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Super Solution

Susol VCB is full line-up new VCB which has the high
interrupting capacity, large current(~50kA, ~3000A), and
maximized compatibility with existing products through
the dual phases and compact sized models.
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Vacuum Circuit Breaker, VCB is installed in the medium voltage distribution
lines to protect life and load equipment. In case of accidents such as over
current, short circuit and ground fault current, VCB works by interrupting the
circuit through the inner Vacuum Interrupter which is acted by signal from the
outside separate relay.

LSIS' Super Solution, Susol VCB responds.

- customer needs for the breakers with high interrupting capacity and large
current due to the integration and increase of the load capacity.

- worldwide trend of diversification in the medium voltage distribution lines.

- increase of the reliability for the temperature characteristics of circuit
breakers.

Premium-type products to improve convenience and reliability of medium
voltage switchgear configuration.

- full line-up modeling to the high interrupting capacity and large current.

- main structure with high reliability application.

- a variety of accessories and ability to maximize.

Suitable for use as the main circuit breaker to protect key installations in the
places such as device industry, power plants, high-rise buildings, large ships.
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» Strengthening of the high interrupting capacity and large
current models and full line-up new VCB models to high/
middle/low.

05/15kV 25/31.5/40/50kA 1200/2000/3000A
27kV 25kA 1200/2000A

» Main circuit structure with high reliability.
- Maximizing the durability and reliability of the main circuit contactors
(Stego Tulip contactor).
- Strong structure for the temperature rise (Natural cooling system).

» Convenience of switchgear configuration and a variety of
accessories.

- CB compartment structure: Metal isolation structures to prevent the
accident spread and ensure safety. And the convenience of switchgear
building is extended by its module style.

- A variety of accessories: UVT, Locking Magnet, Plug Interlock, Key lock,
Temperature Sensor, MOC, TOC, Earthing S/W.

- Maximizing compatibility with existing products through the dualistic
deployment of phases and compact models.

x Type testing is complete for all models according to latest standard,
IEEE Std C37:09; IEEE Std €37.20.2, ANSI C37.54, ANS| C37.55
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(VL-05/15)

Rated short-time (to withstand current ): 2sec
Rated operating sequence: 0O-0.3s-CO-3min-CO
Various cradle: P, H type
CB Compartment for MCSG available
A variety of control power
- DC 24~30V, DC 48~60V, DC 110V, DC 125V, DC 220V
- AC 48V, AC 100~130V, AC 220~250V
A variety of accessories
- VCB part: Charge switch, UVT, Secondary trip coil, Latch checking
switch, Position switch, Locking magnet, Plug interlock, Key lock,
Button cover, Button padlock, Padlock (H type Door interlock), MOC
- Cradle part: MOC (Mechanical Operated Cell switch), TOC (Truck
Operated Cell switch), Temperature sensor, Earthing switch &
accessaries, Door, Door interlock, Door emergency button
- Others: Racking in/out handle,
UVT Time delay controller, CTD
(Condensor Trip Device),
Temperature module
TEST/CONNECT Automatic Position Indicator
Standards and certification
- IEEE Std C37.09, |EEE Std C37.20.2,
ANSI C37.54, ANSI C37.55
- KEMA, KERI type tested certification

Susol VCB series are premium-type products
featuring main structure with high reliability
application and a variety of accessories and
ability to maximize to be suitable for use as the
main circuit breaker to protect key installations in
the places such as device industry, power plants,
high-rise buildings, large ships

- i

Full line-up new VCB models to the high interrupting
capacity and large current (~ 50kA, ~ 3000A) featuring
maximization of compatibility with existing products
through the dualistic deployment of phases and
compact models



(VH-27)

Rated short-time (to withstand current ): 2sec

Rated operating sequence: 0-0.3s-CO-3min-CO)

Various cradle: P, H type

CB Compartment for MCSG available

A variety of control power

- DC 24~30V, DC 48~60V, DC 110V, DC 125V, DC 220V

- AC 48V, AC 100~130V, AC 220~250V

A variety of accessories

- VCB part: Charge switch, UVT, Secondary trip coil, Latch checking
switch, Position switch, Locking magnet, Plug interlock, Key lock,
Button cover, Button padlock, Padlock (H type Door interlock), MOC

- Cradle part: MOC (Mechanical Operated Cell switch), TOC (Truck
Operated Cell switch), Temperature sensor, Earthing switch &
accessaries, Door, Door interlock, Door emergency button

- Others: Racking in/out handle, UVT Time delay controller, CTD
(Condensor Trip Device), Temperature module

TEST/CONNECT Automatic Position Indicator

Standards and certification

i) W

(VH-05/15)

Rated short-time (to withstand current ): 2sec

Rated operating sequence: 0-0.3s-CO-3min-CO

Electrical and mechanical life: 20,000 operations

Various cradle: P, H type

CB Compartment for MCSG available

A variety of control power

- DC 48V, DC 110V, DC 125V, DC 220V

- AC 48V, AC 110V, AC 220V

A variety of accessories

- VCB part: UVT, Secondary trip coil, Latch checking switch,
Position switch, Locking magnet, Plug interlock, Key lock, Button
cover, Button padlock, Padlock (H type Door interlock), MOC

- Cradle part: MOC (Mechanical Operated Cell switch), TOC (Truck
Operated Cell switch), Temperature sensor, Earthing switch &
accessaries, Door, Door interlock, Door emergency button

- Others: Racking in/out handle, Lifting hook, UVT Time delay
controller, CTD (Condensor Trip Device), Temperature module

Standards and certification

- ANSV/IEEE Std. C37.09, KEPIC EED 1100

- KEMA, KERI type tested certification

Hb type

LSIS Co., Ltd. | 7



Main circuit structure

with high reliability

Susol

V(B

Breaker

I Insulation rod
Lower terminal
Shunt

1 Vacuum interrupter
Upper terminal

[A Tulip contactor

Fixed

Fixed
seal cup

Bellows
shield

Ceramic

Bellows

Movable
Movable seal cup

electrode

8 | LSIS Co., Ltd.

electrode

Arc shield

The vacuum rate within the VI is very high
(approximately 5x10°° Torr) and the spacing
between fixed contact and movable
contact is about 6~20mm, depending on
the voltage.

The contacts are in a structure that arc can
easily be extinguished and the surfaces of

the contacts are made of special alloy (copper-
chromium) and the interior is completely
sealed to prevent loss of vacuum.

Therefore the wearing of the contacts can be
minimized in the event of short-circuit and the
arc energy by overvoltage or switching can be
reduced effectively.



Convenience and
Variety

- Maximizing the durability and reliability
of the main circuit contactors

L I

(Stego Tulip contactor) W

/
- Strong structure for the temperature rise e \W/Z\_\
\¥ .

(Natural cooling system) - \




Stego Tulip

- Maximizing the durability and reliability of the main circuit contactors (Stego Tulip contactor)
- Strong structure for the temperature rise (Natural cooling system)

Tulip finger

Tulip spring

Main circuit terminal
of the breaker

Plate understar :
Securing freedom of Tulip

Plate star: Supporting Tulip for position maintaing and torsional flow prevention

+ Maintaining the connection between breaker and cradle for the optimum current path through securing freedom of Tulip.
- Increasing the heat dissipation area of the contactors and minimizing aging.

| LSIS Co., Ltd:),




4.76/15/27KkV ...

(VH-05/15/27)

+ Drawout / natural cooling system

- Improved temperature
characteristics and ensured high
reliability

65K°

55K°

50K°

d0K°

\Y

Phase R Phase S Phase T

VL type Tulip contactor VH type Tulip contactor 27KkV Tulip contactor

LSIS Co., Ltd. | 11



CB Compartment

- CB compartment structure: H type cradle

- Metal isolation structure to prevent the accident spread and ensure safety
« Convenience of switchgear building

4.76/15/27kV 20/25/31.5/40/50kA

- Metal isolation structure to prevent the accident spread and ensure safety
« Convenience of operation by Truck
- Drawable in the closed position of the switchgear door
- Racking-in/out positions indicated mechanically
- Equipped with safety devices and accessories
- Control power connected Interlock
- Earthing S/W and interlock, MOC/TOC (ANSI)
- Convenience in building switchgears
- Module assembly with CB compartment

12 | LSIS Co., Ltd.
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Compartment ‘Iil
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0
* Busbar & Cable
ﬂ Compartment“ \

= MOC (Mechanism Operated Cell S/W)
= TOC (Truck Operated Cell S/W) o
Compartment

= Shutter Padlock

= Temperature Sensor

= Door Emergency ON/OFF Button

= Earthing switch & Accessaries
Key lock for Earthing S/W
Locking Magnet for Earthing S/W
Position S/W for Earthing S/W

= TM (Temperature Monitoring Unit)

LSIS Co., Ltd. | 13



A variety of accessories for VL-05/15

14 | LSIS Co., Ltd.




<< Susol VCB Series

A variety of accessories for VCL-05/15

If accessories are attached to the
cradle, the function of

the breaker is upgraded.

Susol VCB provides a variety of
accessories depending on the
purpose.

5 B -

/N i
Cradle (H type)
TOC (Truck operated cell s/w) B Earthing switch & Accessary
MOC (Mechanical operated cell s/w) Key lock for Earthing switch
Temperature sensor Locking Magnet for Earthing switch
A Door Position s/w for Earthing switch
Door interlock El TM (Temperature monitoring unit)
[ Shutter padlock il Lift Interlock

Emergency ON/OFF button

LSIS Co., Ltd. | 15



A variety of accessories for VH-27

16 | LSIS Co., Ltd.




<< Susol VCB Series

A variety of accessories for VCL-27

If accessories are attached to the
cradle, the function of

the breaker is upgraded.

Susol VCB provides a variety of
accessories depending on the
purpose.

r m operated cell switch) [ Earthing switch & Accessaries

L

erated cell switch) [# Key lock for Earthing switch
| Locking magnet for Earthing switch
‘ A Temperature sensor Position switch for Earthing switch

B Door W
Bl Emergency ON/OFF button

TM (Temperature monitoring unit)

LSIS Co., Ltd. | 17



A variety of accessories for VH-05/15

18 | LSIS Co., Ltd.




<< Susol VCB Series

A variety of accessories for VCL-05/15

If accessories are attached to the
cradle, the function of

the breaker is upgraded.

Susol VCB provides a variety of
accessories depending on the
purpose.

il MOC (Mecha h’l operated cell switch) [ Earthing switch & Accessaries

& TOC (Truck operated cell switch) Key lock for Earthing switch
| Shutter pad} ? Locking magnet for Earthing switch
B Temperature sensor Position switch for Earthing switch

& Door
‘Emergency ON/OFF button

TM (Temperature monitoring unit)

LSIS Co., Ltd. | 19



External structure of VCB

Susol

Breaker ... VL type

Back side

20
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Name of each part

© Push ON Button

® Push OFF Button

® Charge/Discharge Indicator
@ ON/OFF Indicator

@ Manual Charging Handle
(® Operation Counter

@ TEST/Connect
Position Indicator




Susol

Breaker ... VH type

Name of each part
@ Push ON Button

@ Push OFF Button

® Charge/Discharge Indicator

@ ON/OFF Indicator

@ Manual Charging Handle

® Key Lock

@ Operation Counter

@ TEST/Connect
Position Indicator

Back side

21




Basic functions and interrupting operation

Susol

Basic functions

Manual operation
(O Manual Charge
a) VL type: operate the charge handle 7-8 times as a fully stroke.
b) VH type: Insert the charge handle into the handle slot first. Rotate the handle clockwise 40 times more and then
charge will be complete with a click sound.
- When the closing spring is charged fully "CHARGED" is displayed at the charge indicator.

@ Manual closing
a) Pressing the ON button the breaker is closed.
b) With the closing of the breaker "ON" is displayed at Close/Trip indicator and "DISCHARGED" at the charge
indicator.

(3 Manual trip

a) Pressing the OFF button the breaker is opened.
b) "OFF" is displayed at Close/Trip indicator.

Electric operation

(@ Electric charge
The breaker is remotely closing with charging of closing spring.
If the breaker trips the closing spring is automatically charged by gear motors.

(@ Electric closing
Remote closing is operated by the closing coil.

@ Electric trip
Remote trip can be operated by the trip coil or UVT caoil.

Main contacts are operated by the energy of the spring mechanism and closing spring is charged by the motor in the
mechanism.

Breaker is closed by closing coil and tripped by trip coil.

These operations are repeated in VCB as shown in the below sequence chart.

Start closing—  — Complete closing
Closing signal — — Trip(Open) signal

Control power ON— — Start opening
Charging time of closing spring r Com;_)lete

(VL type : 5 sec, VH type : 12 sec.) opening
ON —
OFF
Charged —

1
Closing spring Discharged — ~ L
—

Motor

Charged —
Discharged

o 0 ON —
Closing coil oFF

0 0 ON —
Opening coil . N\
ON —
OFF

Opening spring

Main contact

Closing time Opening time

Sequence of the switching mechanism

22




Susol

The interruption of vacuum interrupters

The interruption of VCB is carried out by the vacuum interrupters.

Interrupter contacts as a key part made of copper - chromium (CuCr) material with spiral shape have low contact wear

characteristics and withstand voltage is excellent.

Spiral contacts make the arc generated between the surfaces of contacts rotated around the surface of contact by the
induced magnetic field generated due to the spiral contact structure, which results in preventing local heating, thereby

corruption and interrupting instantaneously.

Fixed electrode

Fixed seal cup

Fixed shield
Contacts Arc shield
Ceramic
Bellows shield
Bellows
Movable seal cup
A
: Arcing time
Contact separation —— Current zero
(Arc generation) (Arc extinction)

Current, voltage

< Short circuit current

System

voltage
A half cycle

Arc voltage

8.3ms

—E——

< Transient
recovery voltage

—

An example of oscillogram obtained through the interrupting test using LC resonant circuit
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Basic functions and interrupting operation

Susol

The interruption of vacuum interrupters

Constricted/diffuse column arc ;| Fully diffuse arc (FDA)
g (C/D CA)
: |
e |
4 |
E Py
LR =
- Running arc (RA) —— I T
04 16 Frame No. (0.1msframe) 78 83
T [N
c/DCA

In case of using the flat contact
any of the designs do not reflect
on when contacts are opening the
arc with high temperature is
contracted and fixed in the center
of the contacts,Which is called
pinch effect.

To prevent the effect two kinds of
contact shapes are designed.
One is Axial magnetic field which

oooo74 nooo7d spreads the arc before its
contraction, and the other is
SR - Radial magnetic field which

permits the contraction of the arc
but makes it rotated to disperse
the energy.

Because contracted arc is shaped
like a cylinder it is called
Contracted arc or columnar arc.

M.
T oooogz oooo8ge
FDA
}

Arc voltage waveforms and arc image captured during arcing time

Spiral contact structure (Radial magnetic field), using the i L

force (F = j XB) generated by the interaction of the radial Radial magnetic field type contact
magnetic field caused by the current flowing through the arc
between two contacts, disperse the arc energy evenly on the
surface of contact by rotating the arc that is contracted by the
pinch effect so as to minimize contact damage.

The images show arc behavior during the arcing time of
about 8ms by shooting with high-speed camera capable of
shooting 10,000 frames per sec. (0.1ms/frame) by focusing
on parts of the arcing time on the above graph and
simultaneously measured arc voltage also represented to
show arc state by section. Columnar arc Direction of
rotating arc

Current

Arc driving principle in the contacts of
Radial magnetic field

24




Standards and certification

Susol

Susol VCB has been type tested and obtained certifications according to the latest IEC standard at international testing
laboratory and can be installed and applied at the environment and conditions in accordance with the standard.

@ Standard
- |EEE Std C37.09, IEEE Std C37.20.2, ANSI C37.54, ANSI C37.55

@ Test and certification
+ Test report (KERI)
+ Test report (KEMA)

CERTIFICATE OF COMPLIANCE

Certificate Number ~ 20141230-E468323
Report Reference ~ E468323-20141226
Issue Date  2014-DECEMBER-30

Issuedto:  LSIS COLTD
CHEONG JU PLANT
1 SONG JUNG-DONG, HUNG DUK-KU
CHEONG JU-SHI CHUNG CHEONG BUG-D|
KOREA

This is to certfy that  CIRCUIT BREAKERS AND METAL-CLAD S\ CERTIFICATE OF COMPLIANCE
opresatu S aelet o\ (OVER JOCONOETS Certificate Number  20141230-E468323

Refer addedndum page Report Reference  E468323-20141229
Issue Date  2014-DECEMBER-30
Have been investigated by UL in accordance|

Standard(s) indicated on this Certificate lesuedto: | LSIS COLTD

CHEONG JU PLANT
Standard(s) for Safety: ANSI/NEMA 037 55-2002 Madlum Vonags 1 SONG JUNG-DONG, HUNG DUK-KU
CHEONG JU-SHI CHUNG CHEONG BUG-DO 361-720
C37.54-; 2002 Indoor Altema(e-Currem Mediul KOREA

Circuit Breakers Applied as Removable Elem|
Enclosed Switchgear Assemblies - Confor
Procedures and CAN/CSA-C22.2 No. 31-1
Assemblies

Additional Information:  See the UL Online Certifications Directory at
www.ul.com/database for additional informati{

This is to certify that COMPONENT - CIRCUIT BREAKERS AND METAL-CLAD
representative samples of  SWITCHGEAR OVER 1000 VOLTS
Medium Voltage Earthing Switch. Cat. Nos. VES, followed
by “-", followed by 05 or 15, followed by H, followed by 25 or

CLASSIFICATION T 32, followed by A or B, followed by 12 or 20, followed by A1,
APPARATUS vl 2P

Only those products bearing the UL Certification Mark should be considered as being covered
DESIGNATION vH Certification and Follow-Up Service.

1 Have been investigated by UL in accordance with the
RATINGS 4 Logk Koffie UL CeriNicaton Markch the prodic, Standard(s) indicated on this Certificate.

APPLIED STANDARD IE4
Standard(s) for Safety:  [EEE C37.20.4, Indoor AC Switches (1 kV to 38 kV) for Use

RECEIPT No TH| in Metal-Enclosed Switchgear
APPLICANT Ls| CAN/CSA-C22.2 No. 31-14, Switchgear Assemblies
sqf 2 Additional Information:  See the UL Online Certifications Directory at
MANUFACTURER L] o www.ul. for additional i
U eedireC VARV IRVN
q wue
Only those products bearing the UL Certification Mark should be considered as being covered by UL's
DATE OF TESTS u 8 o Certification and Follow-Up Service.
200 1
E
mporene 2 Recoguzad s o s s npromnce
2 tyne tasts have i ke
applicant's s ficatiof than for direct S@Farale \ns(allahcn in the field. The final acoeulance of the component is dEDendenl upon its
installation and use in complete equipment submitted to UL LLC.
The teat results are presented in the rocards of tesis with the performance uE U
ts. The osclliograms are Rated voitage: Look for the UL Certification Mark on the product.

apparatus and the observations made during the
aio, Rated normal cul

The obtained values and the general porformancos ata considered to comply wi MANUFACTURER LG
requiraments of the abova standard for the peiformed type tests.

CLIENT Gl Il
The test resulls apaly only o the tested specilic samol et Yo e, St ok @

This decument shall not be repraduced except In full, without & written approval TESTED BY. e s

No. OF PAGES records (47, pratographa (4), circuit diagrams (4}, esciliogran] DATE(S) OF TESTS: Page 1of1

INCORPORATED  drawings & cescriptions (S), atachments (0]
The apparatus, constructed i
Certiicats, has been subjectsl

2 6111
Prepared by [E——C—
Won . Ho-Sunf THE RESULTS ARE SHOWN IN THE RECORD OF PROVING TESTS AND THE OSCILLOGRAMS ATTACHED
. P HERETO. THE VALUES OBTAINED AND THE GENERAL PERFORMANCE ARE CONSIDERED TO.COMPLY
ekl prork WITH THE ABOVE STANDARD AND TO JUSTIFY THE RATINGS ASSIGNED BY THE MANUFACTURER AS
Park , Nam-0f LISTED ON PAGE 1
This Certificate and Record of Proving Tests applies only to the specific piece of apparatus tested from the
oroved by particular place of manufacture. The responsibilty for conformity of any apparatus having the same designation

(S hanags)  Park. Sunor] with that tested rests with the manufacturer at the place of manufacture of that apparatus

Power Apparatus Testing & Evaluation §f

This Certficate cansists of 80 pages in total
Only reproduction of the compiete Certiicate, or reproductons of
this page accompanied by the page(s) cn which are stated
performed and the assigned rat t

tested, are permitied without permissic

KEMAy‘JERTEsT 2
A A

KOAEA ELECTAOTECHNOLOGY RESEMRGH INSTITUTE
KI"R’ o I:torg 127110, Smgmokou, M-’ Gracnani—to, tores, 426}

Tol ¢ +B2-01-B0ATI4. 0-31-6040-4400, . kor 1o ke
YRR Laberploren e ssreind by WOLAS {karet Labereion hesred i

[

P ) 52008
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Types and ordering information

Susol

VL-05/15

Breaker
Basic model name Rated voltage (kV) Version Interrupting current (kA) Phase distance/Compatibility Rated current (A)
UvL Susol VCB 05 476 P Fixed 25 25 A 150mm 12 1200A
15 15 H  Htype drawout (for MESG) 32 315 B 210mm 20 2000A
* - In case of 1200A VCB, only 150mm is applicable.
- In case of 2000A VCB, only 210mm is applicable.
Motor control voltage Trip coil voltage uvT Other accessories Note)
MO | motor none TO | Trip Coil none U0 [UVT none A1 | Secondary Trip coil
M1 |DC 110V T1 |DC 110V Ut |DC 110V A2 | Secondary Trip Coil with TCS Contact
M2 | DC200~250V T2 | DC200~250V U2 | DC200~250V A3 | Position s/w (Test: 1a1b,Connect: 2b)
M3 |DC 125V T3 |DC 125V U3 |DC 125V A4 | Position s/w (Test: 2a,Connect: 2a)
M4 | DC 24V~30V T4 |DC 24V~30V U4 | DC 24V~30V A5 | Position siw (Test: 1a1b,Connect: 1a1b)
M5 | AC 48V~60V T5 |AC 48V~60V U5 |AC 48V~60V A7 | Keylock
M6 |AC 48V T6 |AC 48V Ué |AC 48V A8 |Button Padlock
M7 | AC 100V~130V T7 | AC 100V~130V U7 |AC 100V~130V A9 | Button cover
M8 | AC 200V~250V T8 |AC 200V~250V U8 | AC 200V~250V AA |Lead Wire
AB | User Plug(Part)
5 . 5 AC | Plug Interlock
Closing coil voltage Connector and wire
AD | Padlock(H type]
CO | Without closing coil SA2 A type connector, 4a4b (Hype)
AE |MOC
C1 |DC 110V SA4 A type connector, 10a10b
Note) o2 |DC200-250v e Standard 5 " AV | T operated coil 1A
1. In the case of selecting accessories such as 00~250 type connector, 4a4b AW | T operated coil 5A
A1(Secondary coil), Ad(position S/W 2a2a), C3 |DC 125V SA4 B type connector, 10a10b P
A7(key lock), A147 is type name in the ordering.
2. Unable to select A1(Secondary Trip Coil), C4 |DC 24V~30V
U1~U8(UVT) simultaneously.
3. A3(Position S/W 1a3b), A4(Position S/W 2a2b) C5 |DC 48V~60V
and A5(Position S/W 2a2b) can not be selected
simultaneously. C6 |AC 48V
4. A8(Button Padlock) and A9(Button Cover) can not
be selected simultaneously. C7 | AC 100v~130V
5. When A1(Secondary Trip Coil) is selected the C8 | AC 200V~250V
maximum available auxiliary contacts are 9a9b.

o

When A2(Secondary Trip Coil with TCS Contact)

is selected the maximum available auxiliary contacts are 4a3b, 9a8b.

The flame retardant wire is applicable to auxiliary contacts 4a4b, not to 10a10b.
Locking magnet of breaker use the same control power supply as motor.

. In case of UL Type, AC(Plug Interlock), AD(Padlock(H type)) and AE(MOC) are
included as standard.

©®N
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Susol

Cradle
Basic model name Rated voltage (kV) Interrupting current (kA) Rated current (A)
Susol VCB 05 476 25 25 12 1200A
UvCL ] T |
Cradle 15 15 32 315 20 2000A
Version Phase distance/Compatibility Other accessories
Ha | H type drawout (for MESG) A 150mm A1 | ES(Earthing Switch) without option
Hb  |Hb type drawout (for MESG) B 210mm A2 | ES(Earthing Switch) with
+Lower PT room added M 150mm position S/W(2a2b)
N 210mm A4 | ES(Earthing Switch) with
* In case of 1200A VCB, only 150mm is applicable, and position S/W(6a6b)
the phase distance of 2000A VCB is only 210mm. . y y
Ha has A, B, M and N type A5 | ES(Earthing Switch) with Keylock
- A type : 150mm phase distance, it is impossible to use A6 | ES with Locking magnet: DC110V
busing CT .
- M type : 150mm phase distance, it is possible to use A7 | ESwith Locking magnet: DC220V
busing CT .
- Btype :210mm phase distance, it is impossible to use A8 | ES with Locking magnet: DC125V
busing CT .
- N type : 210mm phase distance, it is impossible to use A9 | ES with Locking magnet: DC24V
busing CT .
Hb has A, B, and N type AA | ES with Locking magnet: DC48V
- A type : 150mm phase distance, only 1200A VCB has
Atype AB | ES with Locking magnet: AC48V
- B type : 210mm phase distance. Using 3 busing CTs.
Itis available in case of 2000A only AC | ES with Locking magnet: AC110V
- N type : 210mm phase distance. Using 6 busing CTs.
Itis available in case of 2000A only AD | ES with Locking magnet: AC220V
AE | Shutter padlock
AF | TOC
AG |MOC
AH | Door
. AJ | Door Interlock
Note) 1. Ha type cradle cannot use a door and door options. You can use a door for Hb type cradle only.
2. AJ and AK can not be selected without door(AH). AK | Door Emergency Push Button
3. TM(Temperature Monitoring) should be used with AL(Temperature Sensor).
4. H type lead wire(AM, AN) is required for cradle in case of using H type breaker. AM | H type, Lead Wire 4a4b (Standard)
5. If H type breaker options A8 (Button Padlock) and A9 (Button Cover) are selected the cradle option N
AK (Door Emergency Push Button) is not available. AN | Htype, Lead Wire 10a10b (Standard)

6. Earthing Switch (A1) includes Keylock (A5) as standard.
7. H type breaker includes options such as AE (Shutter padlock), AE (TOC, AG (MOC), AH (Door),
AJ (Door Interlock) as standard.
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Types and ordering information

Susol

VH-27

Breaker
Basic model name Rated voltage (kV) Version Interrupting current (kA) Phase distance/Compatibility Rated current (A)

H type drawout 25 25 E 300mm 12 1200A
(for MCSG)

VH Susol VCB 27 27 -

qum:fle:anf:ulm

Motor control voltage Trip coil voltage
MO | Without motor TO | Without trip coil U0 | Without UVT
M1 |DC 110V T1 |DC110V Ut |DC 110V
M2 |DC 220V T2 |DC220V U2 |DC 220V
M3 |DC 125V T3 |DC125V U3 |DC 125V
M5 |DC 48V T5 |DC48V U5 | DC 48~60V
M6 |AC 48V T6 |AC 48V U6 |AC 48V
M7 |AC 110V T7 |AC 110V U7 |AC 110V
M8 | AC 220V T8 |AC 220V U8 |AC220
Closing coil voltage Connector and wire Other accessories Note)
CO0 | Without closing coil SB2 S B type connector, 4a4b A1 | Secondary Trip coil
—— Standa
C1 |DC 110V SB4 B type connector, 10a10b A4 | Position s/w(2a2a)
Note) C2 |DC220v ope | Flame | X A5 | Position s/w(2a2b)
1. If A2 (UVT), A4 (Position S/W 2a2b) and A7 (Keylock) are 03 | DC 125V 6 | retardant | B ype connector, a4 A6 |Latch checking siw
selected, A247 is the type name in the ordering.
2. A1 (Secondary Trip Coil) and A2 (UVT) can not be C5 |DC 48V A7 | Keylock
selected simultaneously.
3. A4 (Position S/W 2a2a) and A5 (Position S/W 2a2b) can C6 |AC 48V A8 | Button Padlock
not be selected simultaneously.
4. A8 (Button Padlock) and A9 (Button Cover) can not be C7 |AC 110V A9 | Button cover
selected simultaneously. :
5. AC (Plug interlock),AD (H type Door interlock), AE (Moc) 8 |AC 220V AAT) CeadWire
and AF (Locking magnet) are available only for H type. AB | User Plug(Part)
6. In case of B-type connector the flame retardant wire is applicable to auxiliary contacts
4a4b, not to 10a10b. AC | Plug Interlock
7. Locking magnet can be applied only to H type VCB - breaker and cradle.
8. Locking magnet of H type breaker use the same control power supply as motor. AD | Padlock(H type Door Interlock)
8. A-type connector is applicable to P/E/F/G type and B-type connector to H type.
9. In case of selecting UVT A6 (Latch checking S/W) is not allowed. A6 (Latch checking S/W) AE |MOC
is installed by default to make electrical interlock with UVT. .
10. Lead wire is enclosed in the breaker in case of ordering fixed type or H type Gl Locking Magnet
breaker without cradle, installed of cradle in case of ordering the breaker with AG | ANSI type Charge interlock
cradle. If user plug is selected it will be enclosed in the breaker. - - —
AP | Trip Coil Monitoring Contact

Note) A is written only once in case of
more than one.
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Cradle
Susol VCB 27 27 25 25 12 1200A
Cradle

E 300mm

H ‘H type drawout (for MCSG) AE | Shutter padlock

AF | TOC
AG |MOC
AH | Door

AJ | Door Interlock

AK | Door Emergency Push Button

AL | Temperature Sensor
AM | H type Lead Wire 4a4b

(Flame retardant wire)
AN | H type Lead Wire 10a10b

(Flame retardant wire)

AO | H type Lead Wire 4a4b
(Rated short time current)
AQ | ANSI type Charge interlock

Note) A is written only once in case
Note) 1.These accessories for cradle and TM can be applied only to H type. of more than one.
2. AJ and AK can not be selected without door (AH).
3. TM (Temperature Monitoring) should be used with AL (Temperature Sensor).
4. H type lead wire - one of AM, AN or AO is required for cradle in case of H type breaker.
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VH-05/15

Breaker
VH Susol VCB 05 4.76 MCSG type drawout 254mm 12 1200A
15 15 50 50 20 2000A
Note) 4.76kV is for 50kA 30 3000A
MO | Without motor Without trip coil uo ‘thout uvtT
M3 |DC125V T3 |DC125V

C0 | Without closing coil Standard, 3a3b
C3 |DC125V DCO Dummy
ECO Earthing truck

Note) In the case ordering Dummy, Earthing truck, only please select MO(Without motor),

CO(Without closing coil) and TO(Without trip

Cradle
1 Susol VCB 05
Cradle 15

30

coil).

Non-1E Class
N2 1E Class
N3 Dummy
N4 Earthing truck (Upper)
N5 Earthing truck (Lower)

4.76

15

50 50
Note) 4.76kV is for 50kA

1200A
20 2000A
30 3000A

H | MCSG type drawout C 254mm

N1 Non-1E
N2 1E (RED)
N3 1E (GREEN)
N4 1E (YELLOW)
N5 1E (BLUE)




Ratings - 4.76/15kV 25/31.5kA 1200/2000A

| Susol

VL-05/15

VL-05[]25, 32[ 12, 20 VL-15[]25, 32[ 12, 20
4.76 15
1200 2000 1200 2000 1200 2000 1200 2000
150 210 150 210 150 210 150 210
430 510 430 510 430 510 430 510
115 140 115 140 115 140 115 140
85 130 85 130 85 130 85 130
60
25 315 25 315 25 315 25 315
207 260 207 260 650 820 650 820
31.5/2s
81.9
3
19 95
60 95

0-0.3s-CO-3min-CO
DC 24~30V, DC 48~60V, DC110V, DC125V, DC220V, AC 48V, AC100~130V, AC220~250V
DC 24~30V, DC 48~60V, DC110V, DC125V, DC220V, AC 48V, AC100~130V, AC220~250V
4a4b, 10a10b
0.04
0.06
10,000
Reference Standard
(07]
Reference Electrical Life Graph
P Type
H Type
IEEE Std C37.09, IEEE Std C37.20.2, ANSI C37.54, ANSI| C37.55
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Ratings - 27kV 25kA 1200/2000A

Susol

VH-27

VH-27[]25[ 12 VH-27[]25[ 20

wstpotamtorm .
60

0-0.3s-C0O-3min-CO

DC 125V

Class 1

37+10%

* Lifetime with maintenance.
**H type is a box type cradle with CB compartment style structure.
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Ratings - 4.76/15kV 40/50kA 1200/2000/3000A

| Susol

VH-05/15

VH-05H50C12/20/30 VH-15H40,50C12/20/30

4.76 15
1200 2000 3300 1200 2000 3000
50/60
50 40, 50
50/2 40/2, 50/2
412 1039, 1299

2.5 Xlsc (50Hz)/2.6 X Isc (60Hz)
3
19 36

0-0.3s-CO-3min-CO
DC 125V
DC 125V
3a3b
<0.04
<0.06
10,000
See graph
H type (for MESG)
254
230 230 265 230 230 265
248 248 286 248 248 286

ANSI/IEEE Std. C37.09, KEPIC EED 1100

*Two(2) “Early b” auxiliary contact is provided.
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I\gc;:;:)r:‘g Type Accessory L U1 H Remarks page

M Motor [ ] [ ] Attached at the factory 36

CC Closing Coil [} [} Attached at the factory 37

TC Trip Coil [} [} Attached at the factory 38

Al Secondary Trip Coil Option Option Attached at the factory 39

T9 Current Trip Coil Option - Attached at the factory 40

Auxiliary Contact 2a2b - -
SA Auxiliary Contact 4a4b [ ([ ]
(SB) Auxiiary Contact 6260 - - Attached at the factory 4
Aucxiliary Contact 10a10b Option Option

U Under Voltage Trip Coil Option Option Attached at the factory 42

A3 Position S/W(Test: 1a1b, Connect: 2b) Option Option Attached at the factory 43

A4 Position S/W(Test: 2a, Connect: 2a) Option Option Attached at the factory 43

A5 Position S/W(Test: 1a1b, Connect: 1a1b) Option Option Attached at the factory 43

Breaker A6 Latch Checking Switch - Option Attached at the factory 44

(Internal) C Counter [ J [ J Attached at the factory 44

A7 Keylock Option Option Attached at the factory 45

A8 Button Padlock Option Option Attached at the factory 46

A9 Button cover Option Option Attached at the factory 47

AA Lead Wire: A/B type connector Option Option Attached at the factory 48

AB Plug/Terminal for Lead Wire Option Option Attached at the factory 48

AC Plug Interlock Option Option Attached at the factory 49

AD Padlock (H type) Option Option Attached at the factory 49

AE MOC(Mechanical Operated Cell Switch Option Option Attached at the factory 50

AF Locking Magnet Option Option Attached at the factory 51

AJ Door Interlock Option Option Attached at the factory 61

AO I(_Sesjc\ila\‘llirg:oa::ygtleuzc;nnector Option - Attached at the factory 63

AP Trip Coil Monitoring Contact [} [} Attached at the factory 52

CTD1 | Condenser Trip Device(AC110V) Option Option 54

CTD2 | Condenser Trip Device(AC220V) Option Option 54

UDC1 | UVT Time Delay Controller(AD110V) Option Option 55

(E::':jl) UDC2 | UVT Time Delay Controller(AD220V) Option Option 55

UDC3 | UVT Time Delay Controller(AD48V) Option Option 55

CTU Coil Test Unit Option Option 54

™ Temperature Monitoring Option Option 56

* @: Basic Installation
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Mounti Supplied as
oup. . Type Accessory Remarks page
Position VL VH
A1 ES(Earthing Switch)\ without Option Option Option Attached at the factory 57
ES(Earthing Switch) . )
A2 Opt Opt Attached at the fact 57
with Position Switch(2a2b) ption ption ached atine tactory
ES(Earthing Switch) . .
A4 It It Attach t the fact 7
with Position Switch(6a6b) Option Option ached at the factory 5
ES(Earthing Switch) . .
A Attach he f
5 with Keylock Option Option ttached at the factory 58
ES(Earthing Switch) . )
A6 with Locking magnet: DC110V Option Option Attached at the factory 58
ES(Earthing Switch) . :
A7 with Locking magnet: DG220V Option Option Attached at the factory 58
ES(Earthing Switch) . )
A Attach he f
3 with Locking magnet: D125V Option Option ttached at the factory 58
ES(Earthing Switch) . )
A9 with Locking magnet: DC24V Option Option Attached at the factory 58
ES(Earthing Switch) . )
AA Opt Opt Attached at the fact 58
with Locking magnet: DC48V ption ption ached atine factory
ES(Earthing Switch) . }
AB t t Attached at the fact
Cradle with Locking magnet: AC48V Option Option ached at the factory %8
ES(Earthing Switch) . .
AC with Locking magnet: AC110V Option Option Attached at the factory 58
ES(Earthing Switch) . )
AD Opt Opt Attached at the fact 58
with Locking magnet: AC220V ption ption ached atine tactory
AE Shutter padlock Option Option Attached at the factory 59
AF TOC(Truck Operated Cell Switch) Option Option Attached at the factory 59
AG MOC(Mechanical Operated Cell Switch) Option Option Attached at the factory 60
AH Door Option Option Attached at the factory 60
AJ Door Interlock Option Option Attached at the factory 61
AK Door Emergency Push Button Option Option Attached at the factory 61
AL Temperature Sensor Option Option Attached at the factory 62
AM Type H Lead Wire 4a4b (Normal cable) Option Option Attached at the factory 63
Type H Lead Wire 10a10b
AN yp?Norr::I catlJT:) a Option Option Attached at the factory 63
Type H Lead Wire 4a4b) . .
AO Opt Opt Attached at the fact 63
(Flame retardant cable) ption ption ached atine tactory
Door padlock Option Option Attached at the factory 63
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Motor: M

VL type

+ Charge the closing spring of a circuit breaker by
the external power source. When the charging
is complete, control power of the motor will be
"OFF" by the built-in Limit S/W. Without the

external power source, charge manually.

Operating voltage range (IEC 60947)

85%~110%Vn

Installed inside of a breaker as standard

Motor

VL type
Input voltage (V) DC24~ | DC4B~ | o iiov | Do12sv | po2zov | Acasy | €100 | AC200-
30V 60V 130 250V
Load current (A) <5 <3 <1 <1 <05 <1 <05
Starting current (A) 5 times of load current
Charge time Within 5 sec.
Note) Rated operation and control voltage range, see page 40.
VH type
Motor
VH Type
Input voltage (Vn) DC 48V DC 110V DC 125V DC 220V AC 48V AC 110V AC 220V
Load current (A) <6 <3 <3 <26 <6 <3 <26
Starting current (A) <30 <20 <20 <17 <30 <20 <17
Charge time Within 12 sec.

Note) Rated operation and control voltage range, see page 40.
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Closing Coil: C

VL type

« It is a control device which closes a circuit
breaker, when applying voltage continuously or
instantaneously over 200ms to the coil control
terminals.

Installed inside of a breaker as standard

'p)
y - .
, [ A '
Closing coil
VL type
DC 24~ DC 48~ AC 100~ | AC 200~
Input voltage (Vn) DC 110V | DC 125V | DC220V | AC 48V
30V 60V 130 250V
Power consumption (inrush, W) 200
Power consumption (steady, W) <5
Note) Rated operation and control voltage range, see page 40.
VH type
« It is a control device which closes a circuit
breaker, when applying voltage continuously
about 45ms to the coil control terminals.
Electrical pumping preventing circuit is built in.
Closing coil
VH Type
Input voltage (Vn) DC 48V DC 110V DC 125V DC 220V AC 48V AC 110V AC 220V
Rated current (A) <8 <3 <3 <25 <8 <3 <25

Note) Rated operation and control voltage range, see page 40.
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Trlp Coil: T Installed inside of a breaker as standard

VL type

+ It is a control device which trips a circuit breaker
from remote place, when applying voltage

continuously or instantaneously over 35ms to
coil control terminals. !
+ When UVT coil is installed, its location is
changed.
Trip coil
VL type
DC 24~ DC 48~ AC 100~ | AC 200~
Input voltage (Vn) DC 110V | DC 125V | DC220V | AC 48V
30V 60V 130 250V
Power consumption (inrush, W) 200
Power consumption (steady, W) <5
Note) Rated operation and control voltage range, see page 40.
VH type
« It is a control device which trips a circuit
breaker, when applying voltage continuously or
instantaneausly over 35ms to the coil control
terminals.
Trip coil
VH Type
Input voltage (Vn) DC 48V DC 110V DC 125V DC 220V AC 48V AC 110V AC 220V
Rated current (A) <8 <3 <3 <25 <8 <3 <25

Note) Rated operation and control voltage range, see page 40 .
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Secondary Tri p COlI - A1l Installed inside of a breaker as an option
VL type
- It is a control device which trips a circuit breaker A ~

doubly from the outside. If the trip coil (T ) fails, N S Ve Y

it can trip a circuit breaker safely. — :
« Trip coil: Install it at existing location. g ——— i
+ Secondary trip coil: Install it on the right side of 3 . %

the trip coil. = (5
- Itis not available with UVT coil when installing ° i

secondary trip coil. h o

f - .
, = A
= = Secondary
Trip coil
VL type
DC 24~ DC 48~ AC 100~ | AC 200~
Input voltage (Vn) DC 110V | DC 125V | DC220V | AC 48V
30V 60V 130 250V

Power consumption (inrush, W) 200

Power consumption (steady, W) <5
VH type

« It is a control device which trips a circuit breaker
doubly from the outside. If the trip coil (T) fails, it
can trip a circuit breaker safely.

« It is not available with UVT coil when installing
secondary trip coil.

Secondary

Trip coil
VH Type
Input voltage (Vn) DC 48V DC 110V DC 125V DC 220V AC 48V AC 110V AC 220V
Rated current (A) <8 <3 <3 <25 <8 <3 <25
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Rated operation and control voltage range

Susol VCB
ltem Remarks
VL: 7.2kV 8/12.5kA VL: 20/25kA VH
AC 85~110% 85~110% 85~110%
Motor
DC 75~110% 85~110% 85~110%
) AC 85~110% 85~110% 85~110%
Closing
DC 75~125% 85~110% 85~110%
Ti AC 60~125% 85~110% 85~110%
rip
DC 60~125% 70~110% 70~110%
IEC62271-100 (2008)
Applied standards IEC62271-100 (2008) IEC62271-100 (2008)
KSC4611
Cu rre nt Trip Coil Installed inside of a breaker as an option
VL type : AV, AW
Current Trip Coil
* This trip coil uses the output of the CT as its y P
control power source and is used with over ° .
current relay in combination. Two current trip
coils are supplied. = _
- Coil impedance(2) is like below -
- 1A: 1602 or less, Operating current AC 1A (AV) ] =" =
- 5A: 62 or less, Operating current is AC 5A (AW) et ©
+ CT must be installed at load side. . O
If it is installed at bus side there is the danger of -
malfunction or damage to CT. g f—’
- Don’t disconnect the control power connector on S = o N P
main power is live condition at connect position. a7
Otherwise there is the danger of malfunction or 1 ! L
damage to CT. ° . ¢ B .
* CT is recommended to use 15VA 5P10 and more. E—rw 20 N )
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Auxiliary Contact: SA

VL type

- It is a contact used to monitor ON/OFF status of

a breaker from remote place.

+ The auxiliary contacts supplied as standard
configuration is 4a4b. 10a10b is also available

on request.

+ For 7.2kV 8/12.5kA VCB standard configuration
is 2a2b. 4a4b and 6a6b are optional.

Auxiliary contact

Installed inside of a breaker as an option

VL: 7.2kV VL: 20/25kA,
Item
8/12.5kA VH
Standard 2a2b 4adb
Optional 4adbh, 6a6b 10a10b
P _—_—
N—rc= N
) . 3
P " R
& 7
Vo "W/ wu g ol
"a{;’% Mg éf
Auxiliary contact
VL/VH Type
Item Resistive load (A) Inductive load (A) Remarks
AC 250V 10 5
125V 10 5
Contact
250V 10 5 For all models
configuration
DC 125V 10 5
30V 10 5
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U nder VOItage Trl p COII . U Installed inside of a breaker as an option

VL type VH type

Z
i\\\.h\i * N
. Under Voltage \
Trip Coil

Under Voltage
Trip Coil

=

+ It is installed inside of a breaker to trip when the main power or control power voltage drops below certain value.
Instantaneous type is only available with UVT coil and Time delay type is available by connecting UVT coil and UVT
time delay controller.

+ The closing of a circuit breaker is impossible mechanically or electrically if control power is not supplied to UVT.
To close the circuit breaker, 65~85% of rated voltage should be applied.

+ UVT and secondary trip coil will not be selected together.

—_

. UVT rated voltage and characteristic
- Operating voltage range: Pick up 0.65~0.85Vn, Drop out 0.4~0.6Vn
- Operating voltage ranges based on the minimum value of each rated voltage (Vn)

VL type
DC 24~ DC 48~ AC 100~ | AC 200~
Input voltage (Vn) DC 110V | DC 125V | DC220V | AC 48V
30V 60V 130 250V
Power consumption (inrush, W) 200
Power consumption (steady, W) <5
VH Type
Input voltage (Vn) DC 48V DC 110V DC 125V DC 220V AC 48V AC 110V AC 220V
Power consumption (inrush, W) 350
Power consumption (steady, W) <10
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Position Switch: A3, A4, A5

VL/VH type - H Cradle

VL

Position switch

Installed inside of a breaker as an option

Large model (VH)

Position switch

+ This switch is used to indicate the breaker position (CONNECT, TEST), and contact configuration

is 2a2a or 2a2b, 1a3b.

VL/VH type - H Cradle

VL VH
Position
switch
Contact configuration

1 3 . 5 7 1 3 o 5 7

N LG ol ol

2 4 - 6 8 2 4 - 6 8

1a1b(TEST) 2b(SERVICE) 2a(TEST) 2a(SERVICE)

Large model (VH)

Position
switch

2 4 6 g
1a1b(TEST)  1a1b(SERVICE)
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Latch checki ng switch: A6 Installed inside of a breaker as an option

VH type

+ This switch works in conjunction with the
mechanism of the breaker. It checks if the
breaker is ready to be closed.

+ When the mechanism is OFF and the closing
spring is at charged status the switch becomes
"ON", which means the mechanism is ready to
be closed.

- If the latch is not in a proper position the switch
prevents the breaker from closing.
In case of VH type it is connected internally in
series with the closing coil.

Latch checking
switch

Cou nter: C Installed inside of a breaker as standard

VL/VH type

+ It displays the total number of ON/OFF
operations of a breaker.
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Keylock: A7

VL type

+ The key is to unlock the locking device first to
close the breaker electrically and mechanically.

*How to operate

- It is not possible to pull out the key in the
unlocked position, possible only in locked status.
- Pushing "OFF" switch of a breaker turn the key
counter-clockwise to the locked position and pull
it out.

- It is not possible to close the breaker electrically
and mechanically in the locked position.

- Insert the key and turn clockwise and then the
breaker can be closed electrically and
mechanically.

VH type

*How to operate

- It is not possible to pull out the key in the
unlocked position, possible only in locked status.
- Trip the breaker first and then turn the key
counter-clockwise to the locked position and pull
it out.

- It is not possible to close the breaker electrically
and mechanically in the locked position.

Installed inside of a breaker as an option

Keylock

Keylock

45




Accessory

Susol

Button Padlock: A8

VL type

- It is to prevent manual operation of ON/OFF
button due to user’s wrong handling.

+ It is not possible to handle ON/OFF operation
under the “Button lock” status.

* Key lock is not supplied.

VH type

46

Installed outside of a breaker as an option
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=
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Button Padlock
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Button Cover: A9 Installed outside of a breaker as an option
VL type
+ It is a protection cover to prevent an accident o

due to unintended operation of ON/OFF button. N4 AT ey
+ Use the push-bar to operate the ON/OFF

button.

Push B
Button Cover ush =ar

VH type

Push Bar

Button Cover
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Lead Wi re: AA Supplied separately from a breaker as an option

VL/VH type

Lead wire

+ It is to connect with the control circuit of a
breaker from outside. (supply wire length: 2m)

+ A type connector is supplied for P/E/F/G type of
VL VCB.

+ B type connector is supplied for P type of VH
VCB.

+ In case of H type breaker of VL and VH models
the Lead wire is installed in the cradle when
supplied.

B type connector

g
B g
(—

Supply ways of Lead wires by VCB model

VCB model Cradle type P E F G H :
. L
VL Enclosed in the breaker Enclosgd inthe breake‘r Ao
Installed in the cradle (option) L
VH Enclosed in the breaker Enclos.ed inthe breake.r
Installed in the cradle (option)
PI ug/'re rm i nal for Iead Wi re Supplied separately from a breaker as an option
VL/VH type

i

A type connector B type connector

+ Itis connector to connect with the connector installed in the breaker. (supply connectors and terminal only for lead wire)

+ Type of connector is depends on the type of connector installed in the breaker- A or B.
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PI ug inter|OCk: AC Installed inside of a breaker as an option

VL/VH type

Plug interlock

« It checks if the control power connector on the
cradle (H type) is connected with the connecting
terminal of the breaker before the proceeding of
draw-in or out.

- It is not allowed to seperate the control power
connector from the breaker in the position of
draw-in /out or CONNECT, but TEST position.

PadIOCkmoor racking interlock: AD Installed outside of a breaker as an option

VL/VH type

+ With this door options for H type cradle draw- in/
out is allowed only when the door is closed. T = S Y oe e

« If draw-in /out is necessary when the door is
open, use the operation lever put in the slot of
the breaker handle.

Insert it into the hole in the bottom of door
interlock.

|
|
|

- Padlock is also optional, which can lock to
prevents the draw-in/out of the breaker in the
position of TEST and CONNECT.

Door interlock

49




Accessory

Susol

MOC drive device: AE Installed inside of a breaker as an option

VL type

+ It must be installed in the breaker to drive the
MOC installed in H type cradle.

+ MOC, Mechanically operated cell switch is the
device to indicates the Closed/Trip status of
VCB in 'CONNECT' position only.

+ This MOC drive device in the breaker should be
installed when MOC in the cradle is used.

MOC

VH type

MOC
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Locki ng mag net: AF Installed inside of a breaker as an option

VL type

+ It allows the drawing-in of the breaker in the
TEST position under the condition that the
control power connector on the cradle (H type)
is connected with the connecting terminal of the
breaker and the power is supplied.

+ During the drawing-in or in the CONNECT
position draw-in/out is allowed without supplying
power.

* Control power rating is the same as that of a motor.

Locking
magnet

VH type

Locking magnet
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Tr|p coil monitori ng contact: AP Installed inside of a breaker as an option

VL type

Aucxiliary switch
Trip coil monitoring contact

+ Device for monitoring the functions of the trip Secondary frip coll with TOM Contact
coils. _p 10a (9a) [ 10b (9b)
. ) |_4a 4b
- Supplied as standard for VL model and optional LG }_‘
for VH mOdel n A5 22 24 26 28 40'42 44 46 48 60 34'36'38 50 52154 l56 58 70 72 74

{_

B R R el o il dx ot i an ok ol 43 By s X i ol i ]

+ To monitor the trip coils connect its terminals
with the trip coil monitoring relay as shown on
the circuit diagram.

|
|
|
|
|
|
i

AL pumpm—————

I{! |
I |
I |
I |
I |
|| |
iPNg f

|
|
|
- If the trip coil is normal: closed-circuit 'é‘ :
consisting 3 |
. o . . . (7] [22 [24 |26 [28 |40 |42 |44 |46 |48 |60 B¢t |3p [38 [50 |5 5'15658707274
- If the trip coil is damaged: open circuit s2a s o=t
1) Terminals A5 and A6 monitor the trip coils in 5 23 [es (2729 [ap [4a]as[a7 fao [e1 FF o7 [eo]st [sp [sp [F7 [oo[71 7o 75
closed position of the breaker. 0. T 1] I
2) Terminal A6 and aux. contact terminal 34 Fe)(0) z : : : : : :
monitor the trip coils in trip position of the 11 1 11
breaker. RS S W Ay A A A A o A Ay 1 0 1 A A 0
12 A6 23 25 27 291 I43 45 47 49 61 |37l l39 51 53|55|57 59 71 7375
« Coil Test Unit is opional, which enable N
monitoring the coils by connecting in parallel
with the trip coil operation switch.
+ In case Secondary Trip Coil Monitoring contact,
Trip Coil T1,T2,T3 are available.
VH type Trip coil monitoring contact
Auxiliary switch Secondary trip coil with TCM Contact
P 10a 10b
I 4a I 4b
A R L LR LA e e R

w
3]
I
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g © 3
£ ° fri
3 =
2 5
(7] b 22 |24 [os |28 |40 [s2 |44 |46 a8 [s0 |54 [36 os |50 [s2 b4 [s6 [se [ro |72 [ra
o o
s2a e
: H z =
6 o [c] 23 |25 [27 |29 |41 |43 |45 [a7 |as [61 [os [a7 [a0 |51 [sa 57 [s9 |71 [73 |75
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I
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Installed outside of a breaker as an option

Coil Test Unit: CTU

+ When no current flows through the coil it gives the test current which does not cause the coil to operate to check
whether the coil is disconnected or not.
- If the test current flows normally: coil normal
- If the test current does not flow through: coil disconnected

% As it is connected in parallel with the control part of the coil the normal operation of the coil is not affected.
% Monitoring of the running coils is not possible.
% One test unit can monitor up to two coils.

1. Input voltage: AC/DC 75V~264V

2. Contact output
1) 2 X a contacts for Fail indication and 2 < a contacts for Alarm
2) 250Vac/10A Resistive, 30Vdc/10A Resistive

3. Disconnection test cycle is 12 seconds (Test LED blinks)

4. The default operation
If Fail happens (coil disconnected), Fail LED turns on and the Fail contacts become short state.
If Fail happens three times in series, Alarm LED turns on and the Alarm contacts become short state.
In order to clear the Alarm status push up DIP switch on the front and then push down it (Off = On — Off)

Input voltage
AC/DC 75~264V
| |

——
T AN Fail 1
24~250V LI
(AC/DC) Alarm 1
i Coil
Test |
T Fail 2
. ai
Unit |
24~250V 1
(AC/DC) N Alarm 2
CTU CTU
o Input voltage Input voltage
Coil drive power(+) +) +)
| |
Coll i 1 2
oil drive power ] Fail (LED)

Coil

Coil drive power(-)

-
Coil test current

Coil Test Unit |

+— Fail (RELAY)

+—>» Alarm (LED)
— Alarm (RELAY)
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Condenser trip device: CTD

Ratings
Ratings Specification
Model CB-T1 CB-T2
Rated input voltage (V) AC 100/110 AC 200/220
Frequency (Hz) 50/60 50/60
Rated charge voltage (V) 140/155 280/310
Charging time Within 10sec. Within 10sec.
Trip possible time Within 30sec. Within 30sec.
Range of Input voltage 85%~110% 85%~110%
Condenser capacity (4 F) 1,000 560

Terminal arrangement

Circuit diagram

External dimension

75 2-96.5

(Mounting hole)

Installed outside of a breaker as an option

« It gets a circuit breaker tripped electrically within

regular time when control power supply is
broken down and is used with Shunt coil, SHT.
In case there is no DC power, It can be used as
the rectifier which supplies DC power to a circuit
breaker by rectifying AC power.

+ Tripping within 30 seconds on the power failure

is possible. However after that automatic trip
circuit must be configured separately in the
switchgear.

165

‘ﬁ_{

108
116.5

D1 R1
1 — AN l 6
SW1 R3
1000/ qur h
L ischarge
AC Input ,}E/TNR 560UF DC Output
R2 w
3 5
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UVT Time delay: UDC

Installed outside of a breaker as an option

+ UVT time delay, UDC is to delay the trip signal from UVT.

Without UDC the breaker will be tripped instantaneously by the trip signal from UVT installed inside of the breaker
even in the the momentary power failure.

| A 7o :
ays N 2e |
dam:sy |
WTta 16

- UDC can delay the trip time to avoid this unintended instantaneous trip in the event of such power failure.

+ It can be installed on the cradle or inside of the switchgear.

- UDC provides output contacts for indication of trip status due to the UVT coil inside of the breaker.
b contact is closed at normal state and a contact is closed at trip.

1. Characteristics
Rated voltage (Vn) Opration voltage range (V) Consumption (VA or W) Time delay
DC (V) AC (V) Pick up Drop out Inrush Steady - state (ms)
48~60 48
100~130 100~130 0.65~0.85 Vn 0.4~0.65 Vn 200 <5 05,1,15,3
200~250 200~250

- Operating voltage ranges are based on the minimum value of each rated voltage (Vn)

2. Ratings of output contacts

Rated voltage (V) Rated current (A), Resistive load| ~ Max. switching voltage (A) Max. switching current (A)
208 -2 110V DC
e~ e 250V AC 15
250V AC <10
3. Wiring diagram
\
It
Delayed —{
trip signal I
5 T 7
14 16
oot 18(a) e——]
UvT gﬁ;:ﬂrg 19(c)e—| UVT Delay
1819 20 contact p0(p) Controllor
acb 05 ] l
G woe
DC48~60V === q
[sec] | ‘
hose T I Instantaneous |
5 7 } trip signal }
Time Delay for UVT [ _
[1
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Temperature sensor and
monitoring unit: TM

VL/VH type

+ Temperature Alarm Unit displays the input
temperature detected through the temperature
sensor installed in H-type cradle.

+ Temperature sensor can be installed up to three
(R, S, T phase).

- Temperature Alarm Unit converts the
temperatures detected from the senser in the
cradle and displays the maximum value and can
transmit it throug communication.

« If the input temperature is above standard it
may cause alarm.
Temperature Alarm Unit supports Modbus/
RS-485 communication and contact us Profibus-
DP communication.

Control Power ¢
AC/DC 110/220V

Temperature
sensor input 1

Temperature
sensor input 2
Temperature
sensor input 3

Temperature
sensor input 4

Temp_COM

Temperature
Sensor
1 24V
. Power | 24VGND
le 5V
5V GND
Relay 3
DO control

RS-485(-) ,

RS-485(+) 20

RS-485

Installed outside of a breaker as an option

Temperature sensor and
monitoring unit

Temperature Alarm(+)

Temperature Alarm(-)

Child
communication
Trip Relay

Parent
communication
MODBUS
Profibus-DP

18 14 16 18 17 18 18 20 DESFOET |
@ @@@@@@@@ @ () ©
i f

LED temperature display (C): 10 ~150C,
Warning
Display maximum value of temperatures
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Earthing Switch: A1

VL/VH type

+ For the safety during the maintenance of
switchgear in the position of TEST/Drawout
discharge the charging current in the load side
of a VCB with this earthing switch.

It is available onlt for H type drawout breaker.

* Regarding the operations of earthing switch and related
accessories see the instruction manual.
* Applicable Standards: IEC 62271-102

Position switch for Earthing Switch: A2, A4

Built-in a cradle as an option

+ In case of using earthing switch it can be added to indicate the ON / OFF

status of the earthing switch.

** Contact configuration: 2a2b, 6a6b

Circuit diagram

E1 E3 E5 E7 E9 E11 E13 E15 E17 E19 E21 E23

I S e L A R S

E2 E4 E6 E8 E10 E12 E14 E16 E18 E20 E22 E24

Y

Earthing
Switch

Built-in a cradle as an option

Position switch for E/S
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Keylock for Earthing Switch: A5 Builtin a cradle as an option

« In case of using earthing switch it can be added for two types
of interlocking.

1) Interlock to keep opening

2) Interlock to keep earthing

Keylock for earthing switch

Locking magnet for Earthing Switch: A6~AD Built-in a cradle as an option

« In case of using earthing switch it can be added to prevent the earthing
switch from opening or earthing before it is energized.

« Verify if the locking magnet is energized before opening or earthing the
earthing switch.

.

Control voltage
-DC 24V /DC 48V /DC 110V /DC 125V / DC 220V
- AC 48V /AC 110V / AC 220V

Locking magnet for
Earthing Switch
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Shutter pad lock: AE Built-in a cradle as an option

VL/VH type

« It is the locking device to lock the primary and
secondary shutter in closed state for safety
while the breaker is drawn out for maintenance.

« When the breaker is drawn in, the shutter is
automatically opened.

- There is a hole for padlock to lock the shutter.

« It can be applied only to H type cradle.

Shutter
padlock

Truck operated cell switch (TOC: AF) Buit-n a oradle as an option

VL/VH type

+ This auxiliary switch is used to indicate the
'CONNECT" position of VCB. It is installed in the
bottom of a H type cradle and operated by the
frame of a breaker.

+ TOC is consisted of 4 cell switches with
changeover contacts as below diagram.

Circuit diagram

121 122 124 125 127 128 130 131

R

123 126 129 132

a Contact: 122-123, 125-126, 128-129, 131-132,
b Contact: 121-123, 124-126, 127-129, 130-132
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Mechanical Operated Cell Switch
(MOC: AG)

VL/VH type

+ This auxiliary switch is used to indicate the
Close/Trip of VCB. It is operated mechanically
at the CONNECT position and installed in the
bottom of a H type cradle and operated by the
frame of a breaker.

+ MOC is consisted of 4 cell switches with
changeover contacts as below diagram.

Circuit diagram

102 101 105 104 108 107 111 110
MOC
103 106 109 12

a Contact: 101-103, 104-106, 107-109, 110-112,
b Contact: 102-103, 105-106, 108-109, 111-112

Door: AH

VL/VH type

+ It is outside door for H type cradle.

+ Accessories are available for the door.

60

Door

Built-in a cradle as an option

Built-in a cradle as an option
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Door Interlock: AJ Built-in a cradle as an option

VL/VH type

» When the Door is installed to H type cradle, this
door interlock prevents opening it at CONNECT
position.

Door Emergency Push button: AK Buit-n a cradle as an option

VL/VH type

« It is used to enable the Close/Trip of the breaker
manually from outside of the door installed to H
type cradle during an emergency.

+ Push the ON/OFF button by ON/OFF handle
supplied seperately. ’ ®

ooooo

@
e OO0
o

& L i

Door Emergency Push button
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Temperature Sensor: AC

Built-in a cradle as an option

VL/VH type
+ This sensor is used to detect the temperature in
H-type cradle combined with Temperature
monitoring unit. Temperature Nos
Sensor N -

+ It can be installed up to three (R, S, T phase).

TTE

Racking In/Out handle

Susol VCB offers various kinds of handle suitable for each use of types and models. The order can be proceeded with
the code below and ordering quantity is flexibly adjustable.

Type Cradle Racking in/out handle Charging handle Operating handle for earthing S/W
55223172407
A L
VL Not required
55223172403
B _[_L
H
K 55223172405 e —]» 55213143006
© e i |
v/ e
VH
55223172406 )
L ’\.\-;n i ——1

Racking in/out handle for H, K cradle
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Type H Cradle Lead Wire: AM~AO Buittin a cradle as an option

VL/VH type
—
+ In case of H type breaker of VL and VH models TL
the Lead wire is installed in the cradle when e
supplied. k= )
& .
+ 4a4b or 10a10b contacts are selectable "
according to the auxiliary contact of the breaker. i .
Flame retardant cable is used for 4a4b. ﬂ '
Lead - O !
Wire l—1 “ ! ° ]
| : ° i it 1|
N A A I
Door Pad Iock Built-in a cradle as an option
VL/VH type

- It is supplied with a door for H type cradle as
standard.

« It can be locked by seperate padlock to prevent
entering the maunal handle.

ooooot

@ Oooooo
0

1
. '. '
Door @& , "
Padlock . 57
ol L e 9!
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Auxiliary guide frame

+ Auxiliary guide frame is provided in order to move safely
36/40.5kV breaker into the switchgear.

+ It can be used in combination with the hand pallet which
meets the requirement shown below.

Applicable hand pallet

§ Min. height: <90mm

I Width : < 550mm

Bottom

<Fig 1>

64

If dimension A in Fig. 1 is
less than 120mm B type
pallet can be used.

In case of more than 120mm
C type must be applied.
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Dimensions - VL type

Susol

4.76/15kV, 25/31.5kA, 1200A
Phase distance 150, H Type

490
150 150

&

3,

492 301 Stroke:220

:
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4.76/15kV, 25/31.5kA, 2000A
Phase distance 210, H Type
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301 Stroke:220
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VL-05/15

Susol

4.76kV, 25/31.5kA, 1200A
Phase distance 150, P Type
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4.76kV, 25/31.5kA, 2000A
Phase distance 150, P Type
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Dimensions - VL type

Susol

15kV, 25/31.5kA, 1200A
Phase distance 150, P Type
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15kV, 25/31.5kA, 2000A
Phase distance 210, P Type
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VL-05/15

Susol

4.76/15kV, 25/31.5kA, 1200A
Withdrawable (Ha type cradle Bushing CT, phase distance 150mm)

419 449 282
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(For assembly of lifting hook)y Mo12(DP:25)
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Section XSEC-XSEC

See Detail B o B

Detail B
T Scale 2/15
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Dimensions - VL type

Susol

4.76/15kV, 25/31.5kA, 1200A
Withdrawable (Ha type cradle, phase distance 150mm)

422 261, 4014 Mo12(DP:25)
‘ ‘ '/ (For assembly of lifting hook)
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VL-05/15

Susol

4.76/15kV, 25/31.5kA, 1200A
Withdrawable (Hb type cradle Bushing CT, phase distance 150mm)
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Dimensions - VL type

Susol

4.76/15kV, 25/31.5kA, 2000A
Withdrawable (Ha type cradle Bushing CT, phase distance 210mm)

420 448 225, 30 | :
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VL-05/15

Susol

4.76/15kV, 25/31.5kA, 2000A
Withdrawable (Ha type cradle, phase distance 210mm)
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(If’tor asserr)lbly of
lifting hook;
[S/alan] ° i K°
mimjme] o
mooa T ( A *) &3
EESE = NG/
| N o o,
s 1 A
5 5
a >
d S
725 | 1972
10172 "
750 650 375 6011
8-011 (Mounting
¥ (Mounting hole) ,75 1 hole)
o
s
. o o o Gl . A
e e =4
<
5 5 5 5 ul o o 5
- T
. . . o)
o
o J| o o 0 bt

8011 65 285 150 150 2722
(Mounting hole) | |

e

/ Connecting busbar method
(with earthing switch)

Busbar : 10t 100, (2 sheets)

3

B —
™

N
)
N

10.0

\
N
30
3

2-M8(DP:18)

Detail C
Scale 1/5

Section A-A

75




Dimensions - VL type

Susol

4.76/15kV, 25/31.5kA, 2000A
Withdrawable (Hb type cradle Bushing CT, phase distance 210mm)
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VL-05/15

Susol

4.76/15kV, 25/31.5kA, 2000A
Withdrawable (Hb type cradle Bushing CT, phase distance 210mm)
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Susol

27KV, 25kA, 1200/2000A
Fixed (P type)
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VH-27

Susol

27kV, 25kA, 1200/2000A
Withdrawable (H type cradle)
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Dimensions - VH type

Susol

4.76kV, 50kA, 1200/2000A | 15kV, 40/50kA, 1200/2000A
Withdrawable (H type unit)
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VH-05/15

Susol

4.76kV, 50kA, 1200/2000A | 15kV, 40/50kA, 1200/2000A
Withdrawable (H type cradle)
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- VH type

Imensions

D
Susol

4.76kV, 50kA, 3000A | 15kV, 40/50kA, 3000A

Withdrawable (H type cradle)
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VH-05/15

Susol

4.76kV, 50kA, 1200/2000A | 15kV, 40/50kA, 1200/2000A
Earthing truck(Upper)
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Dimensions - VH type VH-05/15

Susol

4.76kV, 50kA, 1200/2000A | 15kV, 40/50kA, 1200/2000A
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Technical data

Susol

Electrical endurance by interrupting current
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N \ N \
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« | : Interrupting current « | : Interrupting current
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« N : Operation numbers + N : Operation numbers
- | : Interrupting current « | : Interrupting current
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Technical data

Susol

Electrical endurance by interrupting current
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'
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- | : Interrupting current
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Susol

Standard Use Environment for Susol VCB

The operation characteristic of Vacuum Circuit Breaker such as insulation and endurance is often influenced
largely by external environment and thus should be applied appropriately with conditions of the place where
it is used taken into consideration.

The following values are the limits have been set in accordance with IEC 62271-100 (IEC 62271-1)

Ambient Temperature

- maximum temperature: +40°C

- 24-hour average maximum temperature: +35C
- minimum temperature: -5C

Altitude
- 1000m or less above sea level

Relative Humidity

- 24 hours average value: 95% or less
- One month average: 90% or less

M If a standard circuit breaker is used in high temperature exceeding 40°C,
you are advised to use it according to the current corrected for each level
of ambient temperature in catalog.

B If used in conditions of high humidity, the dielectric strength or electric
performance may be degraded.

M It is highly recommended to use a dust cover or anti-humid agent if it is
used in dusty and humid conditions.

H Excessive vibration may cause a trip breaker such as connection fault or
flaw on mechanical parts.

M If it is left ON or OFF for a long time, it is recommended to switch load
current on a regular basis.

M It is recommend to put it in the sealed protection if corrosive gas is
prevalent.
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Technical data

Susol

Special Use Environment

The circuit breaker is designed for use in standard use environment specified in Section 2. 1 of IEC62271-1.
Concerning the special use environments as below the special use conditions are
required to be considered, thus please contact us in advance.

- where altitude and ambient temperature are out of standard use environment.(-40C)
- where a strong sea breeze blows

- when usually used in a humid place

- where a lot of steam or oil steam exists

- where explosive, flammable and other harmful gases might permeate the breaker

- In a dusty place

- where abnormal vibration or shock exists

- where a lot of ice and snow exist

- other special conditions

Withstand voltage compensation according to altitude

If the breaker is used in areas of sea level higher than 1000m the degradation of insulation
performance should be taken into consideration.

70 36 170
| 50(65) 24 125 |
| 38 17,5 95 |
| 28(42) 12 75(82) |
| 20 [ 72| 60 |
Ud [kV/1min] UrkV]|  Up [KV/1.2 X 50us]
Power Frequency Impulse Withstand Voltage

Withstand Voltage

<Table 1> Criteria of withstand voltages by rated voltages specified in IEC62271-1
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Susol

Special Use Environment

Withstand voltage compensation according to altitude

1.5

1.45

1.4

1.35

1.3

Correction parameter 1

1.25

1000 1500 2000 2500 3000 3500 4000
Altitude (m)

<Fig.1 > withstand voltage correction parameter 1 by altitude (based on a required withstand voltage)

0.95 ~

0.9 ™~

0.85

Correction parameter 2

0.7 ~

0.65

0.6

0.55

0.5
1000 1500 2000 2500 3000 3500 4000

Altitude (m)

<Fig.2 > withstand voltage correction parameter 2 by altitude (based on a applicable withstand voltage)

Ex) Selecting a breaker to be used in a place of 2500m above sea level with a rated voltage 7.2kV

(correction parameter 1 applied)

- correction parameter at 2500m is 1.2

- criteria of withstand voltage by rated voltage:
Power Frequency Withstand Voltage (Ud) = 20kV, Impulse Withstand Voltage (Up) = 60kV

- requirements withstand voltage criteria:
Power Frequency Withstand Voltage (Ud) = 20 X 1.2 = 24kV, Impulse Withstand Voltage (Up) = 72kV
Therefore rated voltage 12kV breaker shall apply to satisfy the required withstand voltage.

Ex) To apply a breaker with a rated voltage 12kV to the place of 2,500m above sea level
(correction parameter 2 applied)
- correction parameter at 2500m is 0.825
- dielectric strength of VCB : Power Frequency Withstand Voltage (Ud) = 28 X 0.825 = 23.1kV,
Impulse Withstand Voltage (Up) = 75X 0.825 = 62kV/1.2 X 50 us
Therefore above breaker with rated voltage 12kV shall apply to rated voltage system 7.2kV at the altitude.
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Technical data

Susol

Rated current compensation in accordance with ambient temperature

When normal ambient temperature exceeds the temperature specified in the environment
the following formula help to select the applicable current.

[a= Ir( (@max - Qa)/er)l/z

la: allowable continuous current in the actual ambient temperature © 4
Ir: rated current at 40°C ambient temperature

© max: acceptable overall temperature of the hottest spot

© a: the actual ambient temperature expected at -30°C and 60C

O, allowable temperature in the hottest place at rated current

Ex) The calculation of the applicable load current value when a breaker with rated current
2000A is used at 55 C ambient temperature
la = 2000 X ((105-55)/65)1/2 = 2000 X 0.87 = 1754A

Ambient temperature (C)
Rated current (A)
20 25 30 35 40 45 50 55 60
4000 4000 4000 4000 4000 4000 3843 3679 3508 3328
3150 3150 3150 3150 3150 3150 3026 2898 2763 2621
2000 2000 2000 2000 2000 2000 1922 1840 1754 1664
1250 1250 1250 1250 1250 1250 1201 1150 1096 1040
630 630 630 630 630 630 605 580 553 524
<Table 2> Allowable load current by ambient temperature
4500 T
4000A
4000
\
3500
3150A
— 3000
<<
= I
< \
£ 2500
3 2000A
®
8 2000 S—
> |
o
g 1500 1250A
° |
< [ i s B
1000 i
630A
500

0
20 25 30 35 40 45 50 55 60
Ambient temperature(C) ——

<Figure 3> Allowable load current by ambient temperature

90







ﬂUTURING SMART ENERGY

Safety Instructions

LSs

- For your safety, please read user's manual thoroughly before operating.
« Contact the nearest authorized service facility for examination, repair, or adjustment.

- Please contact a qualified service technician when you need maintenance.
Do not disassemble or repair by yourself!

« Any maintenance and inspection shall be performed by the personnel having expertise concerned.
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