MITSUBISHI

‘l;!;lJELEKTTRMC

Changes for the Better

VPR Series Vacuum Circuit Breakers
10-VPR-D

AN

for a greener tomorrow @

—_

OO0

NN

AT
AN

AMhIntt
EARIETRRRR
ISR EEEI T

A

EEEETELN




01

High Levels of Reliability and Safety Achieved Through Use of the
Latest Technologies Vacuum) Circuit Breakers Designed for the Future
with Enhanced Environmental Measures; and/ Maintenance Features.

The All-new

10-VPR-D Series

®Incorporates Mitsubishi Electric vacuum interrupter technology, realizing a more compact vacuum interrupter
(VI) 16% smaller than in the previous type* and high reliability (class E2).

® Self-cooling vacuum circuit breakers (VCBs) that do not require a fan to be mounted on the panel. Available
in a wide range, from rated current of 600 to 3,150A.

® Compliant with IEC 62271-100-2012 and has passed type tests for classes M2, E2 and C2, which represent
the highest levels of quality.
*The VI in 10-VPR-32D (1,250A).

®Exposure of live parts in the main circuit has been minimized even in VCBs with a 3,150A rating. This
enhances safety through prevention of potential hazards such as short circuits caused by intrusion of
small animals.

Simple¥Maintenance

©®The mechanical parts are coated with a long-life grease that contributes to the prevention of oxidation
degradation and oilless bearings has been adopted for the bearing section of latch, thus extending the
lubrication cycle to mechanical parts from three to six years and reducing the time required for maintenance.

®Includes a new withdrawable with door closed* (in addition to the conventional lever-based insert/draw-out
mechanism) with cam-slide mechanism that reduces operating effort, saves time and enhances VCB safety.
*Mechanism used to insert/draw-out the circuit breaker from the external panel based on IEC 62271-200 switchgear standards.

® Enhanced options including additional auxiliary switch and earthing switch.

®VCB with the rated normal current up to 3,150A is transported together with a panel by shipping clamps.

® Compatibility with mounting frame of previous 10-VPR-C Series (positions of mounting holes, terminals and
partitions are the same).

Environmental¥Measure’s

® No use of the six hazardous substances (mercury, cadmium, lead, hexavalent chromium, PBB and PBDE), a
measure that exceeds the requirements of RoHS standards. One example is use of a rust-proofing treatment
for small parts such as pins and screws that is free of hexavalent chromium, a substance known to
contaminate soil.

® Marking of main resin materials to facilitate recycling.

Minimizing exposure to the
live part of a main circuit
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Cutting-edge Technologies Using 3D CAD and CAE

1. VCB Structure

®Through use of thermal fluid analysis, we have realized efficient
release of heat to the cylinder-shaped insulation frame covering
the VCB main circuit part, enabling a self-cooling mechanism up
to a rated current of 3,150A.

® Compound insulation of insulated parts and air has been optimized
through analysis and testing, resulting in a basic impulse level (BIL)
up to 95kV, yet at a size equivalent to the previous 10-VPR-C
Series.

® Materials with superior tracking resistance have been adopted
and a cylindrical shape realized through stress analysis of the
insulation frame and cutting-edge molding technology.

®Improved safety through insulation of live parts to prevent short
circuits caused by intrusion of small animals.

z. Vacuum Interrupter (VI)

Fig.1 Example of thermal fluid analysis.

®VIs with even higher reliability through utilization of computer-aided
engineering (CAE) technology and backed by record of
manufacturing 3.5 million*" Vis in over 40 years of manufacturing
experience that has seen us capture the top share of the market
in Japan.

®|n addition to adopting spiral contacts, improvements in contact
materials, and tests utilizing electromagnetic analysis and arc
behavior observations have realized a 16% size reduction
compared to the VI in the previous 10-VPR-32D type.

*1 As of 2012

Optical Observation for Arc Behavior

Arc behavior was observed via a high-speed camera at the time of
interruption between the fixed and moving contacts (see Fig. 4).

Current

+— Fixed contact

Magnetic force
Spiral slit
Movable contact

l Arc
+—————— Conductor

Fig. 3 Current flow at the time of breaking.

Current flows along the spiral electrode causing a radial magnetic field
which generates an electromagnetic force circumferentially towards
the contacts. This results in arcs that rotate circumferentially on the
contact surface.

Fixed terminal
—— Flange

Fixed conductor —

— Fixed contact
Arc shield —

—— Movable contact

Movable conductor —— ~— Insulator

Bellows shield —

— =1 Bellows
Flange

"“—-—-—-—-—""’
T —
’ <~——— Movable terminal

Fig. 2 Three-dimensional model of a VI.

Fixed contact

Moving contact

Fig. 4 Observation of arc behavior in an internal VI.

to Ensure the Utmost Levels of Reliability and Safety

i Operating Mechanism

® Greater performance reliability and extension of the lubrication cycle from three to six years through measures for the
operating mechanism such as minimizing the number of parts, reducing the number of moving parts, adopting oilless
bearings and use of a long-life grease.

@ More reliable distribution of operating friction (which, due to the addition of a spring load, is difficult to verify/evaluate)
has been achieved thanks to utilization of a three-dimensional mechanical simulation used to switch operation from the
operating mechanism to a VI contact.
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Fig. 5 Example of the three-dimensional mechanism simulation.

4_ Withdrawable with Door Closed (Type-M) Operation Mechanism of VCB

®VCBs can be inserted in three simple steps: D insert the insertion/draw-out handle, @ slide in the direction of the cross and ®
pull out the handle with the panel door closed. A cam-slide mechanism shortens the time required for insert/draw-out.

.
A i
/
“ °§°
@ =)
Approx. 60°

Fig. 6 Withdrawable with door closed (Type-M) operation mechanism.
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M2, E2, and C2 Classes Described in the Specifications (IEc62271-100) 1 . Type Selection

Classification as for Mechanical Endurance (M1 and M2) 3/6/10/15-VPR-25D /32D /40D Series*?

The IEC standards broadly divide the mechanical operating test into classes M1 and M2. At the control voltages shown in
Table 1, class M1 requires the rated operation sequence to be performed 2,000 times in total while class M2 requires the
rated operation sequence to be performed 10,000 times in total. At five times the actuating cycle of class M1, class M2
represents a highly reliable operation class.

Rated short-circuit
breaking current

Mounting
configuration*?

Series name Classification* Standards*?

Rated voltage

10 - VPR -

Table 1

M1 and M2 operating sequence.

Al in |
Control ctuating cycle 10,000

EEGI0Z1E voltage “ 0 I Actuating cycle
8,000 |---mmmmmmmmmmmmm oo
o
. S JEC
co 85% 500 B T e 1o 3 | 36kv ||25| 25kA 1 Class E1 J | 230000
]
. 9 =R N0 o)) U — IEC62271-
co 100% 500 2,500 g oo 6 | 72kv |[32| 31.5kA || 2 Class E2 L | oo
o 2,000 |------gasssasanag--—-————--—--——f -
c-0 110% 500 200 1 10| 12kv 40| 40kA 3 | Class E1, BIL95KV (12kV)
0 2,000
QeI 1822 258 1220 M1 M2 15| 15kV 4 | Class E2, BIL95kV (12kV)
Fig. 7
Classification as for Electrical Endurance (E1 and E2)
Electrical endurance test that is specified in the IEC standards is broadly divided into classes E1 and E2. High-voltage
Class E2 has a longer breaking times than class E1, and is a highly reliable class due to huge energy arcs. Type Description switchgear standards
(IEC62271-200)
Table 2 E1 and E2 operating sequence.
: Withdrawable with door closed and mounting
Testing current . ; -
(percentage of Operating 80 M frame (CIaSS MW) LSC2B-PM
ted short-circuit |  sequence '
::ak;gocu::;cnl:l) . _ 1 BB B C Withdrawable with door open and mounting LSCH
3 6ol l.ll100% Easymmetr;/) ,,,,,,,,, Withdrawable | frame (class CW)
10% 0O-CO-CO 1 1 o 100% (symmetry
% 50 - EM60% | ] D type Withdrawable with door open and mounting LSC2B-P|
30% 0-CO-CO 1 1 2 b '..'?8:2 777777777 frame (class PW)
S b Withdrawable with door open and mounting
o) - 15 =L -
0% gl G frame (class MW) LSC2B-PM
0-CO-CO 1 15 =
1 — O mem L | Fixedtype | Fixed (with wheels) LSC1
100% 0-CO-CO 1 2 0 _L_‘_I_L_‘_
(symmetry) E1 E2
100%
(asymmetry) 0-0-0 1 -

*1 Rated short-circuit breaking current of 40kA with E2 class cannot be manufactured. And basic impulse level (BIL) with rated voltage 12kV
% Class E2 contains the number of breaking test of class E1. Fig. 8 has BIL75kV (classification 1 or 2) and BIL95kV (classification 3 or 4).

*2 When selecting JEC 2300-2010 for standard, select class E1 for classification.

*3 Fixed (type-L) with rated current of 2,500A or 3,000/3,500A cannot be manufactured.

*4 Please refer to the JNEC-SI-0150 catalog for 3/6-VPR-25D type with a rating of 1,250A or lower for information regarding class ET,

Probability of Restrike during Capacitive Current Switching (C1 and C2) withdrawable (types C,D and G) and fixed type-L.

Performance in capacitive current swiching test is broadly divided into classes C1 and C2; class C2 is highly reliable.
LSC1 : No partition

Class C1: Low probability of arc restrike at the time of capacitive current switching test (2 restrikes are allowed during LSC2B-PI : Partitions in all compartments
O 24 operations and CO 24 operations). LSC2B-PM : Partitions in all compartments

Class C2: Very low probability of arc restrike at the time of capacitive current switching test (Restrikes is not allowed
during O 24 operations and CO 24 operations).

*Arc restrike is the phenomenon that occurs when current flows later than a 1/4 of a cycle after zero when there are insufficiencies in the VCB arc
extinction or in insulation stress between VCB poles for recovery voltage.



2 . Ratings

l Table 3 List of Ratings (JEC/IEC Standards).

l Table 4 List of Ratings (JEC/IEC Standards).

Type 3-VPR-25D*¢ | 3-VPR-32D 3-VPR-40D | 6-VPR-25D*¢ | 6-VPR-32D 6-VPR-40D Type 10-VPR-25D | 10-VPR-32D | 10-VPR-40D | 15-VPR-25D | 15-VPR-32D | 15-VPR-40D
Closing operating mechanism Motor-spring charged mechanism Closing operating mechanism Motor-spring charged mechanism
Standards*! JEC-2300-2010 / IEC 62271-100-2012 Standards*’ JEC-2300-2010 / IEC 62271-100-2012 IEC 62271-100-2012
Rated voltage (kV) 3.6 7.2 Rated voltage (kV) 12 15
600 / 630 600 / 630 600 / 630 600 / 630 600 / 630 600 / 630 600 / 630 600 / 630 600 / 630 600 / 630 600 / 630 600 / 630
1,200/1,250 | 1,200/1,250 | 1,200/ 1,250 1,200/ 1,250 1,200/ 1,250 | 1,200/ 1,250 1,200/1,250 | 1,200/1,250 | 1,200/1,250 | 1,200/1,250 | 1,200/ 1,250 1,200/ 1,250
1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600
Rated normal current (A) Rated normal current (A)
2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
3,000/3,150 | 3,000/3,150 | 3,000/3,150 | 3,000/3,150 | 3,000/3,150 | 3,000 /3,150 3,000/3,150 | 3,000/3,150 | 3,000/ 3,150
Rated frequency (Hz) 50/60 Rated frequency (Hz) 50/60
Rated short-circuit breaking current (kA) 25 3.8 40 25 3.5 40 Rated short-circuit breaking current (kA) 25 315 40 25 35 40
Rated making JEC 63 80 100 63 80 100 Rated making NEE 63 80 100 63 80 100
U () IEC 65 81.9 104 65 81.9 104 G () IEC 65 81.9 104 65 81.9 104
Rated short-time | JEC, 2s 25 1.5 40 25 31.5 40 Rated short-time | JEC, 2s 25 315 40 25 31.5 40
withstand current withstand current
(kA) IEC, 3s 25 3.5 40 25 3.5 40 (kA) IEC, 3s 25 315 40 25 35 40
Rated opening time (s) 0.03 Rated opening time (s) 0.03
Rated breaking time (cycles) 3 Rated breaking time (cycles) 3
Power frequency Power frequency _
Rated withstand | (JEC/IEC) e ZZia Rated withstand | (JEC/IEC) 22 /36
voltage (kV) Lightning voltage (kV) Lightning _
impulse(JEC/EC) Sl 60 /60 meUSOUECIED) 75/75, 95 /95
Mechanical M2 Mechanical M2
Type test class*? | Electrical E1, E2 E1 E1, E2 E1 Type test class*? | Electrical E1, E2 E1 E1, E2 E1
Small capacitive Small capacitive
current switching c2 current switching c2
Rated operating JEC 0O-1min-CO-3min-CO (A), CO-15s-CO (B), 0-0.3s-CO-1min-CO (R) Rated operating JEC O-1min-CO-3min-CO (A), CO-15s-CO (B), 0-0.3s-CO-1min-CO (R)
sequence IEC 0-3min-CO-3min-CO, CO-15s-CO, 0-0.3s-CO-1min-CO sequence IEC 0-3min-CO-3min-CO, CO-15s-CO, 0-0.3s-CO-1min-CO
No-load closing time (s) 0.1 No-load closing time (s) 0.1
Closing operation Motor 1.2 (motor charging time: 6s) Closing operation Motor 1.2 (motor charging time: 6s)
control current (A)* | Control current 35 control current (A)*? | Control current 35
(Closing coil) ] (Closing coil) ]
Tripping device Shunt tripping coil (STC) Tripping device Shunt tripping coil (STC)
Opening control current (A) 4 Opening control current (A) 4
(STC)*a (STC)*S
Auxiliary switch 5a5b (10a10b)** Auxiliary switch 5a5b (10a10b)**
Operating counter (mechanical) Standard equipment Operating counter (mechanical) Standard equipment
Mounting configuration*” Fixed (type-L) / Withdrawable (types M, C, D and G) Mounting configuration*” Fixed (type-L) / Withdrawable (types M, C, D and G)
124 (600~1,250A) 124 (600~1,250A)
Mass (kg)*® 152 (1,600A, 2,000A) Mass (kg)*® 152 (1,600A, 2,000A)
200 (2,500A~3,150A) 200 (2,500A~3,150A)

*1: JEC: Japanese standard JEC 2300-2010, IEC: International standards, IEC 62271-100-2012. *1 : JEC: Japanese standard JEC 2300-2010, IEC: International standards, IEC 62271-100-2012.
*2 : Type test class described in IEC62271-100 (see page 5) *2 . Type test class described in IEC62271-100 (see page 5)
*3 : Closing operation/control current and opening control current show the value of 110V DC. *3 : Closing operation/control current and opening control current show the value of 110V DC.
*4 : Auxiliary switches are available up to 10a10b by adding 5a5b. *4 : Auxiliary switches are available up to 10a10b by adding 5a5b.
In addition, when selecting additional shunt tripping coil from optional accessories, the switches are 3a3b and will be 8a8b by adding 5a5b. In addition, when selecting additional shunt tripping coil from optional accessories, the switches are 3a3b and will be 8a8b by adding 5a5b.
*5 : Mass of VCB units (including 12kg of the type-M) (excluding for options). *5 : Mass of VCB units (including 12kg of the type-M) (excluding for options).

*6 : Refer to the catalog (JNEC-SL-0150) for class E1 of 25kA, standard draw-out operation (types C,D and G), and the fixed (type-L), for the rated current of 1,250A and lower of *6 : Refer to the catalog (JNEC-SL-0150) for class E1 of 25kA, standard draw-out operation (types C,D and G), and the fixed (type-L), for the rated current of 1,250A and lower of
products rated at 3.6/7.2kV. products rated at 3.6/7.2kV.
*7 : Fixed (type-L) is not compatible with the rated voltage 15kV BIL95kV and code B. In addition, withdrawable (type M) is not compatible with the mounting configuration of class CW. *7 : Fixed (type-L) is not compatible with the rated voltage 15kV BIL95kV and code B. In addition, withdrawable (type M) is not compatible with the mounting configuration of class CW.



09

3 . Description and Structure

M VCB Configuration

Manual charging handle aperture
Primary junction

Manual close button
(with button cover)

Manual trip button

Closing spring
indicator

Secondary junction

Front view of VCB Rear view of VCB
Fig. 9 Fig. 10

M Mounting Frame Configuration

Front view of mounting frame
(with earthing switch)
Fig. 17

Rear view of mounting frame
(with earthing switch)
Fig. 18

Closing spring charged indication switch (page 21) Additional auxiliary switch (page 22)

Fig. 11 Fig. 12

Mechanical locking device (page 21) Additional shunt tripping coil (page 22)

Fig. 13 Fig. 14

Tripping coil disconnection monitoring (page 21)
(+)

Draw-out mechanism padlock device (page 22)

o
a2

o Fig. 15 Fig. 16

Padlock device for close and trip button (page 22)

Fig. 19

Position switch (page 23)

Fig. 21

Earthing switch (page 23)

Fig. 23

Short-circuit capacity earthing (page 24)

Fig. 20

Optional terminal (V: Vertical, H: Horizontal) (page 24)

(Vertical) Fig. 22 (Horizontal)

Shutter padlock device (page 24)

Fig. 24
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4. External Dimensions (1

M 600A/630A, 1,200A/1,250A Rating: External Dimensions (Circuit Breaker) M 600A/630A, 1,200A/1,250A Rating: External Dimensions (Mounting Frame)

o
) 229 180 229 Air clearance for ventilation (more than 400cm?2) 300
Partition 34 34 -
(not supplied) Partition 2-M8 tap screws for partition
Q'I R | (not supplied) (pitch=300)
Details of main-circuit terminal
L 540 4-914 holes I /ﬁ / — et
s —F— O] B Bl B g
180 180 3 S
( F T 1 Front plate 34, 475 82 /' aﬂ‘ 2x2-¢12 holes for mounting = %l\ == -
Vacuum Upper o - (pitch=300X450) 2X2-M8 tap screws for partition L I K ) 8
Manual charging interrupter N terminal & & (pitch=320%605) @
handle aperture [3Y 2x2-¢10 holes o P g o () )
0 Operati e —ole v —ote =
L 1| couter L q 8 — e Tee
Manual close e == =523 T =3 2-entrance holes 2-M8 tap screws for partition =N EIVEES ©
button Closing spring Es g]‘ r for control wire (pitch=300) o) -
(with the cover) charge indicator - i =) Faiz] (o) 2
- 2 N T olod
™ =N == \ L= <
on-Off = o >
'\ng\’cator \© |:|/ Secondary S g Sro £ e e ~
— o | metion 8 ' N e ) 8 [ By Jq o
Manual trip J e o N ST 2-¢12 holes for mounting ) . g
button [[/ Handle terminal 2x2-611 hol OT (pitch=450) a o =
-p11 holes O g 312 Partition = -
—t 3 o]
o 2 for shipping clamp >5~Interlock plate 30 i M8 tap sorew |19 L <
i © _ (pitch=40) _ 450 2 p (not supplied) AT 554, 3 [NOTE]
L 613 Interlock plate for code B with interlock \ 300 In case of BIL95kV,
Test and disconnected ‘ 2x8-¢7 holes for mounting Rear vi set the no edge busbars.
il position A |15 (pitch=405) [EteaTevlE
o o § 34 195 _, Connected position i Barrier for mounting 4-M12 tap screws
A 208.5 T (for type 15-VPR-25D/32D/40D) (depth=22)
4 3 o5 2 ) e N ) M12 bolt
d o o - o .o o T . 81 gl = o Y EE‘T\_‘F | Main-circuit terminal | P | / o I Torque=35N-m
—=a| _ ! ! ! i
A s W e [ B9 | 3| Pation O ,ig gﬁ B i
\_ 210 85 Mejieplcereh) ik ®| (not supplied) 24 =t (st =
534 391 166 for earth terminal L L AE A S, = L h=18~20
- 564 - Wheels __(center of VCB) o ] [ ~30._[18 o IS ength=
- A R o
. ) It > ® &
Fig. 25 - 3 4 =018 210 | 210 o
i § a TN S «
4 oogiied 3 8 9 [ [ g
[ ! L i 0
. . 540 - il ol == @ g=td 5 i =i
Withdrawable with door closed Front plate 9, : . - o
(type-M) 180 180 v 34 579 P NG ! o i £152 | o IS 30 |[]130 30 *Set the busbars so that
interupter N, junction Lodes 2 Ao | © 80[126]60]1267]80 this distance keep 126mm
Tl @ 5 9 or more, or cover busbars
Manuaicieeie L with insulation cover.
PR Operation 30 680 ko Details of main-circuit terminal
counter 2285
mﬁ?&fl @l Closing spring =1 —t
(with the cover) charge indicator } | '/E'— Flg 27
On-Off \@ Secondary Handle = © 1 1 5 o
e — (e} (o] é“;:e"? with interlock ° LE B T 3
Manual trip | ) I (
button s e M
e — || o ‘ Classes PW and MW
9 \\ 3
2 -—T—0 (j 3 (types M, D and G)
i . S 605
Nameplate | J 229 Air clearance for ventilation (more than 400cm?) 300
Partition T Partition "
[ﬂ 121 @ (not supplied) " i N (not supplied) 2-M8 tap screws for pa:rlltlon
N (pitch=300)
[e] (o} g/laxlimum & o \ :] ‘:
isplacement
ﬂ magnitude ] D T e %
(=) 3 () ol = I T 5| 2x2-¢12 holes for mounting =
JT - = ﬁsﬁj 210 | 7 : (pitch=300X450) o .
o
L 505 ] IS] @ s 2x2-M8 tap screws for partition 8
Wheel: 188 ] 0 3"
L~ 566 il i * { N (pitch=320X605) 3
Draw-out Shutter guide " 2X2-910 holes 8
handle aperture
E3 )
d 2-entrance hples 2-M8 tap screws for partition ©
Withdrawable with door open " 540 . B Qo ] i 2 for control wire (pitch=300) Ol
(types C, D and G) 180 180 34 579 ‘ 3 [ &,
Vacuum Primary J) C ) 0 0|
| dnterrupter Np junction 9 h S o£ 2-¢12 holes for mounting ﬁ = = ~
ey | R gy Sy oot o9 5 N
L o ° o o ° e,
! Operation ET 49 312 IniEmoEs ez . , o g
i Operat 2x2-¢11 holes (types D,G) 30 O
Vol o ! for shipping clamp 450 25— < Partition M8 tap screw for earth QL <
button o Clocing spring :ﬁ1 — (pitch=40) 613 Interlock plate for code B with interlock I} i{not:stpplisd) Lif l‘ﬂ“g':é]of BILOBKY. <ot e no
i i Cavis)_ ! [ Test and disconnected position ‘i« 2x3-¢7 holes for mounting 300 i e 0
T \@ 7z Secondary =l o i ! ! Connected position 15 (pitch=405) Rear view
indicator __lunction o RE i I 34, 195 Shutter device Barrier for phase 4-M12 tap screws
M o o Code B:with interlock 1 . 1j & 208.5 1 (for type 15-VPR-25D/32D/40D) (depth=22)
Manual trip \\ H [ -
button H landle o il . ,
=t | ] r Main-circuit terminal . i " ¥I1 2 b0|}35N
[ . I Il Torque=35N-m
— [0 n —m |8 L L
3 < o] = z i
B |~ 0 { i | Partition g I r
‘ 9 (not supplied) ‘ S Length=18~20
il Code A = i if & 3 i
Nameplate : i =4 i 9] !
amepiate H without interlock s = g & it ! 210 210 9
o [¢] Interlock plate, [ © = <t S i (4
I - 3 8 [ fl—=
° ( \O) o @ N N
q o o o SJME" > o MIJ 81 S ‘\o\' © o T o i } L 0
- ) \
r k| S Interlock lever & & i a 2 30 30 30 *Set the busbars so
=5 Wheels o ., .. N s4 . b © « 80126+ 80/126*| 80 that this distance keep
LA ., AR [T pis SelR: 7 126mm or more, or
Draw-out Maximum N N Tuner g - cover busbars with
Interlock pin handle aperture ?“\:gﬁfsdrr;em Additional auxiliary switch (option) I 30 Details of main-circuit terminal insulation cover.

Fig. 26
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4. External Dimensions (2

M 1,600A, 2,000A Rating: External Dimensions (Circuit Breaker)

—grse=x
e
. s
Fixed (type-L)
17, 4025 S
o~
—
i
N Sl
= N~
Details of main-circuit terminal &
540 35|
=i 4-¢ 14 holes
180 180 e
I Front plate 34 475 82
|
i Vacuum L
Manual charging \ interrupter N Upper
handle aperture ‘ terminal
i Operation
counter =
Manual close o " Pad i / |
button Hs. T]E' —fE5Aa3- Closing spring 4 [ i
(with the cover) charge indicator 4 ==y ] 8T
Secondary \ )
junction oo ary
On-Off ™ = ° E
indicator \© / o
° 4 &
~ T
Manual trip \o\ o W—l i Lemar
Handle \—[ i —l terminal
o e I = =
1) oo r\:"_\ﬁg ] '] 13
| | e JleEee: +H‘
g | - n o
N
Nameplate
]
N
o (¢] G
4-¢ 14 holes I
— 5 o 5o o o
q . bg
AaF 1k €
B0 M8 tap screw
534 for earth terminal
" 564 Wheels 391 166 (center of VCB)
f
Fig. 29
Withdrawable with door closed o0 "
579
| 180 180
(type M) Front plate
Primary
Vacuum i i
Manual charging interrupter N _lunction
handle aperture -
Operation
counter
mat(';:‘ Cose Closing spring
(with the cover) __Charge indicator i"!1
Secondary | | L/
On-Off g junction L m?_q i i
indicator \© % Code B with interlock Handle ; ; =
Q| (e} ‘ ! &
Manual trip u E/ Tf
button ™
S| | Interlock plate @
<« — [
: —0 i g
1 (1
Nameplate T ! i ');ﬁ,ﬁ)
| i
” 21 Additional auxiliary 1
[e] (o] Maximum switch (option) i )
displacement
ﬂ magnitude Iv|
=) n = s pd
[a] ©
K &
L 505
o 566 o 188
f
Draw-out Shutter guide
handle aperture _ Wheels
Withdrawable with door open =t o 7o
(types C, D and G) e L Front plate
Vacuum Prim?ry
il el unction
Manual charging m N J
handle aperture .
= Operation
counter
Manual close 9 {m
button Closing spring
(with the cover) charge indicator | I
=
L
~ Secondary
On-Off § A r—=
indicator \‘D CI/ __junction 3
) o Code B:with interlock o o]
Manual trip [ E/ M | L
button andle P |
T—1 | e
@ ! %
Nameplate I | |
Code A L=
H without interlock
o
@ &
(e] o Interlock plate
o
o «©
1 o & o 5 Vo ® 5 T e S Interlock lever \O &
T - 3 —
S,
- L K Wheels
505 21 29 391 188
Maximum o
. Draw-out displacement 1.56 ) Shutter guide
Interlock pin handle aperture magnitude Additional auxiliary switch (option)
Fig. 30

M 1,600A, 2,000A Rating: External Dimensions (Mounting Frame)

Class CW (type-C)

655
254 180 254 Air clearance for ventilation (more than 400cm?) 500
Partition 34 34 2-M8 tap screws for partition
(not supplied) Partition (pitch=300)
1} (not supplied) ~
)
IS 3 e S
% £ il 2X2-M8 tap screws for partition ™ %\'\ ’ a\ ’\ | |
I | = 2x2-¢12 holes for mounting itch=320x .5 o o o
. a0 | < | (pitch=300X450) (pitch=320685) =41~ teade et |~ e
S @ T v ] e el
%} & 2-M8 tap screws for partition § L
f 2x2-¢10 holes (BlctizS00) Vit R i i O
B3 2-entrance holes BN Fele] (e © 4
for control wire olo) | o
S | et - of | NTATTAT 2
i T - ARNGEIRAE
Bl - o of o oo @|
B4 H P N SN, v 2-¢12 holes for mounting g. s T
o (pitch=450) M8 tap screw for earth
'-T 4§ 312 - 30, . Partition IR R S SR ﬁj»‘* g [NOTE]
o Srpoping oo 450 g il ks [T (not supplied) 2542 In case of BILO5KV.
p;zpngCh:“Op) 625 Interlock plate for code B with interlock L, 2%3-¢7 holes for mounting 300 set the no edge busbars.
Test and disconnected position # (pitch=405) Rear view
Connected position |t |15 Barrier for phase
34, 195 7 (for type 15-VPR-25D/32D/40D) 4-M12 tap screws
. . . 208.5 . - (depth=22)
i G ol ) o | e — Main-circuit terminal ‘ M12 bolt
] | L ! L) Il Torque=35N-m
3| Partition = Q —of i
8 (not supplied) 24— that? E o JOL:
s — & Length=18~20
@ = o
o l i 23 &
o 4 210 | 210 o
R * < =
S 3 g n M =
B ,Tr[i L i L w
- o olo oo o 2 g 0 (1] 1 1]
g g SIS N [ 30 30 *Set the busbars so that
B [ B o o T this distance keep 126mm
Bk = mee Ao i - 80}1267/80/1267/8Q or more, or cover busbars
688 23] with insulation cover.
30 680 50 Details of main-circuit terminal
228.5
Fig. 31
Classes PW and MW
(types M, D and G)
254 655
5 Air clearance for ventilation (more than 400cm?) 300
Partition T T -
(not supplied) F’artition fod) 2-M8 tap screws (f;)irt (?r?—’gt(l)%r;
not supplie: =
o 1
|
2X2-¢12 holes for mounting S
(pitch=300X450) H ol
o 2X2-M8 tap screws for partition g
=l (pitch=320X655) @
2X2-¢10 holes o &
— I
R 2-M8 tap screws for partition N
2-entrance holes (pitch=300) &
- for control wire @
3 3
[l ° EEl 5 ®
«»‘1 )| O 2-¢12 holes for mounting & . 2
o ho | = "7 7 (pitch=450) . & o
3 44 E Iy Partition o |
OT .| Interlock plate (not supplied) ) . ° =
2x2-¢11 holes ™ 4—449 312 —__(types D.G) 30 o
for shipping clamp 450 30 M8 tap screw for earth o ; [NOTE]
(pitch=40) 625 Interlock plate for code B with interlock W ) *300 = In case of BIL95KV, set the no
Test and Disconnected position ol gadios ff’,;.gﬁiﬂ%r},g) EIDEER:
34 G5 Connected position |-} L15 7Barrier e Rear view
208.5 || Shutter device || 1 (for type 15-VPR-25D/32D/40D) prl h2=1265) screws
Main-circuit terminal
L ® I M12 bolt
i L L ) & i1 Torque=35N-m
< N A——ot i
S| Partition 8 @E —= o
3 o . (not supplied) 8 Lengt 20
- - i o
E Oa g T it i 3 ]
\ g & 210 | 210 S
I ™~ < o Fifa FH o =
s & & HE| t =
z T [}
e | I A S o HB ML T
@ o 0lg o 9o © o INES X 0 30 30 30 *Set the busbars so
N N o 80]126*|80[126* |80 that this distance keep
he® it LoP2-ts! g = 126mm or more, or
- cover busbars with
688 ‘ . o . insulation cover.
1 3Q Details of main-circuit terminal

14
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Withdrawable with door closed (type-M)

4. External Dimensions (3

M 2,500A, 3,000A/3,150A Rating: External Dimensions (Circuit Breaker)

540
200 200 34, 579
Front plate .
Primary
junction
Vacuum &
interrupter \
Manual charging
handle aperture oo P
Manual close —
button & g b
(with the cover) losing spring G
E— charge indicator \
Qi Handle = - |
indi Secondary r— ©
indicator :I‘/ s 4
- | \@ junction \ . i §
Manual trip \& o Code B:with interlock ) -
button sy D/ U o ‘—L]' d .
- | Interlock plate [
o T O _ 3
3 0O 11
o a4 | -}
| LS p
Nameplate [ﬂ - .
— 21 Additional auxiliary 8
—f switch (option) /
o e} Maximum {aption} f [ S
displacement
magnitude )
[l ] oy o — o (%) s 3 _ 0
o [E==rT O 1% N
L 505 j\ 6 188
566
Draw-out i
handle aperture Wheels \ Shutter guide
W awable with door open (types C, D and G)
540
200 N 200 Bl 34, 579 _
T BEEE— Primary
i junction
Vacuum
g ) R
Manual charging | _interrupter N
handle aperture I
I Operation
Manual close ‘ JCOTN) CTig
button ‘
(with the cover) | Closing spring
charge indicator
Handle
OO Secondary
indicator junction a
Manual trip [0 o Code B:with interlock
button ] l:r/ .
[T I
— ! @
- — L Interlock plate
R |~ \O (
! Code A
Nameplate H without interlock
S
o (¢] ®
Interlock lever
®
"‘HJ ° °© o o J@L s o ° I ) 6
n
il —{f | &
Wheels
505 21 29 391 188

Draw-out
Interlock pin

Maximum 56
displacement NG
handle aperture mapnitude \ Additional auxiliary switch (option)

Shutter guide

Fig. 33

M 2,500A, 3,000A/3,150A Rating: External Dimensions (Mounting Frame)

Class CW (type-C)

Air clearance for ventilation (more than 400cm?) ;gg
Partition — e i 2-M8 tap screws for partition
(ot supplied) = r: ﬂ 7] o ed) (pitch=3800)
] : n n =/
o - i N
F e / o 2%2-¢12 holes for mounting < 2 sce e
° -%‘JFL 410 S (pitch=300X450) S
(o) 1 2]
€ & 2%2-M8 tap screws for partition 4—p 49
| = 2x2-¢10 holes (pitch=320X755) @
™
| E3 -
=“ r 2-entrance holes 2-M8 tap screws for partition & — G
2 3 L for control wire (pitch=300) L 8
3k | e S 4 8
H 1 °°I = 3
ot -4 e+ L 4-¢12 holes for mounting 0 &
38 by 4 (pitch=730,450) g P I @
2x2-611 holes 2| o 812 | @ e 8
for shipping clamp 450 30 Interlock plate o G q -
(pitch=40) 720 - "
— Partition M8 tap screw for earth r
730 (not supplied) 254 © [Note]
300 In case of BIL95kYV, set the no
i dge busb:
Test and disconnected L . cadtic SR
position i 2X3-¢7 holes for mounting
| (pitch=405)
Connected 4-m12
34 195 position tap screws
0 o [208.5 (depth=22)
M12 bolt
< I Torque=35N-m
Partition i BiE [ 3 F
(not supplied) © tF=H] Fiiial R
£ N Length=18~20
e ©
) © I [ S 98,126, 98,126, 98
@ &
@ % s i e
S ol Li— 183
\ = v = \ = N . | [ <
b u 0 [ 1 -
Q Q@ < 475 47.5 *Set the busbars so
B} d & 72 L Sl N 40 40 1 1140 thatthis distance keep
71 W B\ gy ) L T
T ) 100|125*|100] 125+ |100 125mm or more, or
cover busbars with
30 680 Details of main-circuit terminal insulation cover.
Classes PW and MW
(types M, D and G) 155
; - 2
- Air clearance for ventilation (more than 400cm?) PN i S (e wEmiien
Partition Partiti (pitch=300)
(not supplied) ot Sopplied)
o
«
3
2X2-¢12 holes for mounting & 9]
3 (pitch=300X450)  ox2.M8 tap screws for partiton +—# + 8
8 (pitch=320X755) 0
2x2-¢10 holes o & 4=
T 2-M8 tap screws for partsmon o
- ; (pitch=300) Bl
% ‘ . for control wire Ik + g o
A @
H { § i OOOI 81 . 0| <
W m =Y 4-¢12 holes for mounting b8 F T o
[ IS e 1 N Y e (pitch=730,450) Partition | %
= it o of —|
2x2-¢11 holes g g 312 z;‘;ggg%‘; 8')"’“‘3 (not supplied)
for shipping c:Iamp 450 _Ilso M8 tap screw for earth
__ (pitch=40) 720 [Note]
730 ) 300 In case of BIL95kYV, set the no
Test and disconnected i . ) edge busbars
position | 2X3-¢7 holes for mounting Rear view 9
C S (pitch=405)
34 195 4-M12 tap screws
o o /208.5 Shutter (dept=22)
device M12 bolt
. ) || Torque=35N-m
° o fr=] Bagl = o
Partition @ il Sikal HH 0 L
o e (not supplied) 9 Length=18~20
@ = @
g 0 N
@ &
IS
8 3
<
5 =17 e
@ o 47.5 47.5 *Set the busbars so
o ! & 40 40 40 that this distance keep

30

125mm or more, or
cover busbars with
insulation cover.

100] 125*/100| 125*|100

Details of main-circuit terminal



5. Connection Diagrams

M Withdrawable: Standard Connection Diagram (Code A) ... e s o150 in afied (ype-l).

AC or DC

in the control

Note:

For DC voltage,

Substrate " )
set the COM to the positive terminal.
J g VCB auxiliary switch 5a5b
30N Off
i ©) ® (<) DOOROGD OO D
RARRERAN

J5 3 J5

ZNR1
D1

D3

J5

52a

L

52a

/" Capacitor ™\,

{ tripping device |
% ACT AC2DC+ DC-
NP Qe QS

3]

OO ORA®

This device is not supplied with the VCB;
please order separately.

The shunt tripping coil (STC) is for DC
only; for AC operation, use a capacitor
tripping device for conversion to DC.
For rated voltage of 100/110VAC,
200/220VAC, use a STC with a 100-125
VDC rating.

()
; ! DC output
When the auxiliary switch o
has micro current specifications, W
terminals ®~ (3a3b)
are standard contacts and
terminals & (2a2b)
are contacts for micro current. 17P
Note:
The following are VCB options:
the micro current specification auxiliary switch,
the tripping coil disconnection monitoring H
(terminal No. 30),
the capacitor tripping device and LS3. D / 13p
[ I
Front view of the VCB
In the above wiring diagram; -
Circuit breaker : Opened state
Closing spring : Discharged state
Motor circuit : No-voltage condition
M : Motor (for charging the closing spring) LSO - Limit switch (for detecting VCB's position)
CC  :Closing coil  STC : Shunt tripping coil LS1 : Limit switch (for detecting the charging of the closing spring)
52Y : Auxiliary relays (for motor) LS2 : Limit switch (for starting up and stopping motor)
52X : Auxiliary relays (for prevention of pumping) LS3 : Limit switch (for closing spring charged indication)
52a/b : Auxiliary contacts for circuit breaker R1/2/3/4 : Resistor (R3 and R4 200/220V only)

Fig. 36

M Withdrawable: Standard Connection Diagram (Code B) ...t no 5o in afied type).

AC or DC

in the control

Note:

substrate For DC voltage,
777777777777777777 set the COM to the positive terminal.
‘ o o ‘ VCB auxiliary switch 5a5b
©) ® DOOBOOONDRD
T

J5 § J5

ZNR1
D1

NR3
DS

D3

52a

52a

L)

e

/" Capacitor ™,

{ tripping device |
\_AC1 AC2DC# DG- /
O Qe

OOV ®

This device is not supplied with the VCB;
please order separately.

The shunt tripping coil (STC) is for DC
only; for AC operation, use a capacitor
tripping device for conversion to DC.
For rated voltage of 100/110VAC,
200/220VAC, use a STC with a 100-125
VDC rating.

J5 J5
()
@ @ © i
; ! DC output

When the auxiliary switch

has micro current specifications,
terminals @~ (3a3b)

are standard contacts and s R
terminals N (22b) econdary junction

are contacts for micro current.
Note:
The following are VCB options:
the micro current specification auxiliary switch,
the tripping coil disconnection monitoring
(terminal No. 40), E
the capacitor tripping device and LS3.

[ I
Front view of the VCB

In the above wiring diagram;
Circuit breaker : Opened state
Closing spring : Discharged state
Motor circuit : No-voltage condition
M : Motor (for charging the closing spring) LSO : Limit switch (for detecting VCB's position)
CC : Closing coil STC : Shunt tripping coil LS1 : Limit switch (for detecting the charging of the closing spring)
52Y : Auxiliary relays (for motor) LS2 : Limit switch (for starting up and stopping motor)
52X : Auxiliary relays (for prevention of pumping) LS3 : Limit switch (for closing spring charged indication)
52a/b : Auxiliary contacts for circuit breaker R1/2/3/4 : Resistor (R3 and R4 200/220V only)

Fig. 37
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6. Accessories

[ Secondary Connector

600-1,250A

f

e

1,600-3,150A
For types C, D and G

For type-M

The panel side lead wires connect
the input voltage and VCB unit.
They are inserted in the control
plug section of the VCB.

Number of accessories:
1 per unit

This handle enables the closed
spring to be charged manually
by inserting the handle in the
front manual charging handle
aperture and rotating clockwise
for approximately 15 rotations.

Number of accessories:
1 per 1-5 VCBs (min. 1)

This is a insertion / draw-out
handle to move the VCB unit
between the test position and
the connected position.

Number of accessories:
1 per 1-5 VCBs (min. 1)

[ Lifting Adapter

)
L

A lifting adapter used to lift the
VCB. Please refer to the directions
for use in the instruction manual.

-~

Number of accessories:
1 per 1-5 VCBs (min. 1)

[ Shipping Clamp

600-2,000A

These are fixtures for shipping the
VCB and a mounting frame together.
Use them as described in the
instruction manual.

Number of accessories:
1 per unit

2,500-3,150A 3,150A rating
For type-M (shipped with a panel)

For types C, D and G

20
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7 . Optional Accessories

M Closing Spring Charged Indication Switch

Used for charging/discharging output of closing springs.
The contact number is 1C.

Table 5 Contact ratings.

Rated voltage (V) Resistance load (A) Inductive load (A)
125AC/DC 55 55
250AC/DC 3 1.5

Secondary
junction
(1 Secondary

junction

I R gosses
o [ 38
=l 0/e/0/e'c}
© B 17P
\ ]
14 L]
il —
X
—
LS3 — LS3
r— TING o5 4 O — TINC g
7> ! 73> ‘
o o NO_pg 1 CA NO 39
*1: Please refer to the standard connection diagram for e Q 1 ( - Q 1 (
the VCB (P17 and P18). ' 7 A\ 7
*2: Fig. 38 shows a closed spring in a dischrged state. Q ¥
*3: LS8 (limit switch for the spring charge indicator) | ‘ —
*4:For DC voltage, set the COM to the positive L 777777777777 ?SMZ# L 777777777777 ) 37—
electrode. X-10GW22-B X-10GW22-B
(OMRON Co.,Ltd) (OMRON Co.,Ltd)

Fig. 38 Wiring diagram
B Mechanical Locking Device

The interlock system is configured to lock the VCB in the off position. To
shut down the VCB either automatically or manually requires the VCB to
be locked using the key. The key can only be removed after the VCB has
Key for interlocking b been opened and locked. The VCB cannot be closed in this state.

Note that users are responsible for preparing the interlock key; a key will
not be supplied by the manufacturer. In addition, note that this feature
cannot be used together with the draw-out mechanism padlock device.

Table 6 Specifications of key for interlocking.

Manufacturer Castell
Model FS1
= Lock portion symbol User option
Key rotation 90 degrees clockwise to trap
Spigot dimensions 9.5mm? X 22mm long

M Tripping Coil Disconnection Monitoring

()

52a

La This function monitors disconnection of the tripping coil and control
connector based on output from the input terminal. The disconnection
monitoring current is 30mA or below.

¢ Fig. 39

M Additional Auxiliary Switch (Additional 5a5b)

The switch makes it possible to add 5a5b to a standard 5a5b contact
number to create a 10a10b arrangement (the additional auxiliary contact
has no settings for micro current contact). It is also possible to create an
8a8b configuration by adding 5a5b to the standard 3a3b contact number
through use of the optional additional shunt tripping coil.

M Additional Shunt Tripping Coil

(+) ()
Tza Tsza
An additional shunt tripping coil can be arranged 52a 52a
through addition of an independent tripping coil. If
one of the tripping coils malfunctions, the other
tripping coil can still perform tripping. krd k1d
) )
Fig. 40

This padlock can be used to lock the VCB in the
connected position or test / disconnected position.
Note that users are responsible for preparing a
padlock; a padlock will not be supplied by the
manufacturer.

This padlock board can be used to cover the
VCB closing and tripping buttons and prevent
manual switching operations. Note that users
are responsible for preparing a padlock; a
padlock will not be supplied by the manufacturer.

22
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7 . Optional Accessories

M Position Switch (Connected Position / Test and Disconnected Position)

&

Switches for the test position

%

A gy

Switches for the connected position

Output of the test and disconnected position as well as the connected
position of the circuit breaker. The maximum output contact number is 2C for
the test and disconnected position and 4C for the connected position.

Table 7 Test and disconnected position

Table 8 Connected position contact ratings

contact ratings (switching). (switching).

Rated voltage (V) [Resistance load (A)| Inductive load (A) Rated voltage (V) |Resistance load (A) | Inductive load (A)
100~125AC 10 6 100~125AC 15 10
100~125DC 0.5 0.05 100~125DC 0.5 0.1
200~250DC 0.25 — 200~250DC 0.3 —

1 unit 2C for test and disconnected position 2 units 2C for test and disconnected position

2C for connected position 4C for connected position

Wiring diagram of test and disconnected position contact

No.2 SW X \ (/ 7 No.1 SW

Wiring diagram of connected position contact
1.25mm?, yellow, 2m

1 1
Bt b5l 1R1 1W1 2R1 2W1
coM|®  No| NC NC[ No|  COM|[) il5iz i | = A
1R3 1w3— L2R3 2W3
1.25mm?, yellow, 2m D\4 D‘G e D‘2 D\3 E\1 No.1 SW No.2 SW
BZ-2RW822-T4-J Azbil Co.,Ltd. TDL-22C-S Fuiji Electric Industry Co., Ltd.
5~13

anR . Connected position
Position detecting contact

switch timing NC:ON |

Test and disconnected

position contact
NC:ON |

N,

VCB insert/draw-out stroke 1955

] t NO:ON

[
| Test and disconnected position |

| Connected position

Fig. 41

Conductors can be installed vertically and horizontally inside panels
through use of horizontal and vertical terminals
in the mounting frame terminal area.

B
‘ﬁiLA
= 1
J L o
N~ AN
yAR o 600A~2,000A [2,500A~3,150A
o yau i A 20 24
5|~ A = 0| 1 B 172 184
i Cort §82 c 210 224
VA Fila—jo
6X4-¢15 holes 40| |20 Lo Mgy o D 620 600
(pitch=40x40) : 7 E 155.5 160.5
For 600-2,000A 30 ‘ 680 B|
A
i gt <|
e \—L‘
ol © S/ i ] l
o e Ve o 600A~2,000A [2,500A~3,150A
/ - < A 20 24
= T 1o B 340 336
6X4-¢15 holes 50| |25 [Ft f o
(pitch=50%50) J : [t C 210 224
For 2,500-3,150A 350

M Shutter Padlock Device

This padlock prevents release of the shutter in the mounting frame. Note that
users are responsible for preparing a padlock; a padlock will not be supplied by

the manufacturer.

M Short-circuit Capacity Earthing

frame
panel

The ground-fault current to the VCB

flows into the earth bus on the
side at the VCB's connected

position.
Current flow of 40kA-3 seconds.

2-¢12 holes

{4:;,
EE

196.5

142 20

This earthing switch is used to gr

ound the main circuit part (lower

side of the mounting frame). It enables simple safety checks at
the time of maintenance and inspections.

Class E2 (40kA / 3s)
Applicable standards: IEC 62271-102-2012

Table 9 Coil ratings.

Rated voltage Current flow

Accessories: Operating handle: 1 piece / 1-5 ES unit (s) 1007110V DC 63mA
Option Terminal block
Electric interlock circuit ~ TE-K2-9:
EARTH position [ —_ T ()(+) (M3.5 Screw)
U\ = or=| S| |CRIEI|E2|E3|E4|ES|ER h
Handle ol Ls2
(ES Ope.) =] (EARTH_position)
~ Wit & siice o X-10GW22-8
s 8 / I X rent e (OMRON Co.Ltd)
o ~=/Range of handle motion i 1 (e —uot = comn | o (Lg;F o
= o b= 4 = ) *_position;
OFF position il 3] 8| 3 X-10GW22-8
1‘ il £z (OMRON Co. Ltd.)
: S chly
ON . 3.2-¢14holes 30 15 [Connection diagram]
® 890 hoa N
- -~ 411
[Range of handle motion] Mounting frame width
Main-circuit terminal for earthing switch
Shutter open " ‘
position
0777‘ 0] é e 6 [0 ) = Ky L)
—t = Handle insertion part .
301} =f=t Handle insertion , ) N
14 3| part Shutter close v []E EARTH position
3 posttion / =" Acterminal thickness
<§( - 600~2000A:20
=9 - 2500~3150A:24
82 - g
N ¥
il N\ .. (©68)
83 4T : 9
20 6 50 S L
306 Indicator 88 | OFF position
06 |
. ) ) End of mounting frame, 212 ¢11 hole for earth 210 210
[Detail of handle insertion part] BronUsionloNshiter ‘ 710 411 636
Fig. 42-1

Main-circuit terminal for the
mounting frame(attachments)

This gap more than 3 mm

Terminal connection for the
main circuit (Out of supply)

Main-circuit terminal

w_ for the earthing switch
""""" — Terminal connection for the
earthing switch(Out of supply)
"
_____ I
- Junction [y
L
— Contactor i
- \ o
% | o |8
i i
2 I Vals o
! [V
g © | /e8| ©
o !
\\ "\, //BOLTM12) Installation floor
. Terminal connec
an

Terminal connection for the
main circuit (Out of supply)

ion for the
tion for the NS

earthing switch(Out of supply)

Connection example 1

Fig. 42-2

Connection example 2
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8 . Relevant Devices

M Surge Absorbing Capacitor (CR Suppressor) M Vacuum Checker
This is a device to absorb the surge generated by switching. This is a device to check the VI vacuum level of a VCB using a vacuum checker.
. Table 10 Ratings. External Panel
- ‘ Type CR-3 CR-6 CR-12 CR-15 - <anying knob 136
& d iy . Applicable circuit voltage (kV) 3.3 6.6 11 15 Remote control
“" * < A 150 200 portion \(”ﬁ: L"Sé‘é?&?ﬁ’;\ -~ Carn
| di= External dimensions @ Lo SN || Warnin
| (mm) *! B 237 337 - - § & Output voltage E@D label °
¢ C 16 20 Panel portion i E/ i oy
S - 3l g ga;l @ Pilot lamp =
Capacitance (uF) 0.05%X3 phases | 0.05%X3 phases | 0.1X3 phases | 0.1X3 phases ® -&- i TEtvaiEss % o
Resistance (Q) 100%3 phases | 100x3 phases | 100x3 phases | 100X3 phases o fleiiorabielorol P I o
Mass (kg) 8.5 10 31 33 e D A
Base foot Fuse Re:mt)le control
© Precautions :o: 136 (made of rubber) 192 outle
. - - . = Remote control
(1) Caution for circuits containing harmonics —
Asis th ith | high itors, pl i tion wh lying CR to circuit Fig. 46
s is the case with general high-pressure capacitors, please exercise caution when applying suppressors to circuits Armmeter [———
with higher harmonic waves. Particular care is required regarding multiple-order harmonic waves which may have Table 13 Specifications of vacuum checker. A &
o
flowed into circuits used for current control via the thyristor. When using a CR suppressor, set the effective value of Type Primary input voltage (VAC) T
resultant current with harmonic waves to the values shown in the table below (values are 1.3 times the rated value). V-1C 100/110/120 . P O\
switch
Table 11 Effective value of resultant current with harmonic waves. V-2C 200/220/240 L&J Test
Type CR-3 CR-6 CR-12 CR-15
Acceptable values for the resultant 0.05A 0.1A 0.37A 0.37A .
current of the harmonic wave effective value / phase | effective value / phase | effective value / phase | effective value / phase M Lifter (F-3C, F-3C + Adapter for Type-M)
(2) How to install s o . o o
Install the CR suppressor vertically; do not install it horizontally or upside down. - This is the lifter necessary to carry the circuit breaker unit in and out of the panel.
F e
(3) caution for regular inspections J ‘ { Please use F-3C and adapter for type-M.
Be sure to ground the secondary terminals of the CR suppressor before touching them. > B 1 Table 14 List of lifter
(4) Caution for withstand voltage tests Type Lifter
1.Please conduct a withstand voltage test after removing any wire connections. L C DG F-3C
2.Take care to ensure that test voltages and application times are correct. Depending on transformer capacity, M F-3C + adapter for type-M

excessive current flow may prohibit the test from being performed.

For withstand voltage tests where the panel includes a CR suppressor, the CR suppressor must be disconnected from 5 of ~
. e I Q| Adapter for type-M only
main circuit. Minimum rotation radius approx.1050 —4‘%___}_ = g
N I==—=-5ny =] 5
Table 12 Acceptable test voltage of CR suppressor. = = v2:¢20 %te_o‘{a e nﬂfyeg oolols i
T <~ = (N[ | D
Type CR-3 CR-6 CR-12 CR-15 L N ) e = EE 2020 4,37 9I5BT &
Between T-T ! minut 6.6kV 13.2kV 24kV 30KV Al J €
minute -3¢ 7
Rated test voltage | AC | Between T-C 7.6kV 14.2kV 28kV 36kV %ﬁ — 2;‘24 &
Between T-C 10 minutes 4.95kV 9.9kV 18kV 22.5kV (Adapter size)
T: Terminal C: Case Safety catcher Sheave Adapter for type-M
(5) Recommended replacement period: 15 years I Guide J\g” Center load
A 370 24508

P59

< il

~—7

620 ‘ 620
. 598 598 4 Wire cover
PN TS i) N I
5 = : - =5
y Uiz detefefs i Jetelefiiiim i
RS — F 3\ 11 - > -—er O| O 0.1uF i - > -4 S0 80
E@i}l@{g@ " =Rt . O¥Ye J =) T i O¥ e =i T_i_To-”‘Q ‘ Wire rope sa0g. 1]
| | | | >l
| a22 \ 540 rapd sy |
4-¢8 installation holes
i Inner R7.5 Inner R7.5
Earkr’\\ﬂgersng;gﬂ / (instral\ation foot) (installation foot) ‘ Winch box

o

=0

L

=

|
|

1l

0~1850

2300

) 640
605 Main mast
110 110 Terminal details 640 Terminal details 180 180 Terminal details [
M 605 Cap M12 screw ] Steering handle
6 screw T80 180 Cap  MI12screw | %
= 3 3 H Floor lock £
¥ 0
A M § 2.4 szq — - — ! (one-touch pedal type) (250) £
s o 2 2-15x20 M i < N £
1) 2 oles & & % oval ] ] = <ZI0 600 . (295)
[l 9 ] | o8 holes Ojlg 3 ! y Free wheel with rubber Nez =
| , 1 Q| 2| Earth terminal io Earth terminal “ (2-9125) -
- ol | | | M8 screw o M8 screw 0 il —
1 S | = S = | S ‘ i (—
350 : T T | i ) T ) =
370 9 Q Fixed wheel

made of plastic

Fig. 45-1 CR-3, CR-6. Fig. 45-2 CR-12 Fig. 45-3 CR-15 ) . (2-$150)
Fig. 47 Lifter (F-3C)

*1: Maximum height of the main-circuit terminal.



8 . Interlocking Process for the Panel Door When Using
. Relevant Devices o Withdrawable with Door Closed (Type-M) Operation Mechanism

M Capacitor Tripping Device (CTD) Through optional processing of the panel door, the VCB unit can be installed together

This device makes it possible to trip the circuit breaker electrically within a fixed time via remote with the following interlock function.

control even when the control power is out.

Interlock function with panel door

2-¢7 holes

Function
u(o\@ Q VCB can only be moved when the panel door is in the
My - closed state.
N Table 15 Ratings.
45 | 45 Type Condenser C |Resistance R1|Resistance R2|Resistance R3
KF-100E 820uF 10W300Q | 10W100Q | 0.5W240kQ Insertion hole for insertion handle
1‘7“'3/31%%% Screws KF-200CD 820uF 10W3000Q 10W100Q | 0.5W240kQ Insertion hole for draw-out handle
= = = AM4 Insertion hole for cancellation pin of the operation
Terminal screws q
I — ,,,ﬁg Table 16 Table of ratings. Cancellation handles of the side lock (both sides)
UE ltems KF-100E KF-200CD
Protecti de. ; ;
L= - i rotective cover Rated working voltage (V) 100/110AC 200/220AC Side-lock plates for mounting frame(both sides)
N> 075 a+1687 )
SI0G T Rated frequency (Hz) 50/60 Fig. 51
R Rated output voltage (V) 140/155DC m
130 50 Power consumption
-5 3567 0.1 or less ..

—] vor =7 (steady state) (W) VCB can only be moved when the panel door is in the closed state.
EN vl . .
¥ & — Electric charge time constant ! 23 An insertion/draw-out handle (for type-M) can be used to move the VCB after closing the panel door with

A = H o~ . .
glsl | 0 = VCB operational voltage (V) 100~128DC the unlocking pin attached to the door.
o
/5 i Unlocking pin must be installed
0 2.3\ 67%9 oval hole

Device-mounting fixture .
KF-200CD converts the input voltage of

Fig. 48 200V into 100V via the transformer. Example of processing procedure

iAC1 DI Ri Dc:j * In this example, the distance between the inside of the panel door and edge of the mounting frame is 53mm.
p==9=C p— 1 === ==
{ ‘ T i . . e |nstall a ¢5mm unlocking pin (figure below shows M5 screw) in the position shown in the figure below (dimensions:
AC i ZNR SW [ g3 ‘ i 52a i 52a 117mm, 32.5mm).
233’;{, ‘ Z TC fo | % 52a \ 523 e Use an unlocking pin with a length that enables it to be inserted in a position 11mm from the edge of the mounting
‘ i i ; frame.
J‘ D2 ! ST:C ST:C
o ‘:é\ocz - DC- ( Please process the handle aperture for a
L — panel cover of 160x25 mm or larger.
Fig. 49 Circuit diagram (KF-100E). Fig. 50 Circuit diagram (KF-200CD).
Handle pivot point
Mounting frame end
Remarks i

1. Capacitor tripping devices are mounted on the panel as standard.
2. Mounting fixtures that enable installation inside the panel are optional. The device can be installed facing the left, right,
up or down according to the direction of the mounting fixtures.

(97.5)

= {_  /J/ <

Y e . \ _
: e O 7
Caution: // / 17% Panel door o
3 f f f . P Insertion/draw-out handle 7 Va F— ] ] 5%
1. Please note that the KF-200CD output voltage is 140/155VDC. It cannot be used to open circuit breakers with a tripping (Testing position) banel Opening = 160 Unlocking Pin 85
voltage of 200/220VDC and may cause an accident in this case. ‘ Unlocking Pin
. ) . , L. . . ' ' . _— (42)
2. Be sure to completely charge a capacitor before performing opening operation or giving the opening command. HnlockinefziniMotintinzflocation i o C_
3. The sole purpose of this device is tripping a VCB. Do not use for any other purpose. & 11712 K )
4. One device is required per VCB unit < 1 8 8 N\
. One device is required per unit. of [ — l | D‘ =
5. Recommended replacement period: 6 years AIII\L,,,J \ qu o
[8Y)
Panel Opening = 160 \ Mounting frame clamp face / \
11£3
Door thickness *53

. Mounting frame end
Fig. 52
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10. Technical Information

Bl Operation Mechanism and Operating Principles

@ Closing Operation

Fig. 53 shows the state where the circuit breaker is opened and the closing spring is discharged.

H Electrical (Closing) Operation

MWhen the power supply is connected, auxiliary relay 52Y is excited via limit switch LS2 and the contact of auxiliary relay 52Y
closes, which then activates the motor via LS2, and the contact of auxiliary relay 52Y starts to charge the closing spring.
When the closing spring is completely charged, limit switch LS2 opens, the motor then stops and limit switch LS1 closes (the
closed control circuit is formed).

@By closing the closing command switch CS1 in this state, the closing coil CC is excited, the closing latch of the operating
mechanism is released and the circuit breaker closes as a result of the energy from the charged closed spring. Through
discharging the closed spring, LS2 is closed and LS1 is opened.

®When limit switch LS2 closes, the motor activates and charges the closing spring to prepare for the next closing operation.

®When the circuit breaker is closed, circuit breaker auxiliary contact 52b opens and shuts off excitation of closing coil CC. At
the same time auxiliary contact 52a closes and forms a trip circuit of the shunt tripping coil STC and at the same time excites
the auxiliary relay (for anti-pumping prevention) 52X.

@ When Closing Commands are Consecutively Given While Charging Closed Spring

If consecutive closing commands are given to the closing operation switch CS1 while charging the closed spring (charge time
of motor: 6 seconds): limit switch LS1 closes, the closing coil CC is excited, and the circuit breaker closes after completing the
charging of the closing spring.

@ Tripping Operation
DBy closing the trip command switch CS2, the shunt tripping coil STC is excited, the engagement of the tripping latch at the
operating mechanism is released and the circuit breaker opens.

@When the circuit breaker is opened (tripped), circuit breaker auxiliary contact 52a opens and shuts off excitation of STC to
prepare for the next closing operation.

@ Trip-free Operation
If the closing command and trip command are given simultaneously when the circuit breaker is in an opened state and the
closing spring is in a charged state (closing preparation):

(D Operation takes place in the order of @, ®, and @ of the electrical (closing) operation. Then, because the trip command is
being continued, operation (D of the electrical (trip) operation occurs.

@Electrical (closing) operation @ is returned but since the auxiliary relay 52X is continuously being excited, a closed circuit is
not formed by contact 52Xb and the circuit remains in the opened state.

®When performing the closing operation, it is necessary to release the closing command by closing command switch CS1 and
then restore auxiliary relay 52X.

,,,,,,,,, o
V' (off)
®; | os2 o .
————— T T T T e coniol -— The wiring diagram on the left indicates:
substrate Circuit breaker : Opened state
i’"”jé ”””””””” h"" Closing spring : Discharged state
% 7‘ § Motor circuit  : No-voltage condition
i § } CS1  :Closing command switch
i L ‘J’S ”””””” : 52a CS2  :Thip command switch
L LzNR1) 1 ZNR3 M : Motor (for charging closing spring)
f D1 | D2 CcC : Closing coil
i ;? STC  :Shunt tripping coil
XX, PNIRE 592 LSO :Limit switch
! (for detecting VCB's position)
' [sov] 1 3 LS1  :Limit switch
| (for detecting spring charge)
i LS2  :Limit switch (for starting/stopping motor)
§ 52a/b :Auxillarry contacts for circuit breaker
I J 52Y  :Auxiliary relay (for motors)
52X :Auxiliary relay (for pumping prevention)

- @T T @fﬁ T T 7@% o R1/2/3/4 : Resistor

(R3 and R4 are equipped only for 200/220V)

Fig. 53 Basic control circuit diagram.

l Operation / Control Voltage (Current)

Table 17 Variation range of operation/control voltage.

Standard
JEC-2300 IEC-62271-100
Items
Closing operat.lon.voltage 85~110%"* 85~110%
(motor circuit) AC

. DC 75~125%
Closing c;ontrgl vgltage © 85~110%

(closing circuit) AC 85~110%
: DC 70~110%
Opennjg gontrgl vgltage 60~125% °
(tripping circuit) AC 85~110%

*Due to electric spring operation

Table 18 Closing and tripping control current and current-flow time for DC and AC (see Fig. 54)™.
<K Closing control current>

Control voltage (V) VDC VAC
Current (A), Time (s) 24 48 100/110 125 200/220 100/110 200/220
Type | T | T | T | T | T | T | T
3/6/10/15-VPR-25D/32D/40D | Closing | 12 | 0.05 7 005| 35 |005| 45 | 005 1.5 | 0.05 4 0.05| 1.8 | 0.05

< Opening control current>

Control voltage (V) VvDC VAC*!
Current (A), Time (s) 24 48 100/110 125 200/220 100/110 200/220
Type | T Is]| I T Is]| I T|Is| | TIs| I T|Is| | T|Is| | T | Is
3/6/10/15-VPR-25D/32D/40D | Tripping | 13 |0.03|0.03| 8 [0.03({0.03| 4 |0.03|0.03] 5 (0.03/0.03| 2 |0.03{0.03| — |0.03] — | — |0.03| —
Is: Maximum flowing current at the time of disconnection monitoring

*1 CTD used.
*2 When VCB and fault indicator are combined, please perform operation check of VCB and fault indicator.

Table 19 Motor operation control current and current-flow time for DC and AC (see Fig. 55).

Control voltage (V) vDC VAC
Current (A), Time (s) 24 48 100/110 125 200/220 100/110 200/220
Type I l2 [T Te| b [ l2|T1|T2| i |12 [Te{T2| 1 [l2[T1|Ta{ | l2|T1|T2| It |l2|[T1|T2|l |[l2|T1|T2
3/6/10/15-VPR-25D/32D/40D 1816.5|0.1| 6 |12|2.5(0.1{ 6 | 6 [1.2{0.1| 6 [7.5(1.5|0.1| 6 [3.5|0.6/|0.1| 6 |8.5| 3 |0.1| 6 |4.5|1.5/0.1| 6

@ Operation / Control Current Waveform for DC.

l1
(inrush current)

I (current) I2(steady-state
current)
T4
T (time) T2 (run time)
\ \ |

Fig. 54 Closing / tripping control current waveform. Fig. 55 Motor operation current waveform.

Operation / control Voltage (Current)
Table 20 Burden VA of closing coil and electrifying time for AC operation.

Control voltage (V) 1007110V AC

Type Burden (VA) Resistance welding time (s)

3/6/10/15-VPR-25D/32D/40D 680 0.05

Table 21 Motor burden VA and drive time for AC operation.

Control voltage (V) 1007110V AC

Type Burden (VA) Resistance welding time (s)

3/6/10/15-VPR-25D/32D/40D 180 6
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10. Technical Information

B Table 22 Table of auxiliary switch ratings. Sequence Timing
Type @ Operating sequence
3/6/10/15-VPR-25D/32D/40D
Ratings and specifications
Rated insulation voltage (V) 250 AC/DC
Rated working voltage (V) 220 AC/DC .
Main contact
100~125V AC 5 (power factor 0.3~0.4)
AC
200~220V AC 4 (power factor 0.3~0.4) Auxiliary switch "a" contact
Rated T2 Ts
operational current 24~55V DC 6 (time constant 40ms)
(A) o o
Standard . Auxiliary switch "b" contact
contact DC 100~110V DC 3 (time constant 40ms)
T1 Ta
200~220V DC 1 (time constant 40ms) _/_/_\_ /_\_
Minimum 100V AC/VDC 30 Te P
operational current AC/DC <>
(mA) 24V AC/VDC 50
Rated continuous current (A) 5
Rated operational voltage (V) 125 AC/DC
Fig. 56
AC ratings 100~125V AC 1~500
For micro Rated s
current operational current
(mA) DC ratings 24~125V DC 1~500 Table 23 Operating time (reference).
Code Code descriptions Time (ms)
Rated continuous current (A) 0.5
Tc Closing time 30~60
T4 Auxiliary switch "b" contact off — main contact on 0~8
T2 Main contact on — Auxiliary switch "a" contact on 2~10
TT Opening time 10~30
T3 Auxiliary switch "a" contact off — main contact off 0~8
T4 Main contact off — Auxiliary switch "b" contact on 0~8
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1 1 . Applicable Standards

Operating Environment and Application

@ Operating Environment Table 24 Normal service conditions.

10-VPR-D VCBs are designed and manufactured as an indoor unit and 5°C - 40°C

comply with JEC-2300 (AC circuit breakers) and IEC 62271-100. 1 f‘e?]‘:)‘;”atmre (The average temperature for 24 hours must
Accordingly, these VCBs require a normal service conditions specified not exceed 35C.)

in Table 24. Furthermore, sufficient maintenance and inspections must 2 Influence of There must be no influence of solar radiation.
be performed in accordance with the VCB instruction manual. Please solar radiation

consult the manufacturer regarding operation of VCBs under special 3 | Altitude 1,000m or lower

conditions. There must be no excessive powder dust.

4 | Powder dust | (As a guideline, the powder dust should be

@ Caution for Installation Site and Surrounding Environment AT CF (B

Relative humidity: 45 - 85%

The VCB service conditions must comply with the specifications shown in 5 | Humidity )
. . (There must be no dew condensation.)

Table 24. Do not use the VCBs in environments that do not meet these
conditions. For use in outdoor panels and special environments where 6 | Vibration There must be no excessive vibration.
there is excessive dust, corrosive gas, water/condensation or abnormal BesEa There must be no pollution.
vibration/shock, be sure to take appropriate countermeasures. 7 | bollution éAS a’tgmge“?de’bth? eqt;tl]valergg?lt d?poin

) . lensity should be less than 0.01mg/cm?.
Non-adherence to these cautions may result in damage to the products y s )
or degraded performance in areas such as switching, current carrying 8 | Poisonous gas | There must be no corrosive gas.

capacity and insulation.

Application of Surge Protection Device

Table 22 outlines surge protection standards for the load circuit. Please use this table as a reference when selecting VCB
types for actual applications.

@ Surge Protection Standards
Table 25

Load device
Type

Generator Motor

Dry transformer

Qil transformer

Mitsubishi Electric
molded transformer

Phase-advanced
capacitor

3/6/10/15-VPR-D

CR suppressor used

General purpose

Not required

General-purpose

Not required

arrester used arrester used

*1: To directly switch the semiconductor rectifier unit (for example, a electric power thyristor rectifier unit) to the secondary side of a transformer, use
a transformer with a contact-protective plate. Use a general-purpose arrester on the primary side and the surge protective device (such as a filter
capacitor) on the secondary side.

*2: Avoid interrupting the no-load excitation inrush current of a molded transformer oil transformer. When such current must be interrupted, use a
general-purpose arrester. Before using any oil transformer or molded transformer made by other manufacturers, consult the manufacturer.

*3: For motors in applications where inching operation is frequently performed and inching is the predominant switching duty (cranes, conveyors,
etc.), use a CR suppressor.

@ Surge Voltage for Breaking Current

Surge voltage at the time of interrupting current generally includes the current chopping surge when interrupting an inductive small
current. If small current is interrupted by a switch that is superior in arc extinction capacity like the vacuum circuit breaker, the arc
suddenly dissipates before forcing the current to zero and then interrupts current. This is called the current chopping phenomenon,
and a high surge voltage may be generated if the phenomenon occurs at the time of inductive small current breaking.

It is possible to calculate the current chopping surge voltage by the following general equations.

Circuit conditions

(1) Without reverse voltage
(inching switching of transformer circuit/motor)

Es=+E* +(yx~/Lm/Cm x Ic)’

(2) With reverse voltage
(motor switching of the constant - velocity drive)

Es=E+nx~Lm/CmxIc

Es : Surge voltage (peak value) Lm : Inductance of load circuit including a transformer or motor
E : Power voltage to ground (peak value) Cm : Earth capacity of load circuit including a transformer or motor
1 : Attenuation coefficient (for transformer: approx. 0.65, for motor: 0.85)  [¢ : Chopping current

JLm/Cm * Surge impedance

@ Impact on Load Device Table 26 Withstand voltage test voltage value of load device (11kV system).

VCB load devices are generally considered to include
transformers, rotators and capacitors. When the surge

Power frequency Rated lighting
rated withstand impulse withstand

Type
voltage is higher that the insulation level of a load device, kV (‘ﬁ?r:tsafiue) kV (;Zgzgvealue)
one of the surge protection devices shown in Table 25
0il IEC60076-3-2000 60

must be applied. Transformer 28

The withstand voltage of transformers, rotators and DIy (307 ees 75
capacitors as listed in the IEC standards are shown in Rotator IEC-34-15-1995 23 49
Table 26. Please confirm the overvoltage tolerance of Capacitor o8 60
each device with the relevant manufacturer. IEC60871-1 75

@ Application for Reactor Circuit
A reactor circuit can be applied because the current chopping surge is not at a problematic level.

@ Application to the Capacitor Circuit
Although a capacitor circuit can be used, please exercise caution in regard to the following:

Before re-closing the capacitor, make sure the capacitor is fully discharged to prevent the risk of overvoltage being
generated.

@ Application to the Different System Butt Welding Circuit

Application to different-system circuits

Application to different-system circuits is possible. In this case, it is necessary to shorten the maintenance, inspection and cleaning
cycle because the voltage added between VCB poles will be higher than under normal conditions. A more frequent maintenance
and inspection cycle is especially important in environments where there is pollution or high humidity.

@ Caution for Korndorfer Start Circuit

For a korndorfer start, a neutral point release of the auto-transformer should be conducted after the start current is completely
diminished.

Alternatively, for an auto-transformer that is used as a starting compensator, please use a korndorfer system startup transformer
specified in "power transformer (JEC-2201)."

@ Application to Electric Furnace Circuit

High frequency switching of the circuit breaker for an electric furnace increases the possibility of generating a switching
surge, and when a filter capacitor is connected there is a risk of generating high overvoltage. In addition to adopting a surge
protection device, please use a circuit breaker with a high withholding voltage or select a circuit breaker with a rated voltage
in one of the top classes.

H Fig. 57 Application example of a surge protection device (for general-purpose vacuum circuit breakers).

For a motor direct switch (with line and reduced voltage starting)

R R F e

VCB VCB VCB VCB

CR SR VCB VCB ;:VCB
L HHI M (2)
CR CR CR
'H THHC T H
CR
H VCB
A)

VCB \}“(

Star-delta starting

M M

Full-voltage starting Reactor starting Korndorfer starting

34
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1 1 . Applicable Standards

For changeover to private For semiconductor For dry transformer Electric furnace
power generation facility rectifier switching transformer

VCB vCB e
LA VCB
J . VCB
- > M

Hi

H HH” LA
Y |_----§_J_§i_ff§_{_T *El—{ [

YTY Y (with short-proofing Furnace
plate) A transformer
YY)
S i
Generator Power thyristor rectifiers

Service Life and Applications

The service life of VCBs is specified in terms of the vacuum service life of VI, as well as the electrical and the mechanical service lives.

@ Vacuum Service Life of VI

The high vacuum of the VI in the VCB ensures interrupting and insulation characteristics. It is very important that this vacuum be
maintained.

Our VlIs are manufactured on our advanced production line and provide safe, long term use guaranteed by our original method of service
life testing and control. Vacuums can be inspected simply as part of regular inspections via the withstand voltage method or through use
of portable vacuum checkers.

@Electrical Service Life of VI (see Table 27)

The electrical service life of a VI is determined by the electrode consumption and the number of switchings. For VPR-D, the service life
can be determined by the number of load switchings, because the electrode consumption is extremely small. Therefore, it is not required
to measure the electrode consumption (wipe) at the time of maintenance and inspection.

@ Mechanical Service Life
This can be determined by the operation counter provided in the VCB (provided in all types as standard specification).

@ Replace When Service Life Expires

The estimated service life is 20 years when used under normal environmental conditions. When the VCB reaches the end of its
mechanical service life or its specified operation count, it is necessary to replace the VCB.

Table 27 Switching service lives.

Type ltems Load switching service life (times) Mechanical switching service life (times)

3/6/10/15-VPR-D 10,000 10,000

*1: Values shown in the table above are based on the continuous switching test and apply to the short term; they are not guaranteed in the long term.
To ensure optimum performance, please follow the maintenance and inspection procedures described in the instruction manual.

100,000
IR
A —— 3/6/10-VPR-25D/
£ 10,000 < 32D 1250A
fad \ — Other
o N
= 1,000
(0]
Q
>
© N
g N
X
1“3 10
m
|
1 10 100

Breaking current (kA)

Fig. 58 Breaking service life criterion for breaking current.

Table 28 Capacitor load applicable capacities. 10,000
BT Maximum Multiple \\
switching capacity switching capacity \
(kVar) (kVar)
Type .%D \
I
3-VPR-D 2,500 1,500 %
%]
6-VPR-D 5,000 3,000 © \
o]
el
10/15-VPR-D 7,000 4,000 %
z
*1:Electrical service life for the max. switching capacity is approx 2,000
times; multiple switching capacity is 10,000 times.
*2: Applicable capacities with 6-13% series-connected reactor.
1,000
1,000 10,000

Applicable capacity (kVar)

Fig. 59 Guidelines on the switching times for applicable capacity

(for 12, 15kV).
Table 29 Maximum applicable capacity.

Items Three-phase induction motor
Distribution transformer (kVA)
Full-load current (A)*! Motor output (kW)*2
Type 3.6kV | 7.2kV | 12kV | 15kV | 3.6kV | 7.2kV | 12kV | 15kV | 3.6kV | 7.2kV | 12kV | 15kV
3/6/10/15-VPR-D (1,250A) 1,250 4,900 | 9,800 | 16,100 | 20,300 | 7,000 | 14,000 | 23,000 | 29,000
3/6/10/15-VPR-D (2,000A) 2,000 7,700 | 15,400 | 26,600 | 32,900 | 11,000 | 22,000 | 38,000 | 47,000
3/6/10/15-VPR-D (3,150A) 3,150 12,600 | 25,200 | 42,000 | 52,500 | 18,000 | 36,000 | 60,000 | 75,000

*1 Maximum applicable full-load current (A) is for a single breaker.
*2 Motor output (kW) is: calculated by power factor X efficiency=0.7.

Polarity in Connecting to Main Circuit

It is unnecessary to classify the polarity in the power/load sides when connecting the main circuit of the VCB.
(Electrical or mechanical performance is not changed regardless of whether it is connected to the power side of load side.)

M Calorific Value
The contact resistance and calorific value of each rated current are shown. Use this as a reference when selecting models.

Table 30 Contact resistance and calorific value of each rated current.

15-VPR-32D/
Type 3/6/10-VPR-25D/32D 3/6/10/15-VPR-40D 3/6/10/15-VPR-32D/40D | 3/6/10-VPR-32D/40D
600/630 600/630

Rated t (A 2,000 3,150

ated current (A) 1,200/1,250 1,200/1,250
Contact resistance Rc(uQ)
between D and @* 72 63 42 24
Calorific value (W) / three phases 338*2 296*2 504 715

*1: Measured value using the direct current voltage potential drop method.
*2: Value at the time of applying a 1,250A electrical current.
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1 1 . Applicable Standards

M Lifting the VCB H Altitude
Lift the VCB using the mounting holes as shown below. When using the VCB in altitudes over 1,000m above sea
level, the insulation withstand level is reduced due to 15
Lifti th i f differences from the standard ambient conditions.
m liting the mounting frame To make corrections for altitude, please confirm and apply )4
Lift the mounting frame using the mounting holes as shown the insulation withstand levels for higher altitudes as listed in 1.4 ,/
% in the figure below. IEC 62271-1-2011. A
Mounting hole )
($30) ) 13 .
Mounting hole Mounting hole ‘ For installations at an altitude 2,500 m, if VCB is required with :
(s (#30) , BIL 75KV, VCB with BIL 95kV should be used in accordance
4) Mounting hole with Figure 65. “75 multiplied by 1.2 is 90.” /"
N (¢30) %
A : 7]
| V
1.1 -
1

Mount both A
sides with )4
accompanying 1 ¢

‘ bolts 1,000 1,500 2,000 2,500 3,000 3,500 4,000

“ Altitude (m)

' Fig. 65

B Recommendations for VCB Maintenance

1.Standards for the replacement of parts
Replace parts according to the following schedule (applies to all types) to ensure reliable operation for the full term of
the service life (20 years).

Fig. 61 Fig. 62 Table 31 Standards for the replacement of parts.
Replacement standard
Do not lift VCBs while they are inserted in the mounting frame. When lifting the VCB or mounting frame, Part Actuating cycle Usage period Reason for replacement
please refer to the instruction manual and follow the specific conditions provided. Dumper 5,000 6 years Degradation over time
Auxiliary switch 5,000
B Shi pp|ng Clam ps Motor 5,000 13/2_311? Preventive maintenance
When a switchgear is supplied with the mounting frame and VCB (in test position), it is necessary to mount the frame and 01 e 200
VCB on the switchgear. Follow the directions in the instruction manual and the accessories section of this catalog (page v | Switching service life of the rated short-circut breaking current 30 times - Sizsiesl samies i
20) to mount the devices using screws (M10) in the positions shown in the figure. Insulation performance When defects occur in vacuum and withstand voltage Degradation
@ For withdrawable with door closed (type-M) 2.Types of inspections
T (450) T Table 32 Maintenance and inspection cycle.
Maintenance and inspection cycle
e e 5 .
° ° Maintenance and Substandard environment
o O o O inspection classification i
5 P e (especially dew condensation, salt and powder dust)
/T Patrol inspection 6 months 1 month
2-¢10 holes or (65) ! 320 119
M10 tap screws Periodic inspection FETHIES 1172 LS 1-2 years
Fig. 63 Mounting hole positions on the panel side SEea il S 1S © VEElS
For 600-2,000A For 2,500A, 3,000/3,150 (type-M [2,500A, 3,000/3,150A]) Detailed inspection 6 years 2-4 years
Special inspection Maintenance and inspection cycle
2012 holes 1o Moo 1: Pl I VCB when th ber of switchi ti hes 10,000 ti
. . (pitch=450) *1: Please replace a when the number of switching operations reaches 10, imes.
@ For withdrawable with door open *2: Please consider replacing the product after 20 years of use under normal environmental conditions.
(types C,D and G) |
Js— PR " ‘ } 3.VCB Replacement Condition
| H—0 & : VCBs are recommended for replacement when any of the following conditions are true:
O
2x2-911 holes 1 .Twenty years have passed since manufacture.
for ‘fﬁg;ggf_tjg;ng 48 Sil2 2 .Switching service life has expired (see page 35).
___ (pitch=40), 450 . ) e . . ) ) ) . .
3. Abnormalities are identified in the inspection described in Table 32 and there is no chance of restoring the abnormalities
Fig. 64 Mounting hole positions on the panel side through repair of parts.

(types C, D and G) “Make sure to refer to the instruction manual before inspection.
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Eco Changes is the Mitsubishi Electric Group’s environmental statement,

d expresses the Group’s stance on environmental management.
for a greener tomorrow an
greene Through a wide range of businesses, we are helping contribute to the

realization of a sustainable society.

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
http://Global.MitsubishiElectric.com

/\\ Safety Warning

To ensure proper use of the products listed in this catalog,
please be sure to read the instruction manual prior to use.

New publication effective October 2013.

JNEC-SL-0153-A 1310 (MDOC) Specifications subject to change without notice.



