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Description

HYUNDAI's HVF & HAF series vacuum circuit breakers are three-pole units designed for use in medium

voltage indoor switchgears.

The breakers, including vacuum interrupters, are manufactured and fully tested according to |EC standards and
other related standards by HY UNDAI in SO 9001 certified facilities.

7.2 112 kV, up to 50 kA, up to 3150 A.

15 kv,
24 kV,
38 kv,

up to 40 kA, up to 3150 A.
up to 40 kA, up to 3150 A.
up to 40 kA, up to 3000 A.

Based on the advanced vacuum principle, the breakers retain high dielectric strength with only a small contact gap and
have a greatly extended service life with maintenance-free features.

Greatly extended service lifetime

Rugged in construction with a minimum of moving
parts, the HYUNDAI HVF & HAF vacuum circuit
breaker operating mechanism features reduced
maintenance requirements, providing a long life
expectancy of 30,000 operations.

Because of the small amount of contact erosion,
contact life is increased to 20,000 operations for the
rated normal current.

Maintenance-free

The circuit breakers require little maintenance.

In fact, only the parts subject to normal wear and
aging must be serviced to ensure fully reliable
operation.

This involves simple jobs carried out by the
customer’s personnel with short servicing times and
corresponding downtimes and also long operation

periods between servicing.

Maintenance is confined to lubricating the operating
mechanism.

The vacuum interrupters and their supports need
not be serviced.

No contact degradation
Contact resistance is not effected significantly by
switching operations and remains constant with
the help of applied contact pressure.
Additionally, the contacts cannot be oxidized.
Moisture and contamination residues cannot
form on contacts within the hermetically sealed
vacuum interrupter.
As a result, contacts remain metallically clean,
and dielectric strength at the open contact gap is
kept in good condition.

Fig. 1 HVF vacuum circuit breaker (12 kV 40 kA 1250 A)

Fig. 2 HAF vacuum circuit breaker (7.2 kV 40 kA 1250 A)
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Application

Applicable standards
HYUNDAI HVF & HAF vacuum circuit breakers
fully meet all requirements of IEC publication
60056, and also of BS 5311, VDE 0670, ANSI C37
and ESB 150 for some types.

Rapid load transfer,

synchronizing & operating duty
With its consistent short closing and opening times,
the HYUNDAI HVF & HAF series is especially
beneficial in load transfer from one circuit to another
without interruption of service.
This high-speed operation synchronizes the systems
so that they are parallel at the moment of contact
closure.
According to the relevant standards and breaker
types, tests were carried out for the following
operating duties:

CO-15S-CO
0-3 min-CO-3 min-CO
0-0.3 S-CO-3 min-CO (for auto-reclosing)

Switching of overhead transmission lines
and cables
The relatively small capacitive currents of the
overhead transmission lines and cables under no-
load are safely interrupted without reignition and
thus without overvoltage development.

Switching of capacitors
The vacuum circuit breakers are particularly
suitable for switching capacitive circuits.
They are capable of switching capacitors up to the
highest bank ratings without restrike and thus
without overvoltages occurring.
Capacitive currents of up to 400 A can generally be
interrupted.

When capacitors are connected in parallel, currents
which have the same level as short-circuit currents
can occur which, due to their high rate of rise, can
cause damage to the system components.

Making currents up to a peak value of 10 kA is
permissible.

Switching unloaded transformers
By using special contact materials, the chopping
current of the vacuum circuit breakers is only 4 Ato 5 A.
This means that no dangerous overvoltages arise
when unloaded transformers are disconnected.

Switching of motors
HYUNDAI HVF & HAF vacuum circuit breakers can
be used economically for controlling motors with
their high number of switching operations at rated
normal currents in conjunction with high-voltage
motors.
If small high-voltage motors are shut down during
start-up, switching surge may occur.
This affects high-voltage motors with a starting
current of up to 600 A.
The level of these overvoltages can be reduced to
safe values by means of surge limiters.

Interruption of short-circuit currents with

very high rate of rise of TRV
The faults immediately behind transformers,
generators, or current-limiting chokes may cause
full short-circuit current development.
The rate of rise of transient recovery voltage is
predictable up to 10 kV/ gs or even higher when fault
occurs behind chokes.
This hostile condition also can be easily handled by
the vacuum circuit breakers.

Fig. 3 HAF vacuum circuit breaker

“ Vacuum Circuit Breaker



Selection Guide

HVF Type (HVFOOOO®)

Rated Impulse Rated Curent (A

V%ifde Breaking | Withstand ® Applied

(kV§J Current  Votage | . 1250 2000 2500 3150 Standard
(kA) (kv)
25 1041 1042 1044

7.2 315 60 1051 @ 1052 1054
40 1062 @ 1064 1067
25 75 2041 | 2042 | 2044

) 315 2051 | 2052 | 2054 @ 2056
40 75 (959®) 2062 @ 2064 2067 IEC60056
50 2072 = 2074 2077
12.5 6011 | 6012

1 25 125 6041 | 6042 @ 6044
315 6052 6054 6056
40 150 6062 & 6064 6067
315 7052 | 7054 7057

38 150 (170®) ANSI C37
40 7062 7064 7067

HAF Type (HAFOOOO-09)

Rated Impulse

Rat Rati t (A . .

Vi ated Breaking = Withstand ated Curent (A) Applied Previous Type
oltage .
V) Current Voltage Standard No.®@

(kA) (kV) 630 1250 | 2000 | 2500 | 3150
4.76 50 60 1072 | 1074 1077 ANSI C37 -
25 1041 | 1042 | 1044 3AF104 [
IEC 60056
31.5 1051 | 1052 | 1054 | 1056 3AF105 [
7.2 60 IEC 60056
40 1162 | 1164 1166 | 1167 ESB 150 3AF116 [
50 1172 1176 | 1177 IEC 60056 3AF117 O
25 1541 @ 1542 | 1544 3AF154 [
12 31.5 75 1751 | 1752 | 1754 | 1756 3AF175 O
40 1762 | 1764 | 1766 | 1767 3AF176 [
IEC 60056
50 1772 1776 | 1777 3AF177 O
25 2341 | 2342 | 2344 | 2346 3AF234 [
15 315 95 2351 |« 2352 @ 2354 | 2356 3AF235 [
IEC 60056
40 2362 | 2364 | 2366 | 2367 ANS| C37 3AF236 [
12.5 6111 | 6112 3AF611 [
16 6121 | 6122 IEC 60056 3AF612 []
2l 20 125 6131 6132 6134 3AF613 [
IEC 60056
25 6141 | 6142 | 6144 | 6146 ESB 150 3AF614 [

(D Type no. suffix in the square “[]" shall be listed as shown in the line of rated current.
(@ Type test report of 3AF type VCB which has been tested with previous type no. is still valid for HAF type.

(3@ Impulse withstand voltage in “(

)" is available on request.
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Arc-quenching System

metal-vapor arc discharge in the vacuum is initiated by the current to
A be interrupted as the contacts open.
A current flows through this metal-vapor plasma until the next zero
transition.
The arc extinguishes in the vicinity of the current zero and the conductive

metal-vapor condenses within a few microseconds on the metal surfaces.
As a result, the dielectric strength in the contact gap is rapidly rebuilt.

1. End flange
The rapid build-up of the dielectric strength at the contact gap enables the arc 2. Ceramic insulator
to be safely extinguished even if contact separation takes place shortly before 3. Contact base
a current zero transition. 4. Contact
The maximum arcing time for the last pole to clear is therefore only up to 15 ms. 5. Bellows
6. Current carrying path
The metal vapor arc discharge can only be maintained if a certain minimum 7. Guide bearing

current flows.

A current that does not attain this level can be chopped prior to current zero.

This chopping current must be kept to @ minimum in order to prevent build-up
of unduly high overvoltages when inductive circuits are switched.

Arc duration (S)

The use of a special contact material of sintered CrCu ensures that current I 0.06 // m\\
chopping is limited to 4-5 A. 0.05

0.04 / Switch oil \
The geometry and size of the contact are designed differently according to 0.03 .
breaking current and interrupter type. 002 :

High vacuum
0.01
. — 0

Radial magnetic field contact 10 100 1000 10000
The arc is constricted when large currents of more than 10 kA are interrupted. —> Interrupting current (A)

To prevent local overheating of the contacts from the constricted arc, they are
designed so that the arc does not stand still on one point of the contact surface.
The radial magnetic field caused by contact geometry keeps it travelling around
the arcing ring of the contact piece.

Fig. 5 Arc duration of various mediums

Axial magnetic field contact

Axial magnetic field causes the arc not to be constricted even at high current
value.

Therefore, the stress on the disc-shaped contact surfaces is uniform and any
melting is avoided.

The arc for all conventional arc-quenching methods must be cooled even
before the contacts have reached the minimum quenching distance and
before the arc energy.

The arc drawn in the vacuum breaker, on the other hand, is not cooled since

the metal vapor plasma is highly conductive and the resulting arc voltage only Fig. 6 Radial magnetic field contact arc

attains values between 20 V and 200 V.

[Table 1] Arc voltage of various CB types.

For this reason and because of short arcing times, the arc energy developed Vacuum - Circuit Breaker: @ 20~ 200 V
in the breaker is very small. SF; - Circuit Breaker 500~ 1000V
Min. Qil - Circuit Breaker : 1500 ~ 3000V

This also accounts for the long electrical life of the vacuum breakers.
Air - Circuit Breaker : 1500 ~ 3000V

“ Vacuum Circuit Breaker



Type & Rating

Ordering form for HVF Type

Please stipulate the complete ordering form as shown in below table.
Special design, which is not identified in the ordering form, shall be informed in advance.

HFOOOO-O00O0O00O-00 = =
Basic order no. suffix 0 @ 9 0 6 0

Breaker (type no.)

@ 1st order no. suffix (type of mounting).

Fixed breaker without cradle
Draw-out breaker with E-type cradle (nonmetallic partition without shutter)
Draw-out breaker with F-type cradle (nonmetallic partition with shutter)
Draw-out breaker with H-type cradle (metallic partition & bushing without shutter) IEC standard
Draw-out breaker with G-type cradle (metallic partition & bushing with shutter) IEC standard
Draw-out breaker with C-type cradle (metallic partition, bushing, auto jack, TOC, MOC
& shutter without cell) ANSI standard
M Draw-out breaker with M-type cradle (metallic partition, bushing, auto jack, TOC, MOC

& shutter with cell) ANSI standard

® 2nd order no. suffix (control voltage for motor).
[1]DC24V [2]DC48V [3/DC60V [4 DC110V [5]DC125V [6]/DC220V [7]AC110V [q] AC220V

@ 3rd order no. suffix (control voltage for closing solenoid).
[[]DC24V [2)DC48V [3]DC60V [4]DC110V [5]DC125V [6]DC220V [7]ACl10V [§]AC220V

O 4th order no. suffix (control voltage for trip solenoid).
[11bc24vVv DC48 VvV DC60 V DC110V DC125V [6]DC220V AC110V [9]AC220V

@ 5th order no. suffix (aux. contacts & control jack).

Without control jack

Double control jack mounted on the breaker body, 4NO + 4NC

Double control jack mounted on the breaker body, 7NO + 7NC

Single control jack leaded out from the breaker body with a 0.8m cable, 4NO + 4NC
Double control jack leaded out from the breaker body with two 0.8m cables, 10NO +10NC

Ol 0] @ ] X

© 6th order no. suffix (position switch & others).

2nd shunt release ([]: order no. for control voltage as shown below)
Under voltage release ([_]: order no. for control voltage as shown below)
Lockout relay ([]: order no. for control voltage as shown below)

Varistor module ([_J: order no. for varistor)

Cam for position switch

Position switch

Opening time 50 ms required

Special design or accessories

NH @ 0K E T
NI

% - Order no. for control voltage of 6th order no. suffix.

[ybc24v DC48 vV DC60 V DC110V DC125V [6] DC220V
AC110V [g] AC220 V

- Detailed outline drawings will be submitted upon request.

HVF & HAF VCB n



Type & Rating

HVF VCB - 7.2 kV

Type No. @ HVF 104 HVF 10500 HVF 10601
Application standard IEC60056
Rated voltage (kV) 7.2
Frequency (Hz) 50/ 60
630 630 1250
Rated current (A) 1250 1250 2000
2000 [4] 2000 3150
Rated short-circuit
breaking current (kA) 2 315 40
Rated short-circuit
making current (kA) 65 82 1o4
Short-time withstand 25 315 40
current for 3 sec
Operating duty 0-0.3 s-CO-3 min-CO CO-15s-CO
Power-frequency withstand 20
voltage (kV, 1 min)
Impulse withstand voltage 60
(KV, 1.2 x50¢ s)
Closing time (ms) 75
Opening time (mMs) 60(50%)
Breaking time (cycles) 5
System Motor Spring Stored Energy
Closing
Operation Supply voltage (V) DC 24, 48, 60, 110, 125, 220/ AC 110, 125, 220
Current (A) Refer to Table 2 on page 16
Tripping system Shunt Tri
Closing & AR P
Tripping | Supply voltage (V) DC 24, 48, 60, 110, 125, 220 / AC 110, 125, 220
Control

Current (A)

Refer to Table 2 on page 16

Operating | Mechanical operation

30,000

life
(times) | Electrical operation

Refer to Table 3 on page 18

Auxiliary contacts

4NO + 4NC (Max. 10NO + 10NC + 1W)

Applicable type of mounting

XA®, ES, FS, HS, GS

Weight of breaker
(Draw-out type without cradle)

1 150 1 150 2 165
2 160 2 160 4 180
4 180 4 180 7 200

(D Type number in the square “[]"shall be listed as shown in the line for the rated current.
(2)Opening Time of 50ms is available on request.
(3 Fixed type (XA) is available on request.

“ Vacuum Circuit Breaker



Type & Rating

HVF VCB - 12 kV

HVF 205[] HVF 206
@
Type No. HVF 20407 (HVE 2152) @ (HVE 2162) @ HVF 2070
Application standard IEC60056
Rated voltage (kV) 12
Frequency (Hz) 50/ 60
630 630 1250 1250
1250
Rated current (A) 1250 2000 2000 2000
2000 (6] 2500 3150 3150
Rated short-circuit
breaking current (kA) 25 815 40 50
Rated short-circuit
making current (kA) 65 82 104 130
Short-time withstand 25 315 40 50
current for 3 sec
Operating duty 0-0.3 5-CO-3 min-CO C0O-15s-CO
Power-frequency withstand 28
voltage (kV, 1 min)
Impulse withstand voltage
(KV, 1.2 X 504 5) 75 75(959) 75(959) 75(95%)
Closing time (ms) 75
Opening time (ms) 60(50%)
Breaking time (cycles) 5
System Motor Spring Stored Energy
Closing
Operation Supply voltage (V) DC 24, 48, 60, 110, 125, 220 / AC 110, 125, 220
Current (A) Refer to Table 2 on page 16
Tripping system Shunt Tri
Closing & SR P
Tripping | Supply voltage (V) DC 24, 48, 60, 110, 125, 220 / AC 110, 125, 220
Control
Current (A) Refer to Table 2 on page 16
Operating = Mechanical operation 30,000 10,000
life
(times) | Electrical operation Refer to Table 3 on page 18
Auxiliary contacts 4NO + 4NC (Max. 10NO + 10NC + 1W)
Applicable type of mounting XA® HS, GS
1 150 1 165 2 165 2 165
Weight of breaker 2 165
(Draw-out type without cradle) 2 160 4 190 4190 4 190
4 180 6 200 7 240 7 240

(D Type number in the square “[]"shall be listed as shown in the line for the rated current.
(2 This is the type no. for narrow-size VCB.

(® Impulse withstand voltage of 95 kV is available on request.

(») Opening Time of 50 ms is available on request.

) Fixed type (XA) is available on request.

HVF & HAF VCB m



Type & Rating

HVF VCB - 24 kV / 38 kV

Type No. @ HVF 6010 = HVF 6040 = HvFeoss | HVFB06L e 2050 HF 70600
(High insulation)
Application standard IEC60056 ANSI C37
Rated voltage (kV) 24 38
Frequency (Hz) 50/ 60
630 630 1250 1250 1200 1200
Rated current (A) 1250 1250 2000 [4] 2000 2000 2000
2000 [6] 2500 3150 3000 3000
Rated short-circuit
breaking current (kA) 125 25 315 40 315 40
Rated short-circuit
making current (kA) 315 65 82 104 82 104
Short-time withstand 125 25 315 40 315 40

current for 3 sec

Operating duty 0-0.3 5-CO-3 min-CO

Power-frequency withstand
voltage (kV, 1 min) 50 60 80
Impulse withstand voltage >
(KV, 1.2 X 50¢ s) 125 150 150(170%)
Closing time (ms) 75
Opening time (ms) 60(509) 50
Breaking time (cycles) 5 4
System Motor Spring Stored Energy
Closing
Operation Supply voltage (V) DC 24, 48, 60, 110, 125, 220 / AC 110, 125, 220
Current (A) Refer to Table 2 on page 16
Tripping system Shunt Tri
Closing & RS P
Tripping | Supply voltage (V) DC 24, 48, 60, 110, 125, 220 / AC 110, 125, 220
Control
Current (A) Refer to Table 2 on page 16
Operating | Mechanical operation 30,000 20,000
life

(tmes) | Electrical operation Refer to Table 3 on page 18

Applicable type of mounting 4NO + 4NC (Max. 10NO + 10NC + 1W)

Applicable type of mounting XA® ES, FS, HS, GS HS, GS XA, HS, GS, CS, MS
1 630 1 170 2 170 2 340 2 340 2 340
Weight of breaker
(Draw-out type without cradle) 2 165 2 170 4 190 4 365 4 365
4 190 6 270 7 400 7 400

(D Type number in the square “[]"shall be listed as shown in the line for the rated current.
@ Impulse withstand voltage of 170 kV is available on request.

(3) Opening Time of 50 ms is available on request.

@ Fixed type (XA) is available on request.

“ Vacuum Circuit Breaker



Type & Rating

Ordering form for HAF Type

Please stipulate the complete ordering form as shown in below table.
Special design, which is not identified in the ordering form, shall be informed in advance.

HAFL T[T -0 OO -00) = =
Basic order no. suffix o 0 9 0 6 @

Breaker (type no.)

@ 1st order no. suffix (type of mounting).

Fixed breaker without cradle

Draw-out breaker with E-type cradle (nonmetallic partition without shutter)

Draw-out breaker with F-type cradle (nonmetallic partition with shutter)

Draw-out breaker with C-type cradle (metallic partition, bushing, auto jack, TOC, MOC
& shutter without cell) ANSI standard

O] ] m X]

@ 2nd order no. suffix (control voltage for motor).
ajbcaav DC48 VvV DC60 V DC110V [5]DC125V [6] DC220V AC110V [9]AC220V

@ 3rd order no. suffix (control voltage for closing solenoid).
(11 DC24 V DC48V [3]DC60V DC110V [5]DC125V [6]DC220V [7]AC110V [9] AC220V

O 4th order no. suffix (control voltage for trip solenoid).
[1jbca4v DC48 V DC60 V DC110V DC125V [6]DC220V AC110V [9]AC220V

@ 5th order no. suffix (aux. contacts & control jack).
Without control jack
Double control jack mounted on the breaker body, 4NO + 4NC
Double control jack mounted on the breaker body, 7NO + 7NC
Single control jack leaded out from the breaker body with a 0.8m cable 4NO + 4NC
[D] Double control jack leaded out from the breaker body with two 0.8m cables, 10NO + 10NC

O 6th order no. suffix (position switch & others).

2nd shunt release ([_I: order no. for control voltage as shown below)
Under voltage release ([_J: order no. for control voltage as shown below)
Lockout relay ((J: order no. for control voltage as shown below)
Varistor module ([_]: order no. for varistor)

Cam for position switch

Position switch

Electrical local closing

Cut-out switch

Opening time 50 ms required

Special design or accessories

CT. operated release (1: 0.5 A, 2:1.0 A) only HAF VCB

QN H O M @ [ K FE @
Nl F Nl L]

1

Order no. for control voltage of 6th order no. suffix.

[MDC24V [2]DC48V [3]/DC60V [4DC110V [5]DC125V [6] DC220V
AC110V [@] AC220 V

- Detailed outline drawings will be submitted upon request.
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Type & Rating

HAF VCB - 4.76/7.2 kV

Type No. © HAF 10700 -3 | HAF 10400 -4 HAF10500-4 HAF116[]-3 | HAF11700-3
Application standard ANSI C37 IEC60056 IECo0026 IEC60056
Rated voltage (kV) 4,76 7.2
Frequency (Hz) 50/60
1200 630 630 1250/1200 1250
2000 1250 1250 2000 [6] 2500
Rated current (A)
3000 2000 [4] 2000 [6] 2500 3150
[6] 2500 3150/3000
Rated short-circuit
breaking current (kA) 50 % 315 40 50
Rated short-circuit
making current (kA) 130 65 82 104 130
Short-time withstand 50 25 315 40 50
current for 3 sec
Operating duty CO-15s-CO 0-0.3 5-CO-3 min-CO CO-15s-CO
Power-frequency withstand 19 20
voltage (kV, 1 min)
Impulse withstand voltage 60
(kV, 1.2x50¢ s)
Closing time (ms) 60 75
Opening time (ms) 50 60(509)
Breaking time (cycles) 5
System Motor Spring Stored Energy
Closing
Operation Supply voltage(V) DC 48, 60, 110, 125/ AC 110, 125, 220
Current (A) Refer to Table 2 on page 16
Tripping system Shunt Tri
Closing & PPIng Sy P
Tripping | Supply voltage (V) DC 48, 60, 110, 125, 220/ AC 110, 125, 220
Control
Current (A) Refer to Table 2 on page 16
Operating  Mechanical operation 10,000 30,000 10,000
life
(times) | Electrical operation Refer to Table 4 on page 19
Auxiliary contacts 4NO + 4NC (Max. 10NO + 10NC + 1W)
Applicable type of mounting X, C X, EF
2 160 1 99 1 100 2 135 2 160
Weight of breaker 4 160 2 99 2 100 4 135 6 160
(Main body) 7 170 4 115 4 115 6 135 7 160
6 125 7 135

(D Type number in the square “[_|"shall be listed as shown in the line for the rated current.
(2 Opening Time of 50 ms is available on request.

“ Vacuum Circuit Breaker



Type & Rating

HAF VCB -12 kV

Type No. @ HAF 1547 - 4 HAF 17507 - 4 HAF 1761 - 3 HAF 17700 - 3
Application standard IEC60056
Rated voltage (kV) 12
Frequency (Hz) 50/ 60
630 630 1250 1250
1250 1250 [4] 2000 [6] 2500
Rated current (A)
2000 2000 [6] 2500 3150
(6] 2500 3150
Rated short-circuit
breaking current (kA) 25 315 40 50
Rated short-circuit 82 104 130
making current (kA) 65
Short-time withstand 25 315 40 50
current for 3 sec
Operating duty 0-0.3s-C0O-3 min-CO CO-15s-CO
Power-frequency withstand 28
voltage (kV, 1 min)
Impulse withstand voltage 75
kV, 1.2 x 50¢ s)
Closing time (ms) 75
Opening time (ms) 60(502)
Breaking time (cycles) 5
System Motor Spring Stored Energy
Closing
Operation Supply voltage (V) DC 48, 60, 110, 125, 220 / AC 110, 125, 220
Current (A) Refer to Table 2 on page 16
Tripping system Shunt Tri
Closing & Ay P
Tripping | Supply voltage (V) DC 48, 60, 110, 125, 220/ AC 110, 125, 220
Control
Current (A) Refer to Table 2 on page 16
Operating | Mechanical operation 30,000 10,000
life
(times) Electrical operation Refer to Table 4 on page 19
Auxiliary contacts 4NO + 4NC (Max. 10NO + 10NC + 1W)
Applicable type of mounting X,E,F
1 100 1 108 2 135 2 160
Weight of breaker 2 100 2 108 4 135 6 160
(Main-body) 4 117 4 124 6 135 7 160
6 125 7 135

(D Type number in the square “[]"shall be listed as shown in the line for the rated current.
(2 Opening Time of 50 ms is available on request.

HVF & HAF VCB n



Type & Rating

HAF VCB - 15/24/25.8 kV

Type No. @ HAF 23407 -4 | HAF 2350] -4 HAF 2360] -3 HAF 611[] -4 HAF612[] -4 HAF 613[] -4 HAF614[] -4
Application standard IEC60056 Ry IEC60056 o8
Rated voltage (kV) 15 24 24125.8
Frequency (Hz) 50/60
630 630 1250/1200 630 630 630 630/600
Rated @ 1250 1250 2000 1250 1250 1250 1250/1200
ated curren
2000 2000 |[6] 2500 [4] 2000 2000
[6] 2500 [6] 2500 3150/3000 [6] 2500
Rated short-circuit 25 315 40 125 16 20 25
breaking current (kA) : )
Rated short-circuit
making current (kA) 65 82 104 325 41.6 52 65
Short-time withstand 25 315 40 12.5 16 20 25
current for 3 sec
Operating duty 0-0.3 5-CO-3 min-CO C0O-15s-CO 0-0.3 5-CO-3 min-CO
Power-frequency withstand 36
voltage (kV, 1 min) 50
Impulse withstand voltage
(KV, 1.2 X 50¢ 5) 9 125
Closing time (ms) 75
Opening time (ms) 60(50%)
Breaking time (cycles) 5
System Motor Spring Stored Energy
Closing
Operation Supply voltage (V) DC 24, 48, 60, 110, 125, 220 / AC 110, 125, 220
Current (A) Refer to Table 2 on page 16
. Tripping system Shunt Trip
Closing &
Tripping | Supply voltage (V) DC 24, 48, 60, 110, 125, 220 / AC 110, 125, 220
Control
Current (A) Refer to Table 2 on page 16
Operating | Mechanical operation 30,000
life
(times) | Electrical operation Refer to Table 4 on page 19
Auxiliary contacts 4NO + 4NC (Max. 10NO + 10NC + 1W)
Applicable type of mounting | X,E®,F® X, E,F X,E,F,C® X EF X, EF X, E,F X, E,F
1 109 1 112 2 139 1 100 1 100 1 100 1 115
Weight of breaker 2 109 2 112 4 139 2 100 2 100 2 100 2 115
(Main body) 4 125 4 128 6 139 4 128 4 131
6 126 6 129 7 139 6 134

O Type number in the square “[]"shall be listed as shown in the line for the rated current.
® Opening Time of 50 ms is available on request.

® E and F-type cradle are not applicable to 2500 A

@ C-type cradle is not applicable to 3000 A

“ Vacuum Circuit Breaker



Construction & Operation

The HYUNDAI HVF & HAF vacuum circuit breaker's superiority lies in its compact size, weight, and
quiet low-vibrating operation, along with its reliability and maintenance-free service.

Break poles
As shown in Fig. 7 and Fig. 8, the pole parts are

mounted on the rear of the mechanism housing by
insulation frames in the HVF type and by post

insulators in the HAF type, with air-insulated
assemblies.

Some HAF models are fitted with phase-barriers

depending on dielectric requirements.

Operating mechanism
HVF & HAF circuit breakers have motor-spring
stored energy mechanisms of the same design.
They consist of the spring-charging mechanism,

closing and trip spring, motor, solenoids, auxiliary

switches, spring-charged signal, and on/off indicator,

for closing the spring-charged signal, electrical local
closing, and longer auxiliary switch.

The released closing spring is automatically
recharged by the motor and capable of the
switching sequences “open-close-open”, which is
required when unsuccessful auto-reclosing
operation is attempted.

The vacuum interrupter is mounted rigidly in the
insulation frame and supports so that it can
withstand forces arising from switching operation
and contact pressure.

When closed, the necessary contact pressure is
established by the contact pressure spring and the
atmospheric pressure.

The contact pressure spring automatically

as in the standard version. compensates for the arc erosion, which is very
Depending on the intended switch functions, the small.

operating mechanism can be supplemented by two

releases: a lockout, a cut-out switch, a limit switch

453 N W\
J

LA
i \
<D 41: Vacuum Interrupter i N
\ 9 43: Upper Pole Support [[[|| 11| ()

\ \}
44: Lower Pole Support ||

[ \\Q&W\X \
46: Upper Insulator [

57— 49— 48: Insulated Coupler 44 48

41: Vacuum Interrupter
42 : Upper Contact
45: Flexible Terminal
45.3: Lower Terminal
49: Spring Cap

\ \\\
\

57: Lower Support 51: Strut

Fig. 7 Pole parts of HVF vacuum circuit breaker.

Fig. 8 Pole parts of HAF vacuum circuit breaker

10: Housing Box
11: Gear Box

12: Closing Spring
13: Trip Spring

20: Spring Charged Indicator
21: Closing Button

22: Trip Button

23: Name Plate

14: Link 24: Manual Charging Operation Hole
15: Closing Bar 31: Motor
16: Breaker Shaft 32: Closing Solenoid

17: Dash Pot
18: Counter
19: On / Off Indicator

33: Trip Solenoid

34: Limit Switch

35: Anti-Pumping Contactor
36: Auxiliary Switch

Fig. 9 Operating mechanism for
HVF & HAF vacuum circuit breaker.
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Construction & Operation

Type of mounting
In the standard version, fixed type and several kinds
of draw-out type breakers are available.
The standard version of draw-out type breakers is
equipped with the drawable truck, mechanical
interlock and main-circuit disconnecting unit.
In addition, three kinds of draw-out units can be
supplied for the mounting of the breaker in the
switchgear:

< E Cradle: Draw-out breaker with E-type cradle
(nonmetallic partition without shutter)

< F Cradle: Draw-out breaker with F-type cradle
(nonmetallic partition with shutter)

< H Cradle: Draw-out breaker with H-type cradle
(metallic partition & bushing without
shutter) IEC standard

< G Cradle: Draw-out breaker with G-type cradle

Fig.10 HVF VCB with G type draw-out unit.

The closing solenoid unlatches the charged closing
spring, and thus closes the circuit breaker electronically.

The opening solenoid (shunt release) unlatches the
opening and contact pressure springs, and thus

(metallic partition & bushing with shutter)
IEC standard

< C Cradle: Draw-out breaker with C-type cradle
(metallic partition, bushing, auto jack, TOC,
MOC & shutter without cell) ANSI standard

< M Cradle: Draw-out breaker with M-type cradle
(metallic partition, bushing, auto jack, TOC,
MOC & shutter with cell) ANSI standard

opens the breaker.
The current consumption, as shown in the Table 2,
is the maximum value during operation.

Auxiliary contacts & connector for
secondary connection
The following versions are available:
< X: Without control jack

Motor drive < A: Double control jack mounted on the breaker body,
The motor used for charging the closing spring 4NO +4NC

operates in short-time duty. < B: Double contral jack mounted on the breaker body,
7NO + 7NC

The current consumption, as shown in table 2, is c Sindl | tack leaded ot { he breaker body
. . ) < C: Single control jac! out from the breaker bo
the maximum value during operation. with a0.8m cable, 4NO + ANC

The inrush curreht may. be disregarded since it lasts < D: Double control jack leaded out from the breaker
for only a very brief period. body with two 0.8m cables, 10NO + 10NC

Solenoids
Solenoids transfer the commands which are
inputted remotely to the circuit breaker latching
mechanism, and thus close or open the device.

Rating of auxiliary contacts

< Operating voltage: Max. 250V AC, DC

< Continuous thermal current: 10 A

< Making current: 30 A

< Switching capacity: 2A at DC220 V, T=20 ms

[Table 2] Current consumption & operating voltage of the motor & solenoids.

Rated Current consumption (A) )
ltage = : : : Operating voltage

VeliE Motor Closing solenoid Trip solenoid
DC 24 21 4 4
DC 48 105 27 27 For motor: 85~110% of rated voltage
DC 60 8 1.7 1.7

For closing control: 85~110% of rated voltage
DC 110 45 13 13(2.09) g ’ 9
e 123 45 15 15(2.0%) For trip control: 70~110% of DC rated voltage
DC 220 23 0.65 0.65
AC 110 6.4 13 13 For trip control: 85~110% of AC rated voltage
AC 220 32 0.65 0.65

(1) When adopted trip time 50 ms solenoid

“ Vacuum Circuit Breaker



Current Carrying Capacity

H YUNDAI vacuum circuit breakers may be

operated at ambient temperatures between -25 3800
‘C and +40C. 3150A
3400 N
The rated normal currents listed in Table 4 were AMP. < 2500A N
determined according to IEC standards at an 3000
ambient temperature of 40C. <~ \\
2600 ] 2000A \\
If the breaker is operated at a different = ~. N
temperature, a correction of the operating current g 2200 1600A\
must be considered. a3 N
8 1800 SR
Fig.13 shows appropriate operating currents at - 1250A \\
different ambient temperatures. N
P 1400
| 630A ~N
The diagram, however, is applied only to open-type I~
switchgears. 1000 \\‘
Thus, when a metal enclosed switchgear is used, 600 20 30 40 50 80

load currents must be reduced accordingly.
Ambient Temperature “C

Fig. 13 Vacuum circuit breaker, load characteristics.

Standard Accessory

Operating handle for HVF & HAF type Draw-out handle for HVF(GS, HS) type Draw-out handle for HVF(ES, FS) type

HVF & HAF VCB n



ServicelLife

YUNDAI vacuum circuit breaker needs minimum maintenance due to the simple operating mechanism
and robust construction.

Vacuum Circuit Breaker shall be maintained periodically to ensure the perfect performance during mechanical
and/or electrical lifetime. Please refer to the Instruction Manual for the detailed information.

(T

100,000

20,000

10,000

Tl

60,000

40,000

20,000

Operating Cycles ————

1,000 ﬁ
\
600 \
400 \\
200 \
100 \
\\\
R I NN
40
° i
20
10
10" 2 4 6 810° 4 68 16 2531540 8 10°

Short - Circuit Breaking Current——— (kA)

Operating Cycles ——>

(D

100,000
20,000
10,000 \
\
60,000
40,000 \
20,000
1,000 \
600
400
200 \
100 \
60 *
40
30
20
10 T
10" 2 4 6 810° 2 4 6810',,:25 8 10*

Short - Circuit Breaking Current——— (kA)

Fig. 11 Permissible operating numbers as a function of breaking current

[Table 3] Determination of load characteristics numbers for HVF vacuum circuit breakers.

Rated voltage kv 7.2 12 24 38
REIEE S T GBI KA 25 | 315 40 @ 25 315 40 50 125 25 315 315 40
breaking current
630A @ @ e @ ® ®
200 @ O © 6 ®» e 6 ® ® ® ®
Curve number 2000A @ (2] (7] e @ e o0 ® ® ®
2500 A (7) e O ® [14]
3150 A (7] e 0 14
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ServicelLife

(D
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20,000
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1,000
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400 \
00 \ \
100 \
S 34 vh
40 \\
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20 n
10 |
107 2 4 6 810° 2 4 6 810" 2531540 6 8 10*

Short - Circuit Breaking Current———— (kA)

(D

100,000

Operating Cycles ——— >

20,000

10,000

60,000
40,000

20,000

1,000

600

1

400

200

00

60

¥
// /

40

30

20

10"

2

4 6 810°

2

4

6 810 25

4050 8 10”

Short - Circuit Breaking Current——— (kA)

[Table 4] Determination of load characteristic numbers for HAF vacuum circuit breakers.

Fig. 11 Permissible operating numbers as a function of breaking current

v?)ﬁtaegde KV 4.76,7.2 12 15 24

Rated

short-circuit KA 25 315 40 50 25 315 40 50 25 315 40 125 16 20 25

breaking

current
630A @ @ ® 6 o o ®© 06 » ®
20 @ & O O 6 © 0 O ©6 0 6 0 ®» ®

e aowa @ @ @ @ @ © @ ®© © 0 ® ®
2500 A ® 0 0 ® o 06 ©® 0 ®
3150 A e 06 o 06 (7
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Optional Accessory

2nd shunt release with attachment
2nd shunt releases are used to open the circuit
breaker automatically with appropriate protective
relays or by deliberate electrical or mechanical action.
They are designed for connection to external
voltage (AC or DC); however, in special cases they
may also be connected to voltage transformers.

Undervoltage release with attachment
Undervoltage releases are used to open the circuit
breakers automatically in the event that the
operating voltage drops below a specified level.
They can be connected to voltage transformers, but
they are also available for DC operation.

The deliberate tripping of the undervoltage release
is accomplished by means of an opening contact in
the control circuit.

If the coil is de-energized by short-circuiting, built-in
resistors limit the short-circuit current.

Varistor module

When the motor, solenoid, and shunt releases are
switched in DC circuits, it is possible for surges to
be produced which might cause great damage to
solid-state devices.

By additionally connecting the varistor module to
the motor and solenoid, the damage can be
effectively eliminated.

Capacitor trip unit
It is recommended that the capacitor trip unit be
employed for a trip operation of the breaker when
the control source is lost in the AC control system.

Order no. | HVFS-T7 | HVFS-T9
Rated input voltage ~ AC 110V AC 220 V
| DC145V | DC 290V

Charging voltage

80
72

CONDENSER TRIP DEVICE
§ __ WITH RECTIFER

HUFST7
1

L 112
118
130

“ Vacuum Circuit Breaker

Electrical lockout with attachment
The lockout relay is an electromagnetic device
actuated by DC or AC voltage for the voltage-
independent interlocking of switching devices.
It enables the operation of circuit breakers at a
voltage of > 85% of the rated voltage, and lock
operation at a voltage of < 60% of the rated
voltage.
The lockout relay actuates the closing solenoid or
the ON button mechanically.

A lockout relay is used in circuit breakers with
indirect releases.

As a result, the breaker can be closed by release of
the lockout only when the undervoltage release is
energized, ensuring proper closing operation.
Unsuccessful attempts at closing are prevented if
the auxiliary voltage has failed fully or partially.
Since the undervoltage release does not latch if the
auxiliary voltage is insufficient or has failed, a circuit
breaker not equipped with a lockout relay would
close and immediately reopen unnecessarily.

Vacuum checker
The portable vacuum checker can be used for
checking the vacuum degree.

Order no. HAFS-VC9
Rated input voltage AC 220V
Rated output voltage AC 11 kV /22 kV
Dimensions W200 x L350 x H176
Weight 22 kg
oo ] N
ava | (@) ‘ ‘ &2 { ‘ \Ja\ J ‘

on



Dimension

HVF / 7.2 kV Draw-out Type VCB with E&F Cradle

Dimension in mm

Connection Position

2x2- $ 9 Rear Mounting Hole
b Disconnection Position x 584 264 %0
150 585 (VCB Length)
C C
40 [oXe)
L
% R\ - g 40 |25
*Q%) < ) C
B % <
8 Manual g
3 Eg % ] Z Ci?grl:;?ng Handle © g
N (@] (Accessory)
N Draw- out Handle §
] (Accessory) N
ki — D @
;‘ [mal — [0
150 «
280 : 100
E(\/CB Width) w50 /
w #10.5 Earthing Hole Insulation Shutter (Only F Cradle)
4- ¢ 14 Bottom Mounting Hole
Hole for Earthing Wire
o Dimension (mm) Terminal Main terminal
wW(L|H|A|lB|C|D|E|F |G| Ye Atype B type C type
HVF 1041
JEEE——. A
HVF 1042 650 292 | 165 | 296 | 630 | 514 | 780 4 25 9 5 J;‘O.,_?i
— 10 S R o €
HVF 1051/1052/1162 B Sl 8[ by B _$_$\_.EL-°-
850 930 - % 5
HVF 1044 /1054 c = 3 3
HVF 1062 750 305 210 | 346 730 | 610 | 845 B
15
HVF 1064 C

x This drawing can be revised without notice.
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Dimension

HVF / 24 kV Draw-out Type VCB with E&F Cradle

3x2- $9Rear Mounting Hole

Dimension in mm

Connection Position

b Disconnection Position \ 6385 357 180
[o [ 240 650 (VCB Length)
- ® © 0| e
I ] | 1
- Eﬁj == 4&% -
2 B
i 50
L | 3 I 8 8
2 _o0_
22 [ ol
8 a Eﬂ 8 %%44 H— 5
— <
i =
o !
s
8 7 o \ | T
o
- S Y © © ©
¢ B¢~ Hom, = . = 2 % °°
150 i 200 = 600
K61o (VCB Width) ol /
E $10.5 Earthing Hole Insulation Shutter (Only F Cradle)
w
Draw- out Handle
4- $14 Bottom Mounting Hole (Accessory)
Manual
Charging Handle
(Accessory)
Dimension (mm) Terminal Main terminal
Type type
W L H A @ D E K A type B type
HVF 6011 / 6041 10
900 210 | 419 | 880 | 650 A
HVF 6012 / 6042 15 N o
7 ™~ | |
1000 | 1122 ! e
M—EI H_E‘v"
HVF 6044 980 15 | 250 459 960 | 730 B

x This drawing can be revised without notice.
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Dimension

HVF / 7.2~12 kV Draw-out Type VCB with H&G Cradle

Dimension in mm

Connection Position
Disconnection Position

2x2- $9 Rear Mounting Hole
649

389 380 236

629
578
165 165

200 639(VCB Length)

40 37

—

&
£
9
I

i
]
.
i
=

g d ] .
& i = h
B vt [ofe ]l oo 5 T
o~% oo o~ %— i e %
Manual R
Wanuz %
: || e ™
c o
151 J o (G| <
4+ 30 B
B
3 i 0 5
|| pebl o o]
L= - 150 500
514(VCB Width | o 34
630 J Draw- out Handle $10.5 Earthing Hole
650 (W) (Accessory)
4- $14 Bottom Mounting Hole Insulation Shutter (Only G Cradle)
Dimension (mm) ; Main terminal
Type Terminal
W L H A type Atype B type
HVF 1041 / 2041 10
40 25
A 40 25
o 7_,0 =3
HVF 1042 / 2042 650 774 962 ® e bl B
5 2-414 \ ot
HVF 1051 / 1052 B

x This drawing can be revised without notice.
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Dimension

HVF / 7.2~12 kV Draw-out Type VCB with H&G Cradle

Dimension in mm

Connection Position
Disconnection Position

2x2- $9 Rear Mounting Hole

749

729 ‘ 346 380 283
678 200 639 (N)VCB Length
210 210
i b ® 34
rARPARTARY |
INPNPiND) 1
[ 2 @
Jf 9 8 E veB ~
a 8
‘NiraRtaRyaR IS
== =] == 50 —1
k J<>K J \ 24/ Manual
j\ J &I&gsl:gr;l]and\e TE |
190 §
+ 30
3| i
’ I o .o
310 =
150 500
610 (VCB Width) 730 (L) 34
730
750 (W) ([Xfc”‘e"sg‘;,)”a"d'e $10.5 Earthing Hole
) Insulation Shutter (Only G Cradle)
4- $14 Bottom Mounting Hole
Type Dimension (mm) Tl Main terminal
W L H A B G B Atype B type
HVF 1044 / 1054 / 2044 292 | 780 B 40 25
40 ﬁ -
1
HVF 1062 /2051 /2052 /2062 /2072 | 750 730 962 15 A _H‘_g g 1o
305 845 \] —
HVF 1064 / 2054 / 2064 | 2074 B +$ 414

x This drawing can be revised without notice.
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Dimension

HVF / 7.2~12 kV Draw-out Type VCB with H&G Cradle

Connection Position
Disconnection Position

2x2- $9 Rear Mounting Hole

849

Dimension in mm

(Accessory)

4- $14 Bottom Mounting Hole

829 346 380 263
778 200 639 (VCB Length)
250 250
©® © O 50 |
e | | —— i L sy
ai| [2) [ T
oo o ofo - .
=t = ) M —
— —— s 82
—= == i Lo g
g 8
8 o0 oo> o<>o ) - _IT a
50 i
o456 o oo ® - LR
— — Manual = o
Charging Handle I l
(Accessory) e S
| [}
190 ¥
+ 30 F
;H; ;
3 il 1] / 5
- L @ o
- | ﬁ} L J
310 N
150 500
690 (VCB Width) 730 (L) 34
830
850 (W) Draw- out Handle 4105 Earthing Hole

Insulation Shutter (Only G Cradle)

Dimension (mm)

Type Main terminal
W L H

40
HVF 1067 I 2
850 730 962 & N

HVF 2056 / 2067/ 2077 W2
r
4%

x This drawing can be revised without notice.
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Dimension

HVF / 24 kV Draw-out Type VCB with H&G Cradle

Dimension in mm

2x4- $9 Rear Mounting Hole Connection Position
Disconnection Position 453

7

=

465.5 380 37
266 95

~
@

X
Iy /[J ="

3 750 (VCBLength)

+ o+

+

o
. p—1
|
|

el
L

%: =

!

[

H—
+

Qﬁj‘\%
|
82}

1119

1132 (H)
940 (VCB Height)

A
L
Y

182

450

Manual
Charging Handle
s 190 (Accessory) §
30 r
g —TF H i —c— i
‘“ LJL =N s Sl =—"::= \\%%—l}
1 < [}
310 2 | 500 \¢1o.5 Earthing Hole
610 (VCB Width) | 850 (L) 34
768 Draw- out Handl i
808 W) (/{g:‘ﬂe’;goury) andle Insulation Shutter (Only G Cradle)
4- $14 Bottom Mounting Hole
Dimension (mm) Terminal Main terminal
Type TYPE
W L H A ATYPE B TYPE
HVF 6011/ 6041 10
A w_ 0 2%
HVF 6012 / 6042 808 850 1132 =
__ N [ —fl 2
15 2-414 ]
HVF 6052 B

x This drawing can be revised without notice.

“ Vacuum Circuit Breaker



Dimension

HVF / 24 kV Draw-out Type VCB with H&G Cradle

2x2-$9 Rear Mounting Hole

Dimension in mm

40
415

T

Connection Position HVF6044/6054 Main Terminal
Disconnection Position
446
867
316 465.5 380 383
250 250 300" J (VCB Length)
q T | n#\ =
67
4 + @ ¢ 2
[+ + -
51— —t 1 "J““ﬁ;
O1~0 (R O+0
_ b AN 2N F?T
3 0% 0P orb t&ih
| = + -
L4 H 2
» S I S N = + «
oo o) | [oellIE] & [ —eetb | |F
A AN 7aS 8 2 = @ Il
g | SRS [ 5P g
b 1 2 I ——
+ 1+ + > Manual
Charging Handle i
+ (Accessory)
k|
T e -
ot ® + ke =17
1 ¢ ‘ SR = — 5
&
il | ﬂ E@AI i T = =
810 - 200 | 500
690 (VCB Width) 850 (L) 34
868 $10.5 Earthing Hole
0 M Draw- out Handle
. (Accessory) Insulation Shutter (Only G Cradle)
4- $14 Bottom Mounting Hole
Dimension (mm) Terminal Main terminal
Type type
w L H J A type B type
HVF 6044 / 6054 730 A 02 @
890 850 | 1132 | ¢[s <
b & - @
hd &N\\l
HVF 6056 770 B $90
4-$14

x This drawing can be revised without notice.
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Dimension

HVF / 24~38 kV Fixed Type VCB

Dimension in mm

790 665

275 275 532
3 134 134 3 2116 300

438

|
850

—
{
Al

‘I.!l 19 — =3
I
= l
@ [ { ==f=
H == @ 2 —ii
m 7 | n
o —=
4 @
P — [
L_] I 1
790 576 S
792 (W) 670 (L)
Dimension (mm) Terminal Main terminal
Type type
W L H A Atype B type
HVF 6062 / 7052 15 so l.@. "
A 1 E‘ﬂ I i R =y
HVF 6064 / 7054 792 | 670 1263 20 s B - ;ﬂ 8
\—4 $14 \—s-m
HVF 6067 / 7057 30 B

x This drawing can be revised without notice.
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Dimension

HVF / 24 kV, 36 kV Draw-out Type VCB with H&G Cradle, IEC Standard

Dimension in mm
Insulation Boots Install Method
. Insulation Boots
Mold Bushing (Accessory)
TestPosition
Disconnection Position Connection Position
60 420 648
790 1 1000 105
I
7 = i
=l i
Control Jack i = it E
Charging [L
Handle { Il
(Accessory) =
e 8
C [ = i [ ;
L sol—t il iFn e h . g
Draw-out & |
H S o ” Handle & o [ @
) (Accessory) =
= d ]
w©
~
o 3
2
‘ &) —
e ——de/]
14 249
Earthing Contact Draw- out Hole
ngm"" Key Lock Position S/W Current Transformer
(Option) (Option) Metal Shuter (Only G Cradle) (Option)
Type Rating Main circuit terminal
HVF 6062/6064/6067 24 kV 40 kA
HVF 7052/7054/7057 36 kV 31.5 kA

x This drawing can be revised without notice.
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Dimension

HVF / 38 kV Draw-out Type VCB with C Cradle, ANSI Standard

Test Position

Disconnection Position

790
Charging
| Handle
(Accessory)
MOC Switch
Me'sm Assy
Draw-out &
o H || Handle =
= (Accessory)
g il iL \
(=3
)
TOC Switch
. Me'sm Assy
Earthing Contact Draw- out Hole

Dimension in mm

Insulation Boots Install Method

Insulation Boots
Mold Bushing (Accessory)

s

IO

Connection Position

60 420 648
T 1000 105
I
= o
== b |IH [jﬂE
Wl ]
o = ]| Metal
3 ; -
a @ Shutter 8
£ t T g
[/} N ~
£ Jﬁk

697.5

249

Auto Control Jack

Current Transformer
(Option)

Type Rating Main circuit terminal
HVF 7052/7054/7057 38 kV 31.5 kA
HVF 7062/7064/7067 38 kV 40 kA

s This drawing can be revised without notice.
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Dimension

HVF / 38 kV Draw-out Type VCB with M Cradle, ANSI Standard

Dimension in mm

Insulation Boots Install Method

_ Insulation Boots
Mold Bushing (Accessory)

1065 < 1638 249
€
. Test Position Connection Position 458
Disconnection Position ——
1000(VCB|Length 395 253 ©
100[60 420 2
ﬁf‘\’*
790 1 i “ -
Charging 1 L :’ﬁ
}-kandle ﬁ; I
]!E (Accessory) Front 1 Vet
0 .| Shutter 8
| ~
g : g
MOC Switch A It =
Me'sm Assy | = 3 aglw'é’u‘ B l
H ° H Eg]] Accessory) & [
= [] %
=) © 3
*
= | . - I
— TOC Switch 8
L4 = Me'sm Assy r3 o= M L =
. . ~ 10 583.2 1054.8
Earthing Contact Draw- out Mech. Coding Plate 1048
Auto Control Jack
Type Rating Main circuit terminal
HVF 7052/7054/7057 38 kV 31.5kA
HVF 7062/7064/7067 38 kV 40 kA

s This drawing can be revised without notice.
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Dimension

HAF / Fixed Type VCB

Dimension in mm

211 c
f i

104 | 104 .3
1 f

610

210

+
‘H‘A &
IS
i

G

[ vos-

50

— s
i

F
H

L
&

[P

-Phase Barrier-

-Truck-

8 © B |
@) @) sl T
B 8 f-l20 S04 20l-.]
15 610 15
640
Dimension Main circuit terminal
Type .
Terminal Atype B type
A/ B|C|  D|IE|F|G|H]|I
type
HAF 1041/1042 323 534 324|453 A
HAF 1044 313 524|284/ 493 c I w
HAF 1051/1052 323 534 324 453 A B \ \
HAF 1054 313 524 284|493 c < s
) /4 7
HAF 1056 270 C i Y @
T, U | [Ls
J B
1764/1766/1767 302 °*° Without ¢ d /
844550 phase L
HAF 1172/1772 356|567 phase B o S
HAF 1176/1177/1776/1777 c
HAF 1541/1542 360 571310/ 479 A
HAF 1544 350 561 C
HAF 1751/1752 360|571 A C type
270|519
HAF 1754 350561 C .
HAF 1756 c |
HAF 2341/2342 360 571 433|479 A o
HAF 2344/2346 350 561 c 5 ,@ e
HAF 2351/2352 360 571393 318 715 615 A .
HAF 2354/2356 519 C aNA
HAF 2362 966 600 350 560 ,,, B g ) L\b
HAF 2364/2366/2367 C
HAF 6111/6112/6121/6122 & 40
6131/6132/6141/6142 392 603 *3° 5% 288 800760 A >
HAF 6134/6144/6146 399 575 c

% This drawing can be revised without notice.
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Dimension

HAF / 4. 76 kV, 15 kV Fixed Type VCB (ANSI Standard)

Dimension in mm

630 566

210 ) 210 211

[ | T o [
L [ =
=\
= lo [
= O N ) i ’
- I vt

T
%

601

Type Rating Main circuit terminal
HAF 1072 4.76 KV 50 kA 1200 A =0
o o [0]
8| e s
HAF 2362 15KV 40 kA 1200 A N
HAF 1074/1077 4.76 kV 50 kA 2000, 3000 A 80
. O[ [0)
HAF 2364 15kV 40 kA 2000, 3000 A N

% This drawing can be revised without notice.
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Dimension

HAF / 7.2 kV Draw-out Type VCB with E&F Cradle

Dimension in mm

24 Pole Socket ) . o A )
& Plug (Accessory) Disconnection Position Side Barrier

664 Connection Position (Only 3150A)
210 210 120 897 "

Insulation Shutter (Only F Cradle)
110 7 1] @ !
—||e = le|

90

—— S —'%
e 2
q} T iy ‘@—e o| R
- [ Ql
= i
fl _ﬂ.,‘ 1
1 74 I g
| c/ = * :
© —
t_llo 1 ) © 8 &
o B
m_ [ H-L\ — NﬁEf s ® b ° 7 4
| 500 ‘ $10.5Hole jJ—ﬂ?
700 Earth Terminal
6- $9Hole ) 729 1144
Rear Mounting 4- $14Hole Bottom
Charging & Draw-out Handle Mounting
(Accessory)
Dimension Main circuit terminal
Terminal
e
Type AB C @ typ Atype B type
HAF 1041 60
432 w1 A &,
HAF 1042 260 |‘1‘ﬂ 5
HAF 1044/1051/1052/1054/1056 427 80 ! l 4
HAF 1162/1164/1166 —t
HAF 1167 15 120 B 2-pu
377 360 —
HAF 1172/1176 80
HAF 1177 120

% This drawing can be revised without notice.
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Dimension

HAF / 12 kV Draw-out Type VCB with E&F Cradle

Dimension in mm

24 Pole Socket
& Plug (Accessory)
732 Disconnection Position

702 Connection Position
210 210 175 897 D

Insulation Shutter (Only F Cradle) N &
B 110 % R ﬁ \
_j 7*—®
. ° T | I
[&

‘

I = %
f @ | 9% \

400

B )
LS

769

(53
1010
855

T
—
!
B

217
[
\ T
&
&
A

206

5w [ e O

500 | Cm || 50 | $10.5Hole :7_Lﬂf
210 250 | 600 Earth Terminal
— 4-MB HoIeA 760 1223
Rear Mounting 4- $14Hole Bottom
Mounting
Charging & Draw-out Handle
(Accessory)
Dimension Main circuit terminal
Type Terminal
AlB|c|D|@| WP Atype B type
HAF 1541/1542 382 10 60 A
99
HAF 1544/1751/1752/1754 80 &
l’j - %5
. -
HAF 1756 139 100 Y o
HAF 1762/1764/1772 377360 15| 99 80 B b
2-$14

HAF 1766/1776 100

139
HAF 1767/1777 120

% This drawing can be revised without notice.
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Dimension

HAF / 15 kV Draw-out Type VCB with E&F Cradle

24Pole Socket

Dimension in mm

& Plug (Accessory) Disconnection Position
784 Connection Position
210 210 210 890 D
+ - Insulation Shutter (Only F Cradle) - -
70
\L‘ T
R = SO PR i L=,
t== \;% H [ & . T th
I iéé | 50 ‘ —b
2| = ¥ @ = Ej " +) “
) = 0 ! Mhd 3
=S g I = h
| /1 ] 2 H % \ﬁ%j 2 I o4
= EE- N i = t T
B m _
s £ o I= s <
- N 4} é el
| 1 IJH | ; : \4/’%'/] ((\A/
|_ 500 J 204 600
820 300 700
449 Hol 840 1228 \ / F
— 4-#9 Hole
Rear Mounting $10.5 Hole J L 4-$14 Hole Bottom
Charging & Draw-out Handle Earth Terminal Mounting
(Accessory)
Dimension Main circuit terminal
Type Terminal
AlB|c|D|F|l@| YPe Atype B type
HAF 2341/2342 369 10 A 5 %
80 25 25
HAF 2344/2351/2352/2354 | |
364 | © & e
HAF 2356 189 115 100 | \ % %]
464 !
2-414 4-$14
HAF 2362/2364 15 80 B
HAF 2366 394 100
HAF 2367 268 205 120
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Dimension

HAF / 24 kV Draw-out Type VCB with E&F Cradle

24 Pole Socket

& Plug (Accessory)

Disconnection Position
Connection Position

Dimension in mm

191 210 210 210 935 B
= < - Insulation Shutter (Only F Cradle) = ‘
] 7o
7. , A
g )| a1 . A H:EE% :
o [ = I ‘ ! I) (I
C o H E 3 =
.l £ =
N B ) [®) § g
I - & Ij (I
E%M‘E - gt 1
== i
90 ‘
2 - @ —
| D@% . o =
P ; = =~ @ @ @ g o
® %“ ‘ L ’J.L‘ .LIT( i [( @ ) <3 N $ _\4
‘ \ [ 500 | 204 | | 600 | . \34 {
\ 876 300 | 700 I~
8- $9Hole 1250 Earth Terminal
Rear Mounting Charging & Draw-out Handle 4-$14Hole Bottom
(Accessory) Mounting
Dimension Main circuit terminal
~ e Terminal
A B C @ = Atype B type
HAF 6111 60
[— -5
‘ ] 25
HAF 6112 380 10 A | ﬂ
175 L 4
HAF 6121/6122/6131/6132/6141/6142 80
2-914
HAF 6134/6144
377——15 —— B
HAF 6146 275 100
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Dimension

HAF / 4.76 kV, 15 kV Draw-out Type with C-type Cradle

Dimension in mm

TOC Switch
agt‘leom Mount.  6-014 Earthing Contact Bushing
T ]
et DY
Draw-out Handle w i3 i
< 184 2-0 QEanh Hole
g 2=2ily s
Draw-out Hole = / u; 1+
) 1 SEEW®
T
—
[a I ]
54.9
831 MOC Switch Metal Shutter
24 24 Connection Position 560 20
Test Position |
Disconnection Position [} | 2&3/ 146 12
FIA T __ CT(Option) A
© O|® ° ,
A \
SO O b £ g
© © ﬁ Charging Handle / o g
M 7 | T f ElE
YT\ i t :
©) Ol® s i —
Lo [ [ofe T4 - o
Auto-jack ¥
{ ﬁé; o _
lall b= - L[
40 165 400 i'—’f
840
852
Type Rating Main circuit terminal
55
HAF 1072 - 3 476 KA 50kA 1200 A % -
HAF 2362 - 3 15kA  40kA 1200 A T=15.0
X
90
HAF 1074 - 3 476 KA 50KkA 2000 A %5 | 40
HAF 2364 - 3 15kA  40kA 2000 A N T220.0
HAF 1077 - 3 476 KA 50 kA 3000 A
4=89.0
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Schematic Diagram

Standard (4NO+4NC)

1 9 15 13 19 17 23

Extended (7NO+7NC)

21 27 25 31 29 35 33

61 Iﬁa 7 Iﬂ 81 L@ o1 Lﬁ 101 Lo& 11 Lm 121 Lza

Extended (10NO+10NC)

Dimension in mm

15 13 19 17 23 21

101 Imla 111 IHB 121 Iza

22 24 32 34 a2

43
|
[

44

21 23 31 33 ja1 51 L
T 52 T

12 10 16 14 20 18 24

1
Y |

22 28 26 32 30 36

62 [64 72 [74 [82 84 [92

PRERERT

34

16 14 20 18 24 22

102 [104 [112 IM 122 [124

Standard Circuit (DC) Extended Circuit
[ 1 [ |
Motor-Operated Closing and Undervoltage Release Closing Spring
Mechanism Anti- pumping Shunt Release with Lockout Relay Cutout Switch Charged Signal
X0 4
21
s3 Liag . 13
22 S1 I
O |53 ol44
St
O |54

E D1 13
& @ o —

E2 D2 14

At
13 21
Q) 1 541H m[
A2 14 22
R1 10
2 S
19
X0 5

M1 Motor operating mechanism

F1: Lockout

K1: Anti-pumping contactor

R1: Resistor
XO0: Plug connector

Y1: Shunt release
Y7: Undervoltage release

Y9: Closing solenoid

S1: Auxiliary switch
S3: Limit switch (K1 control)
S6, S7: Cutout switches

S21, S22: Limit switches (interrupt motor circuit after spring charged)

S41, S42: Position switch (spring charged status signal)

NOTE: 1. Extended circuit spec & connection line number are defined by user’s request.

2. For the AC control circuit, the rectifier should be attached on the standard circuit.

Control Jack Application

Mounted on type control jack (A & B type) Leaded out type control jack (C & D type)

13 1| ||[B)|6 |41

NO | NC | NO NC :é & g

141210 [28|]7]5]2
35 |33 (|31 |21 |19 ||ET||17 15|20 |27 |25
NC | NO NC | NO NC NO | NC | NO NC | NO
36|34 || 32| 22|20 || 24|18 | 16|30 || 28|26

# A type and B type are the same except inner materials.

XB

® 1 ®
12 NC11 10 NO 9 Close 5006n4
24 ‘ 23| 22 ‘ 21 (20 | 19 | 18 | 16 | 15
NC NO IC N IC
® T LT ®
® 1 ®
12111 1101 9 8 76 5 4 13 2
[o] IC (0] IC
24 | 23| 2212120 |19 |18 |17 | 16 | 15 | 14 | 13
NO IC IC (o]
® T T ®

x C type is XA only

HVF & HAF VCB m



( www.hyundai-elec.com I

A HYUNDAI ELECTRO ELECTRIC SYSTEMS

HEAVY INDUSTRIES CO.,LTD.

‘P11 00 uonesaunwwod SN Ag paubisaq € "500Z ‘70-6T8-31-OM-SIHH

Head Office 1. Jeonha-dong, Dong-gu, Ulsan, Korea
Tel : 82-52-230-8101~8 Fax : 82-52-230-8100
Seoul Hyundai B/D, 140-2, Gye-dong, Jongno-gu, Seoul, Korea
(Sales & Marketing) Tel : 82-2-746-7510, 7589 Fax : 82-2-746-7648
Orlando 3452 Lake Lynda Drive, Suite 110, Orlando, Florida U.S.A. 32817
Tel : 1-407-249-7350 Fax : 1-407-275-4940
London 2nd Floor, The Triangle, 5-17 Hammersmith Grove London, W6 OLG, UK
Tel : 44-20-8741-0501 Fax : 44-20-8741-5620
Tokyo 8th Fl.,Yurakucho Denki Bldg.1-7-1,Yurku-cho, Chiyoda-gu, Tokyo, Japan 100-0006
Tel : 81-3-3212-2076, 3215-7159 Fax : 81-3-3211-2093
Cairo Apartment No. 503, 5th FI., Bldg No.7 Block2, 9th Divison, El-nasr Road, New Maadi, Cairo, Egypt
Tel : 20-2-520-0148~9 Fax : 20-2-754-7528
Sofia 41, Rojen Blvd. 1271, Sofia Bulgaria
Tel : 359-2-938-1068 Fax : 359-2-936-0742
Yangzhong Xinba Technical Zone, Yangzhong City, Jiangsu Province, China (212-200) Jiangsu Hyundai Nanzi Electric Co.,LTD.

Tel : 86-511-842-0666, 0212 Fax : 86-511-842-0668



