

Temperature rise
BIL

TECHNICAL DATA

Type DPSVE DPSV 10 DPSV 15 DPSV20| DPSV30

Rated Valtage 7.2 12 17.5 24 36

Frequency 50 50 50 50 50

Rated Insulation level

1 min. power Irequency

(KVRAMS) 20 28 36 50 70

1.2/50u5 impulse .

(kV Peak) 80 75 a5 125 170

Rated Current [A) B30/ 250/2000 | 1250/2000/3150 1250/2000 830/1250 | 1250/2000

Rated short time current

rating (3 sec.) ka4 16/25/31.5/40 | 25/31.5/40 25/31.5 25 20:25

Rated short circuit

breaking current kA 16/25/31.5/40 | 25/31.5/40 25/31.5 25 20125

Rated short circuit

making current kA (Peak)| 40/863/80/100 63/80/100 G3/80 B3 50/63

Operating duty - 3 min-co-3 min-co 0- 3 min-co-3 min-co 0- 3min-co-3 min-co
0-.3 sec-co-3 min-co 0-.3 58¢-C0-3 Min-co 0-.3 sec-co-3 min-co

Opening time 26ms 25ms 25ms

Interrupting time < 2 Cycles <. 2 Cycles <. 2 Cycles

No ldad clasing time 35ms 35ms - 35ms

Az efforie are made constantly io improve belh dezigns amd mathod of
marmdaciog, pgoipmenl ssomied may difer 1 dedals from the dustations
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PANICKKER SWITCHGEAR

Fig. 2. Extermal view of single busbar switchgeasas iype DPYVM
Stendard blank Instrumenl and refay panel s shown.

HISTORICAL
BACKGROUND OF
VACUUM CIRCUIT BREAKERS

Owver |last few decades, Switchgear technology has
undergone considerable advances by the

utilisation of new arc extinguishing media such as Air,
Oil, Compressed Air, SF-6 and Vacuum. As in any
technical development, the advent of new technology
does not mean that the exisling ones are completely
raplaced. In some countries, bulk oil circuit breakers
are shill being manufactured in appreciable numbers.
This is even more with Minimum Oil Circuit Breakers
(MOCB). However, one of the major constraints in use
of these corvantional ol circuit breakers for industrial
applications is their limited swilching life at normal and
short circuit curments,

In many of the industrial applications, the switching
frequency can be more than 10 to 20 operations per
day and In certain cases like fumace duty as high as
50 to 100 times a day. This aspect combined with high
degree of industrial pollution makes the conventional
breakers unsuitable for many of the applications.
Therefore, the modern Vacuum circuit breakers offer
ideal solution 1o these switching applications because
they meat almost all the requirements of the industry.

PRINCIPLES OF
VACUUM CIRCUIT BREAKER

'n a Vacuum circuit breaker, Vacuum interrupters are

used for breaking and making load and fault currents.
When the contacts in Vacuum interrupter separate,
the current to be interrupted initiates a matal vapour
arc discharge and flows through the plasma until the
next currant zero. The arc is then extinguished and
the conductive metal vapour condenses on the metal
surfaces within a matter of micro seconds. As a result
the dielactric strength in the breaker builds up very
rapidly. The propertes of a Vacuum interrupler
depends largely on the material and form of the
contacts. Over the period of thair development, various
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types of contact materials have been used. At the

mameant if i accepted that 8 copper chrome alloys is
the best material for High voltage circuit breaker, In

this alloy, chrome is distributed through copper in the
form of fine grains, This material combines, good arc
extinguishing characteristic with a reduced tendency
to contact walding and low chopping current when
switching inductive current. The use of this special
matenal is that current chopping s limited to 4 1o 5
Amps.

Al current under 10 KA, the vacuum ars bums as a
diffuse discharge. At high values of current the arc
changes to a constricted form with an anode spot. A
iunsh‘i::ted arc that remain on one spot for too long
can thermically over stress the contacts to such a
degraa thal the deionisation of the contact zone at
current zero can no longer be guaranieed. To
overcomae this problem the are route must be made to
move over the contact surface. In order to achieve this
the contacts are so shaped that the current flow
through them resulls in a magnetic field baing
established which is at right angles to the arc axis.

. Fixzd Ciontact Siem
Fized terminal Pad

Ceramic insulator

Arcing chamber
Fivad Contact

Moving Confacis Stem

Mechanical Coupling for
oparaling Mechanism

Fig. 3. ntemnal wiew of vacuum bottle.

This radial field causes the arc route to rotate rapidly
around the contact, resulting In a unform distribution
of the heat over its surface. Contacts of this type are
called radial magnetic field electrodes and they are
used in the majority circuit breakers for HV
applications.

A new design has come in Vacuum interruptor in
which switchingover the arc from diffusion to
constricted state by subjecting the arc to an axial
magnetic field is made. Such a fieid can be provided
by leading the arc current through a coil suitably
arranged outside the vacuum chamber. Alternatively,
the field can be provided by designing the contact to
give the required current path. Such contacts are
called axial magnetic field electrodes. This principle
has advantage when the short circuit is in excess of
31.5 KA. Typical contact arrangement is shown in
figure 3.

DESIGN FEATURES

HOUSING

The fixed housing is of bolted construction
sagregated into three main companments.

(1) Busbars
(2) CT Cable/Earth switch
(3) VCB/secondary plugs'main spouts and shutters,

On the top of the housing is the relay/instrument
chamber with a front hinged door for easy access.
Control wiring can enter tha top of this chamber,
or through the bottom via a trough inside the
VCB compartments.

CIRCUIT BREAKER - TRUCK

The carriage is a sturdy welded steel construction.

It houses the Vacuum fntﬂ:rru pters, main
isolating contacts, secondary plugs, independent
spring charged mechanism, indicators, auxiliary
switches etc.

A removable front cover carries full operating
instructions, and indications for all mechanismytruck
and VCB positions required by tha opearator.
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VACUUM INTERRUPTERS

The interrupters are mounted in an epoxy resin
housing. Tha interrupters are operated by epoxy resin
drive rods.

MECHANISM

Two types of mechanisms are available. Motor wound
spring and manual wound spring charged.
Local'remota electrical operation is available on
request,

Fig. 4, RAear view of WIB.

BUS BAR CHAMBER

The main spouts and connections fo the busbars are
cast in epoxy resin as a three phase monoblock or
single phase moulding. The conductor is a high
conductivity hard drawn fiat copper bar which also
forms the main spout isolating contact.

The busbars are of unit length and are made of high
conductivity hard drawn copper bar and are insulated
with heat shrunk sleeving on epoxy resin coating and
are fully insulated for the system voltage.

Access 1o the busbar compartiment is through
rermovable top plate which also acts as a pressure
relief flap.

INTERLOCKS

For maximum operator's safety robust mechanical
interlocks are provided to ensure that:

The circull breaker cannot be closed unless the
carriage bocking mechanism or shoot-balt is in the
LOCKED position.

VCB cannot be engaged or withdrawn unless it is in
the open position. VCB cannot be operated unless it
is in the engaged or isolated position (not in between).

Earthing switch cannot be closed when the VCB is in
the engaged position.

VCB cannot be inserted into the engaged position 2=
long as the earthing switch is closed.

Other optional mechanical key interlocks {Castell
locks) are provided on specific operational
raquirements.

SAFETY SHUTTERS

Automatic safety shutters cover the busbar and circuft
spouts when the VCB is withdrawn or isolated, They
can be padiocked in the closed; pasition and either or
both sets of shutters can be manually lalched open
for testing or maintenance purposes. The manual
latch is automatically cancelled when the VCB is
Inserted Into the compartment.



PANICKKER SWITCHGEAR

MAIN ISOLATING CONTACTS

The contacts are fitted to high conductivity hard drawn
copper bars connecled to the top of the interrupters
for the busbar contacts and to the bottom of the
interrupters for the cable contacts.

Highly self adjusting single contacts of adequate cross
section are used and no hot spot is generated in the
contact area.

The main spouts and connections of the cable
larminations are cast in epoxy resin, which forms the
primary for ring type CT's. The conductor Is of high
conductivity hard drawn copper and forms the main
kpout isolating contact.

SECONDARY PLUGS

Secondary wiring is carried from the mechanism with
flexibke cables in & bunch through secondary plugs to
the instrument/relay chamber,

Thus all incoming supplies enter the instrument/relay
chamber automatically when the truck is inserted.

EARTH SWITCH

Fully rated earth switch, interlocked with the VCB,
seperated from the front and fully lockable is fitted as
optional equipment. The earth switch handle is
removable.

“WOLTAGE TRANSFORMER

PT 1o provide voltage signals for metering, protection
and control Is accommodated al the rear of the cubicle
above the circuit compariment. The PT may be circuit
or busbar connected, although circuil connection is
mare common.

Two options are availabie. Either fixed mounted PT or
swing-out isolatable PT can be provided. PT is fused
at both primary and secondary sides.

CABLE BOX

A seperate delachable cable box can be provided if
NECessary.

Integral cable box can be supphed as standard.

Cabling arrangement are suitable for dry joirting cn
two connections.

SALIENT FEATURES
HIGH BREAKING PERFORMANCE

Shorl make and break lime makes it suitable for
synchronising duty as wall.

Arcing time is always less than half a cycle.

Low current chopping to avoid dangerous over

voltages.
100 short circuit currant interrupting operations.

HIGH SWITCHING LIFE

100 short circuit current interrupting operabions.,
20000 Load current switching operations.
20000 mechanical operations.

HIGH OPERATIONAL SAFETY

Dead front structure, In which operating mechanism is
arranged on the front side while the main circuit is
mounted at the rear, ensures operating safety.

The operating mechanism is enclosed in steel housing
thus protected from dust and dirt.

Az no inflammabie material is used hera is no danger
of accidental fire leading to explosion.

LESS MAINTENANCE

Since current is interrupted in a closed Vacuum

LR RS 1]
T

Co T

TR SR 1T AL

Fig. 5. Inbenor ol ;mstrumant and ralay chamber



PANICKKER SWITCHGEAR

chamber, the contact points never require any
Inspection for maintenance.

Since the life of the contacts is long the Vacuum
interrupter rarely require replacement,

LOW NOISE

Operafing noise is very low as the current s
interrupted inside the Vacuum interrupter, Oinly
Operating noise is audible.

RELIABILITY

Simple operating mechanism.
Unigue Arc Interruption Characterists.
Well designed components.

IMMUNE TO POLLUTION

Hermatically sealed interrupters ensures refiable and
consistant performance under poiluted conditions.

COMPACTNESS

Compact construction minimises the installation space.

Fig. 7. Assembly of double busbar switch gear fype DPYMD.

Fig. 6 View of the porcalain clad VOB type PCVCE details on requ
TESTS

PANICKKER VCBs

Confirm to IEC 56
Following type tests have been carried out
* Short time current + Short circuit making

* Short circuit breaking + Mechanical Endurance
* Low inductive current + Capacitive current
+ Temperature rise *« BIL

TYPE DPVMD
DOUBLE - BUSBAR TYPE
VACUUM CIRCUIT BREAKERS

The type DPVMD double-busbar switchgear is a
development of the type DPVM single-busbar design.
Almost all the standard features are retained.

Main and Reserve busbars are selected by raising
and lowering the circult breaker, A raise/lower
mechanism is built into the circuit breaker truck. This
method of busbar sslection is well-proven and has the
following advantages:

Simpie, error-free operation,

Perfect interlock.

Minimum floor space (Same size as single busbar
version).



BREAKER IM R.H. SIDE VIEW
WITHDRAWMN POSITION BREAKER IN TEST POSITION

0 (FOR INCOMER]
1120 300 [FOR QUTGELING)
d

TOP DL

Fig. 8. Side View of doubbs busbar asrargermeant,

SECTIOMNAL SIDE VIEW
(BREAKER IN TEST POSITION)

R T =1

]

ZITS

THME

Fig. 8. View of typical single bushar arrangamant.

FT CHAMBER




Type

Rated Voltage 12
Frequency 50 50

Rated Insulation level 1 min. 28/36 36
power frequency (KVRMS)

1.2/50us impuse (kV Peak) 60 75/95 95
Rated Current (A) 630/1250/2000 (1250/2000/3150| 1250/2000

Rated short ime current | 16/25/31.5/40 | 25/31.5/40 | 25/31.5 25
rating (3 sec.) kA

Rated short circuit breaking | 16/25/31.5/40 | 25/31.5/40 25/31.5 25
current kA

Rated short circuit making 40/863/80100 63/80/100 63/80 B3
current kA (Peak)

Operating duty 0-3 min-co-3 min-co  0-3 min-co-3 min-co | 0-3 min-co-3 min-co
0-.3 sec-co-3 min-co 0-.3 sec-co-3 min-co| 0-.3 sec-co-3 min-co

Opening time 25ms 25ms 25ms

Interrupting time = 2 Cycles < 2 Cycles = 2 Cycles
No load closing time 35ms. 35ms 35ms

PANICKKER SWITCHGEAR

ADDRESS:-

NH4, THANDALAM POST,
SRIPERUMBLUDUR - 602105,
TAMIL NADU.

Email: salesiapanickker.com
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