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Vacuum Contactor | Instruction Manual

Notice

* Read and understand these instructions before
attempting any unpacking, assembly, operation
or maintenance of the circuit breaker.

- Thisinstruction manual should be applied only
to U-Series Vacuum Contactors.

+ Thisinstruction manual does not include all
items regarding installation and maintenance
procedures.

+ For more information, please contact HD HYUNDAI
ELECTRIC or one of our partners.
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Safety Practices OFM =3t
This instruction manual applies only to the U-Series 2 23 MHME U-Series IUTIEEE7(0] 27 L Qo
Vacuum Contactor regarding installation and st 525 IES 7|=al¥sLct

H

maintenance procedures. MES SXEGHH| AX[SIHLE K| « E4Al0|

i

= X|EXQI QI mfef X
Installing and maintaining these products improperly may TAF 2Al0| QUtEl 4 Qlooz IAGH| XE XE 22 QK| E4E
result in serious personal injury, property damage, or even SHAIZ| &of| HIEA| 0] FSHEHMZE SE3| A1 0[HEIA|7| HEZHLICE,
death. Therefore this instruction manual must be read and MR LU S|« Hae SRR M2 XAS HE5 ARZ0| SiSHAIAIR.

understood at every step in unpacking, assembly,
operation, and maintenance of contactors.

Only qualified persons familiar with installing and

maintaining contactors are permitted to work on

contactors, and this instruction manual should be
accessible to those persons at all times.

0| FFMFM= U-Series TUTISTE7|0f2t ’S*.%Eltﬂ
HX|LH RX| « 240 BREE BRA7L 2F ZRE] QX
sl o B2 S2E Q= SlAE 4R0ls A=z T2stAY| HF”—IEL

If further information is required, please contact Hyundai
Heavy Industries Co., Ltd.

Signal Words 715 By
Signal words used in this instruction manual are DANGER, 2 FZ MM o FMEE 2 Fof met R, a7
WARNING, and CAUTION depending on the situation. 9|, 725t ‘EAELIEF

A\ DANGER A ¢ #
Indicates an imminently hazardous point which, if ignored, FEES AR S B2 MY = A4S US Tt 2 MElE LIEHHH,
will result in death or serious injury. 7hE IS Ut

A\ WARNING A z2=
Indicates a potentially hazardous point which, if ignored, OlstX| o™ AL E= B2 S = U= MR 2 HEtE L
could result in death or serious injury. Lk,

A\ CAUTION A =

_'_ e |

Indicates a potentially hazardous point which, if ignored, L|StR| 2™, oF5t &lolLt ZA0| LHEX| HE2= FAHEQI 2 HEE
may result in minor or moderate injury. LIEFELICE E5H 0| HAl= SRS S0l Cet Aot

This signal also warns operators to work safely.

Safety Practices During Installation HX[(FHE, TH) AlQ] FolAtet
« Excessive heavy weight could cause « S 0I3Al Hol2 Qlot alzkoh Al I MIE &4
serious injury, or damage. To avoid this 0| 2ELCt 012 YX[5H7| 9\8}01 HZE 0|sA|
situation, please don't transport a contactor =0| ST MNEHZ 0IS3HK| L=SF sHIAIR,
on a lifting facility in the raised position. < R0l UM BE RS Ffoﬁl Plall Acte]
« Do not work on contactors unless the primary AIE7|L 22fst 59| MES BH=A| open
circuits are disconnected by the visible breaker. NF AR, 29| @810 Ql&LICt,
« When connecting bus-bars, tighten bolts « T} bolte EEAME torqueZ 2HAIGHA|
CAUTION according to our standards. A = o ZOIYAIR. stxiel o] B,
A « Contactors should be tightly mounted on a T < 2 NE2 sEotn HEsH Holl s FE
horizontal plane. ol D™AIZ[MAIR,
» Do not install the contactors in areas with 02 ChS 23 BAIM JIA Tis A 5
high temperature, high humidity, dust, ZX| Zot 220 HX[oHK| DHIAR,
corrosive, or vibrating conditions. ShA, S2F S20| LaE UL
« Concrete dust or any other dust should not «HX] 232E J1E, HE SO g Y UE
be inside the product when it installed. S0| 2XZ9| IR0 SH7IX| §i=E X
It can cause fire or misoperation. SHIAIR. oiXlf, SXF S2H0| LiAst 4 Ql&LCH
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Safety Practices During Operation ZEIA[Q] F=OIAF

o8

Do not touch the primary circuit and

ADANGER the control circuit. A o 8

+ Do not insert & drawout the contactor

AWARNlNG in the closed condition. A

oY
kd

» DO not leave contactors in an
intermediate position.
ACAUTlON Always place the contactor in the test A
or connection position.

ol
1

Safety Practices During Maintenance X« HEA] FolArE

+ Do not work on contactors unless the
primary circuits are disconnected
by the visible breaker.
AWARNlNG «Replace the vacuum interrupter when A
the wipe is below 0.5 mm.

oy
fd

« Failure to correctly maintain the
equipment could result in serious injury
and product failure and can prevent
successful functioning of connected
apparatus.

« Do not work on contactors with power
being supplied to the control circuit.

« D0 not leave maintenance tools near
the contactor.

+ Do not work on closed contactors.

« Be sure that bolts are tightened

ACAUHON according to our standards after A
replacement and check the tightness
periodically.

« The replacement of vacuum interrupter
shall effect the performance of contactor,
so consult with us before replacement.

+Note and check the relationship between
each wire and its associated auxiliary
switch terminal.
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General UdtALSt

U-Series Vacuum Contactors are suitable for switching and
controlling 3-phase motors with squirrel cage or slip ring
rotor, capacitors, and transformers.

These are designed and manufactured for high frequent
switching.

U-Series TXISHE7|= 0 MS7|

JHE7 |2 A AR ELIC,

2 HE= 8t 7178, TIH 28 | RX| 225 7R,

1.1 Specification ‘

1.1 Al
Rated voltage Rated current Power frequency withstand voltage BIL Interrupting rating | Category Operating cycle
gAY (SRaES AT SANTY RIS NS JHmEIE
3.6KkV, 7.2kV 200A, 400A 20kV 60kV 4KA (50 MVA) AC4 1200 operations &)/hour (A1zy
1.2 Operating Time & Current 1.2 AH| HF 3 SZFAIZE
Control voltage Closing current (A) | Holding current (A) | Tripping current (A) | Closing time (ms) | Tripping time (ms)
Mozt Fuxz FATS E-NR SN EZAZE
AC/DC
Contl_nuously 100-125V Max. 125 Max. 40
energized type 3.0 0.5 - . ;
AAJOIRFAL AC/DC 125 Ofat 40 ola}
200-230V
AC/DC
Latched type 100-125V 30 0 Max. 125 Max. 25
ENGVNES AC/DC ' ’ 125 Ofst 25 Olst
200-230V

1.3 Control Voltage Range |

1) Closing: 85-110% of rated voltage
2) Opening: 70-110% of rated voltage (only latch type)

s

1.3 Hof =gt
1) B - YATYC| 85~110%
2) EE : ATYO| 70~110% (AIOIXIA)

1.4 Rated Current of Auxiliary Contact ‘

1.4 BXFA| ¥

Voltage / ¢t Rated current / Hzix=2
AC110V 5A
AC220V 2A

1.5 Additional Ratings

1.5 F7+ 84

Drop-out control voltage / HUZ5t

Chopping current / Xetx=

AC/DC25V

1A




General

1.6 Application Condition
1) Ambient temperature: =5°C to 40°C
2) Relative humidity: below 95% (daily average)
3) Altitude: less than 1000m A.S.L
Please contact us for the special applications.

Do not install contactors in the high
temperature, high humid, dusty, corrosive

A\ CAUTION

and vibrating condition.

1.7 Ordering System

1.6 A =
1) 39| 2% . -5C~40T
2) MTHEE: 95%06HGIR T
3) AK2 T1=:1000m O[5}

2ot NTIEHET IS0l CIE ZHAM AT S B2

Oll= SAl0ll 22 HIHLICE

1=,
A 2 =8
s

1.7 &2 HA

6 7 8

Specification

Continuously energized / AA|04X}

Without fuse holder, control plug with 21pin

/ B= 0|82 21pin 2E2 Z2{1 (MH2IE)

With DIN type fuse holder, control plug with 21pin

/ DN R= 8%} 21pin ZEE Z2{0 (MHeIE)

With KS type fuse holder, control plug with 21pin

/ KS H= B2 21pin Z2E2 Z2{1 (MH2IE)

With KS type fuse holder, for 7.2kv 300A/400A Motor, control plug with 21pin
/ KS H= 22 72kV MotorE 300A/400A, 21pin 2EE £2{1 (MHRIF)
Without fuse holder, control plug with 21pin

/ 7= 0|23 21pin 2E2 2211 (MHRIS)

Without fuse holder, cable type control plug with 52pin

/ 7= 0|22 520in ZES 2211 (8F215)

With DIN type fuse holder, control plug with 21pin

/ DN H= 22} 21pin 2EE Z2{1 (MHE)

With DIN type fuse holder, cable type control plug with 52pin

/ DIN #= 22 52pin ZEE 221 (4221F)

With KS type fuse holder, control plug with 21pin

/ KS H= B2t 21pin 2EE S2{1 (MHRIF)

With KS type fuse holder, for 7.2kv 300A/400A Motor, control plug with 21pin
/ KS #2 22} 72kV Motor& 300A/400A, 21pin ZEE E31 (KIHRIE)

With KS type fuse holder, cable type control plug with 52pin

/ KS H= B2} 52pin 2EZ Z2{1 (4R01F)

With KS type fuse holder, for 7.2kv 300A/400A Motor, cable type control plug with 52pin
/ KS #= 22} 72kV Motor& 300A/400A, 52pin ZEE E2{1 (&5F21F)

N/A (for fixed type, single terminal) / 188 == E{od
N/A (for fixed type, dual terminal) / T8 0|5 Eold

Body part of E type cradle / E&, JIE OIS (AT
E type cradle (without shutter) / E5, F3IE At

Body part of F type cradle / F2, 32 0JALS (2H[2Hh
F type cradle (with insulation shutter) / Fg, 32IE A8

uvcge
1 2 3 4 5
Digit ltem
3.6kV
K 7470t
1 Rated voltage / HA™ 7 2kV
200A
SZpSES
2 Rated current / §48= 400A
i HEA|
3 Operating method / G{Xtgf4] Latched / 2AJ0IxH
Fixed
/18
4 Structure / FREA|
Draw-out
/QIEY
5 Cradle / 22|= Sl
6 Fuse application / HF=AI Fuse ratings

Control voltage / MO{Zf

AC/DC100-125V
AC/DC200-230V

Electrical interlock / T7 1M ¢IX| QIE{=
Fuse melting detector / = ¢t Z4&7|
Position switch / x| A& AQIX|

8 Additional option / 4%

PT (potential transformer)

% Digit 6 is described according to our catalogue
"U-series Vacuum Contactor”

6 == U-Series Vacuum Contactor Instruction Manual

3.3kv/ 110V
3.3kVv / 220V
6.6kV / 110V
6.6kV / 220V
3.3kv/ 110V
3.3kV / 220V
6.6kV / 110V
6.6kV / 220V
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1.8 Application Considerations ‘ 1.8 UATISTZ7(| MHA| FoAfet
OF2 )|
|

1) Verify that the voltage and current is within the 1) TURIZEET|9| AIU2 ARRTX SH= T MEELCH =0lok §ich
specified ratings. 2) IRIBHEIIE SHOM AIESI¥7 L, F= gl0] ATt MRE 84
2) The vacuum interrupter should be replaced after 5t 0= TZWEE WHGto{of BiLICH

1,000,000 operations. If the contactor is not protected
by fuses, the vacuum interrupter should be replaced
if they have interrupted fault currents at or near their
maximum interrupting rating.

[
rx
0x

1.9 Fuse Selection 1.9

3

Fuse Selection Table (ZIA\JH =X MAH)

Load 3@ Motor (kW) 3@ Transformer (KVA) 3@ Condenser (kVAR)
3.3kV 6.6kV 3.3kV 6.6kV 3.3kV 6.6kV
Fuse maker SIBA LS SIBA LS SIBA LS SIBA LS SIBA LS SIBA LS
6.3(5) - - - - - - - 15 - - - -
10 - - - - - 15 - 30 - 10 - 25
16 - - - - - - - - - - - -
20 - 37-75 - 75-160 50 30 100 75 30 30 60 50
25 - - - - - - - - - - - -
31.5(30) - - - - 80 75 160 150 50 50 100 100
40 - - - - 100 100 200 200 75 75 150 150
50 90 90-200 160 185-400 125 150 250 300 100 100 200 200
63 100 - 200 - 160 - 315 - 125 - 250 -
80(75) 125 - 250 - 200 200 400 500 150 150 300 400
za:;::t(e; 100 160 220-400 330 450-800 250 375 500 750 200 300 400 600
125 200 - 400 - 315 - 630 - 250 - 500 -
160(150) 275 450-630 550 900-1250 400 500 800 1000 300 400 650 800
200 315 710-800 650 1500 500 750 1000 | 1500 375 600 750 1000
250 400 - 830 - 630 - 1250 - 500 - 1000 -
315(300) 500 - 1000 - 750 1000 | 1500 | 2000 600 - 1200 -
355 600 - 1200 - 900 - 1800 - 700 - 1400 -
2X125 - - - - - - - - - - - -
2X160 500 - 1000 - 800 - 1600 - 600 - 1200 -
2X200 650 - 1300 - 1000 - 2000 - 750 - 1500 -
2X250 750 - 1500 - 1250 - 2500 - 1000 - 2000 -
« This table is made by catalogues of fuse makers. 2 MYMEE ZFEX HZEAL 729 2SN EElst 20|22
Please contact fuse makers for further details of application O AMISH LIRE 2t X HRAL 12205 2 diguct
data. * SIBAAIS| BEF 2512 MEHE= J[SAIZH0] 15Z20|LH0] 715347t
« SIBA’s motor selection applies to the 3-phase motor with A2 23] e mio] Al RAQILICH
starting time 15 seconds and starting frequency 2 times per SIBAAOIAE 6.6KV condensor 251 FL 12kV BXAE AIREE
hour. Shl UL,

SIBA recommend choosing fuses from the next higher voltage
range in the condensor load.

TRAYE| HBMHN 7



Receiving / Handling / Storage and Installation o/ FHg / BE H 2|

U-Series Vacuum Contactors are subjected to complete
factory production tests and inspection before being
packed. They are shipped in packages designed to provide
maximum protection to the equipment during shipment
and storage.

Excessive weight can cause serious
injury or damage.

ACAUTION To avoid this situation, Do NOT transport
a contactor on a lifting facility in the
raised position.

2.1 Receiving

When contactors are delivered, receivers should examine
the contents for any signs of damage such as broken,
damage, missing, or loose components.

If damage or loss is detected, notify our nearest office or
representatives.

Inspection after unpacking
1) Check the type rating and quantities with the
specification sheet.

2) Check contactors for any damage or missing materials.

3) Check all the accessories and spares supplied.

2.2 Handling

Contactors must be handled with care to avoid damage.
Ensure that vacuum contactors do not suffer impact or
other physical stress during handling. Damage may cause
serious damage to both persons and property.

2.3 Storage

If contactors must be stored for a period prior to use, they
should be stored only in dry, dust-free, and well ventilated
rooms, with contactors in the open condition.

Concrete dust or any other dust

should not be inside the product
ACAUT|ON when it installed.

It can cause fire or misoperation.

== U-Series Vacuum Contactor Instruction Manual
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2.4 Installation

1) Confirm the type and rating, check for damage,
and clean contactors with a dry cloth, before installing
contactors into the switchgear.

2) Mount contactors on a level floor referring to guidelines

for mounting dimensions in our catalogue “U-Series
Vacuum Contactor”.

3) Clean the connecting surface with a dry cloth, and then
connect main-circuit buses and earth terminals.
Be careful not to shock enclosures and contactors.
(For the 52pin connection to the switchboard, fix the cable
and pin using a terminal crimper and insert it into the control
plug.)

« Do not work on contactors unless the
primary circuit is disconnected by the
visible breaker.

« When connecting bus-bars, tighten bolts
by our standard.

« Contactors are mounted on the vertical
or horizontal plane tightly.

A\ CAUTION

Fig. 2-4 Terminal crimper / 12! 2-4 E{0|'d 24}7]
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2.5 Inspection Before Operation

1) Confirm contactors are installed properly.
If not, install contactors again according to clause 2.4.

2) Operate contactors a few times manually to ensure
that contactors close and open smoothly.
Then, operate contactors electrically in the test
position, and confirm that the ON/OFF indicator works
properly.

3) Confirm that no tools and materials are left near the
contactor.
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structure and Explanation of Operation X} X=7

3.1 Structure

Fig. 3-1 is the section-drawing of the mechanism part in the

U-Series Vacuum Contactor.

Fig. 3-1 Structure / 22! 3-1 =

CLOSE condition / EQAER

@ Closing coil / £} 3
@ Moving core / MH s ut
@ Main shaft / 1==

@ Pressing plate / 71t

3.2 Explanation of Operation

1) Closing

m When the closing coil @ is energized, the moving
core @ moves toward the closing coil and compresses
the tripping spring ®.

At the same time, the pressing plate @), which is fixed
on the main shaft @, pushes the pressing spring ®,
so the movable stem of the vacuum interrupter @ is
moved up to make the CLOSED condition.

m For latched type (mechanical latching), the latch device
holds the moving core of the contactor closed against
the closing coil after the contactor is energized (closed)
and the control source is removed.

10 == U-Series Vacuum Contactor Instruction Manual
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2) Opening

m For continuously energized types, if the closing coil is
de-energized by the OFF signal and the opening
spring is released to the OPEN condition,
then the opening of contactor is completed.

m For latched type, if the trip coil is energized by OFF
signal or the trip button is pushed, the hook roller of
the latch device is released and the moving core
moves to OPEN condition by the opening spring.

3.3 Structure of the Vacuum Interrupter

Fig. 3-2 Structure of the vacuum interrupter / 13 3-2 Zk&

The vacuum interrupter has the contact

stem @), the contacts (@), the bellows @),

and the ceramic insulator @).

The contact is designed to guarantee @
1 million operations and to restrain the

transient recovery voltage under 1A

chopping current.

The low pressure in the vacuum ®
interrupter is guaranteed for over

30 years of service, so the vacuum

interrupter is maintenance-free.

But if necessary, it can be checked by the

HYUNDAI VACUUM TESTER (HVT-1).
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0ln, @2 TS JIX|T ULt

SR 2TRQ| S HS 7(5H7| LI
AN BBk ZEHAD| (HVT-)2
TBEE oMoz HASHIAIR,



Structure and Explanation of Operation TX9} ZiES{la|

3.4 structure of Cradle Type and Interlock

1) Structure of cradle type 1) &Y #=
Fig. 3-3 is the cradle type of U-Series Vacuum QIESE 17l 3-31t 20| Mo JUSLICH
Contactor.

= Fig. 3-3 Structure of cradle type / 12! 3-3 QIE% 1=

@ ON/OFF indicator / HH&E FA|7| Manual checking hole / 2% Xz
N @ Counter / §H[Z4 EA|7| @ Emergency trip button / HIA} E2] HE
@ Control plug / 2EE 221 Latch device / E2] x|
@ Draw-out button / Q1= HE @ Front cover / MM 74t
® Fuse / #= ® Name plate / Fut
® Fuse holder / #= &0 @ Position switch / x| AE ALX|

@ Fuse melting detector / = 2ttt A=7|

@ ON/OFF indicator @ THHIAEN ZA|
ON means closed condition, OFF means open condition. ON2 £ OFF= EZ MEHS LIEFALICE
@ Counter @ 7HEis BAD|
The counter shows how many times the contactor ON/OFF lHZ+E BARILICE ME A 2 g5 AR 25t
has operated since it was made. 241003 H=2 H = &0 "ok
The counter may read 100 when you receive the @ ZEE 221
contactor, because it was tested after manufacturing. 21709] pin0| U= B2EE E21E Sall MOHTH0| SE=T EX
® Control plug H™o| A&EELCE
The control source is supplied through the control Jack. @ EY HE
@ Draw-out button ® "=
® Fuse CHEIAMTE 97| Qfst FRILICE
Fuses prevent the magnification of the short-circuit current. ® %= &4
® Fuse holder @ #= 8t 4=z7|
@ Fuse melting detector X BHRE MU Moz AEsk= FX|YULCH

The fuse melting detector can show electrically whether
the fuse has blown or not.

12 == U-Series Vacuum Contactor Instruction Manual



Manual checking hole
A manual checking hole is used to close the contactor
manually.

© Emergency trip button
Only the latched types have the trip button which is
used in emergencies.

Latch device

@ Front cover

® Name plate

® Position switch
The position switch indicates electrically whether the
contactor is in the TEST or CONNECTION position.

2) Interlock 2) TEER|
No. Interlock condition / 74 &4 Interlock action / 7 M| 25 g Interlock release / 74 &X| s{X| | Remark/t|Z
If the contactor is closed, The interlock pin,
it cannot insert and attached in frame inside,
withdraw in the TEST and prevents the contactor from Open the contactor. Standard
CONNECTION position. inserting mechanically. TORITEET|Z OFF Al HEAR
SAMEIA DR EET = ZH0ll tEE EES0|
=Y E7t AR C= 1) XX|
The interlock pin prevent the
losing mechanically.
closing mechanicatly Standard
Eiﬂ?ﬂ LH&E QIEES0| BZALRY
X7t ot 8=
The contactor cannot be e Move the contactor to TEST
closed during the process HE =7t or CONNECTION position,
2 of inserting and withdrawing. and then close the contactor.
O|=0| X0l DQIRIEN= - . S Ol ™MAolx =A7 =
=y EEO‘HL LerS ::lﬁ7| The aUXIllary SWltCh cuts Off )\||:| = \:1—|‘|’|7<|E OlOA‘L -
EOI%jI. . . ) EOI)\|9|
= the control source during insertion or TETe Option
withdrawal. (electrical interlock)
- _ AERARRS
HE AQX|= QIEUA MojAl=of
s =27t
= Fig. 3-4/ 18 34
O
Moving core __| Closing coil Moving core Closing coil
/ MH s /£ 3Y / MH s /&8 7Y
Interlock pin ___| Interlock pin =
/o = s ST =T
Test or Connection Testor Connection
Interlock support ﬁ‘,’;‘tgf? néﬁ oz Interlock support E?éltg n@/% o]

/ QIEf= AIR[CH

[ Insertion or Withdrawal / A&

/ QIEf= XIXICH

[ Test or Connection position / A|& & X

fIxl]

IATBE

xE7| 2igaes 13




Structure and Explanation of Operation

3.5 Inserting & Withdrawing

1) How to insert the contactor in the E, F cradle.

m Inserting
Set the wheels of the contactor
exactly on the guide rail of the cradle.
The lifter should be used when the
contactor is lifted in order to
install it into switchgears.
When the contactor reaches to the
TEST position, the interlock pin
prevents the draw-in at this position.
Push the draw-out button (Fig. 3-5)
and then insert the contactor to
the CONNECTION position. If the
contactor is in the correct position,
the interlock pin is in the hole on
the interlock support and the
female contact will be inserted
fully into the terminal.

m Withdrawing

When a contactor is withdrawn, the contactor cannot

be operated because of the interlock.
In OPEN condition, push the draw-out button

(Fig. 3-5) and pull out a contactor to the TEST position.

« Do not insert and withdraw the contactor

in the closed condition.

A\ WARNING

« DO not leave contactors in intermediate
position. Always place the contactors in

A\ CAUTION

test or connection position.

14 == U-Series Vacuum Contactor Instruction Manual

Fig. 3-5/ 1% 3-5

Interlock release bar
= ofixl &

Draw-out button

Do not touch the primary circuit.

B>
1
lo

TR0 RS 8|

o
1

SRS Ui DUIBHETIS WK
Safg0t FHAlL,

Ol QIS SIshAY BIEA] Lift Ol8510f
HE712 Sor8EINIS.

HE712 $LOR Lof YO 215 B0
%2l Il 20| Test % 7ol 22
a 018 2Ilelr| e BTk

fal EAI°4° %‘%LIEL

QIR0 2A=ZEH Is olat|on Contact7}
Terminaldll 25| MU &K 7LHo|

QIEE S0| SO7HHM FLELIC

ol AfR| DRIAIR,
5t HIZ 2A0|Lt Q1A wAls

QUBYUS YIS0 DYTBHETIE openlZIS
25101 ZAI2
AN2tet Ak 3 RE A0 9f30] YLt

S0IFX| DFYAIL,
SIXI0N U= SHYAIR,

ol

bl
>

o

A

Ir

Ll
J%>
g OI‘



3.6 Control Circuit Diagrams

3.6 Mol 2l==

= Continuously energized / AA|GIXHAl

| CLOSE

52pin CONTROL PLUG
AUXILIARY SWITCH

9 1 1315 313333739

'F--i-{--]T---{--IF-F--+-{ ‘
2 - - 810 12 14 30 32 3436 38 '
[

21pi

AUXILIARY SWITCH

[
7
AUX l
6

in CONTROL PLUG

= Latched / &A|0{XHA!

52pin CONTROL PLUG
AUXILIARY SWITCH

1
31 33 35 37 39

9 11815 X B
| iz T

‘ |
| |
' 81012 14 3032343638

21pin CONTROL PLUG
AUXILIARY SWITCH

= Latched (AC open coutrol) / &A|GXIA! (CTD £
[ : 52pin CONTROL PLUG
1 1
i i i &P CLOSE :POPEN [ AUXILIARY SWITCH |
ol 1 13 7 9 1113 15 31 33 3537 39
| : : - - I /\_’F’F -r\—;—;—
Lo ‘ CLOPTION) ! I I I I
[11 [71[6] :----}}1:----““* -b--4- ---I---- -+
| |
CTD [ ! I
Lo
i — -_— N N N p—
i | 2 4 68101214 30 32 34 36 38
1
21p|n CONTROL PLUG
AUXILIARY SWITCH
= Additional option / 24|
_ _ _ 1 _ 4 _ 19 _
[ T
‘ |
I ‘
|
| 77{ Re AN ) N
17 18 17 16 18 2 3 5 6 20 21
POTENTIAL POTENTIAL POSITION SWITCH FUSE MELTING
TRANSFORMER TRANSFORMER (TERMINAL BLOCK %) DETECTOR
1SET 2SET
CC: Closing coil / E17¢ SCU: Source control unit / 2EZ2{ CTD: Condensor trip device / 2HIM EZ7|F
TC: Trip coil / EETFY CL: Electrical interlock / H7|X 2|x| QIE{= Aux. SW: Auxiliary switch / ExF™




Inspection and Maintenance

Maintenance shall be carried out to preserve trouble-free
operation and achieve the longest possible working life of

the contactors.

U-Series Vacuum Contactors are characterized by their
simple and robust construction and they have a long life

expectancy. Their operating mechanisms have a low
maintenance requirement, and the interrupters are
maintenance-free during their working life.

The maintenance is determined by environmental
influences, switching frequency, and so on.

« Failure to maintain the equipment

could result in serious injury and product

failure and can prevent successful
functioning of connected apparatus.

« Do not work on contactors with power

being supplied to the control circuit.

« Do not leave maintenance tools near

the contactor.
+ Do not work on closed contactors.
« Be sure that bolts are tightened by
our standard after replacement and
check the tightness regularly.

A\ CAUTION

4.1 Visual Inspection (every 1-6 months)

The purpose of a visual inspection has to be done
whenever you can.

Al FX|2

FRESE DATSHEY (9] FARHE, SAB0| 2lsi =34 X017}

UEHCE

FERE QX B4 A2 A28t AT Y HiZC|
AAS WAL B2 2] B
NS Wl 4 aUt
- RX| B4 XIS B ZP BN el
HO{3I2 HEIZ openl7|n ZEES Z212
PS

A B4 AS Z17
A ES QK| U2 BHIAIR,

LIS HE2 2 XZ0] open HEIQ XS 20!
oF = SSIMAIR, close AEHOIM XY &
open0| & 42 &7t 2 S5t 71720
7104 CHE fIEo] UL,

X EEE F7IMeE HE M torqueE
20 FHAIR

2= 222 s Lol Folo| Ltk

4.1 2 HZ (0 1~67H)

AN HHS JH53 X1 Bt 20| FaLI

DURBHET 7} BB BES S, A501 0140] U B
SAR Al453| OH245101 S WOAY| HRILIC,

Procedure of checking / &z &t

Table 4-1/ & 4-1

No. ltems / MZArgt
1 ON/OFF indicator

2 Abnormal smell / A20]Lt HA
3 Damage / &4

16 == U-Series Vacuum Contactor Instruction Manual

Check if each state of ON/OFF is identified accurately.
S ON, EZAl OFFS] EAIZ FStotx| =01 giLict,

Check if the closing coil is overheated or burned.
HIESAR! AS0|LE AT LE=X] S401 L,
Check for cracks, breaks, and discoloration.

g IE0[L) HAO| Ql=X] Sl BiLCt

=



4.2 Periodic Inspection

Table 4-2 Periodic Inspection / & 4-2 %7 |5

4277134

1) Special : Fuse melting or over 10,000 operations per year
2) Usually : Within 2 years of installation
3) Thorough : More than 3 years after installation

MNP Inspection Inspection Cycle / & F7|
pﬂ o [tems Special Usually | Thorough
Akl = gd /[2S | /EBE

5,000 2
. years
operations 2
5,000%] =
Appearance
inspection
Q| 2t A
. 5,000
Mechanism operations 2 y;:rs
5,000 =
Operation 2years
test o
SAZAF 2
When
Insulation Appearance abnormal
K ] 2 years
parts inspection | eventoccurs H
Holg olpza | Ao | 2%
A
Appearance 2 years
inspection 2
Q| 2t A =
Main circuit
=32
Measurement When
) . abnormal
insulation 3years
X event occurs
resistance AL OjHIE 3d
. al =
BENYEY | iy
Contact wear 5,000
. 3years
check operations 34
Y OEE 5,000%] =
VI
When
Vacuum
abnormal
evel event occurs 3years
check A ome | 39
RNDEHA ftwl HE

1) £ : 5= 8t E= 10,0002/ 0Of & HH|A|
2) B&: BX= 23 ol
3) Y EXz3E =t

Inspection Details / B LHE

1) Procedure : Check condition of bolts, and lubrication
(lubrication grease : CHEMAX HHI 5000#1)
2) Judgment : No deformation or loosening

1) "kt 2E HZ 9 SEL A HZ(SEI2|A : CHEMAX HHI 500041)

2) T Hd ol 2ol A

N\ F9
E

1) Procedures :

- Check for foreign substances, dust, dust and oil leakage
- Display of counters during on/off operations
2) Judgment : Nothing wrong

1) ®kt:

-0|2%, 2%, M|, =1 gel

-0 SE Al FH2E BA| ofF

2) W ole g A

1) Procedure : Check electrical/mechanical on/off operation
2) Determination : Nothing abnormal

1) BAp: JI121AY RY/ER S35 2ol

2) Ty coleh glg A

N F9

HIIH2|A SHELA S0l HH 22| HigLIct

Remark
/|3

lubricating
grease
on friction part
U EN
MEx

1) Procedure : Check moisture, foreign matter aggregation, damage, etc. on the

surface of the insulation parts and entire product
2) Judgment: Nothing wrong
1) Bxt: HAE 9 METAM 2 57| % 0|2 E3H, Tt

)y ol gis A

10

AEA| R 4450] KO8 4 UL,

4 4

M

Procedure : Check the connection of the main circuit terminal

1)
2) Judgment : No deformation or loosening
1) BAb: 322 ChXt M2 el 2ol

2) T e 3l 2ol A

Procedure : 1000V Megger Test
Judgment : more than 500MQ
A} : 1000VRI7t Megger Test

1)
2)
1)
2) B : 500MQ O] &Y A

I
oln
ot

I

ol
pa}

1) Procedure : Measure the gap between the Dish Washer and the Press Plate

after VCS close
2) Judgment : Gap between 1 and 1.5 mm
1) ®x}: VCS &2 = Dish Washeret 7t Ato[o] 7+ £
3) meh: 2 1~1.5mm Y A

N Fo

2t2{0] 1mm D|2H0|H ShAtoll HY 22| HEfLCt

1) Procedure : Measure the Vacuum level of VI in VCB Open State
2) Judgment : Vacuum Checker's Judgment - Good
1) EXt: VCB OpendEf0f A vIQ| ZIZE £H
2) et Vacuum Checkere| THE - 82 (good)
N F9
EHA A0 WY 22| HIZILICHVI 2K HE).

=17



Inspection and Maintenance ARt FX|E

4.2 Periodic Inspection 428718

Table 4-2 Periodic Inspection / & 4-2 %7 |5

1) Special : Fuse melting or over 10,000 operations per year 1) E: 5= ¢t £=10,000%] /1A O] A FHH|A|
2) Usually : Within 2 years of installation 2) EE: AX|= 24 o[y
3) Thorough : More than 3 years after installation 3) FY: EX= 3¢ =0t
. Inspection Inspection Cycle / & F7|
InSP,eHCt'O: Sart Items Special Usually | Thorough Inspection Details / B LHE Re?a_lrk
Akl B E4 /BE | /=Y JEL
1) Procedure : Check if FUSE STRIKER protrudes
When 2) Judgment : There will be no protrusion® *Replace 3
1) HX}: FUSE STRIKER E20{ 5 20l phase FUSE
A'ppeara'nce abnormal 3years 2) Wk 0| gSA* when STRIKER
inspection | eventoccurs 3 protrudes
QAN At O|HIE =
|2HH AL rtwl HIE Y *STRIKER SZA|
Fuse 4 - FUSE 34 mH|
zx FUSES| STRIKER S&A| 34 FUSE 2 F WAISHYAIR.
0 . 1) Procedure : Check if the FUSE DETECTOR contacts are operating
peration 3 d “Nothi
test years 2) Judgment : Nothing wrong
a1z 34 1) "X} : FUSE DETECTOR H& Sxtoig ol
°TE 2) Wk olek glg A
1) Procedure : Check for attachment of foreign substances and sticking of grease
(grease model: FLOIL G-5002)
When 2) Judgment : No abnormality (Reapplied to grease after removing foreign *Replace
Appearance abnormal substances) contact
igspection event occurs | S Years |5 years® | 1) ®t: 0|2F 22 gl Ja|A DAOR ol (12|A Y : FLOIL G-5002) in case of
OB HAS AP OfHIE 34 sE* 2) WA o|A QIS W (OIE2E HMAZ J2|A HEE) d*i\_nl?ff
Isolating LAl =9 91.E_ch_w
Contact A -
J2|A DA KE AS0)| M2 UHo| LS & UELICHAAE AL uK 2Q).
1) Procedure : Check connection depth
Appearance 3years 2) Judgment : 10mm or more
Inspection 3 1) A W Zo| el
SRR 2) BEE: 10mm O] AFY 24

. 1) Procedure: Check connector connection, wiring, aux contact conversion status
Visual 2) Jud & Nothi
. tion 1year udagment: Nothing wrong
oot 1 1) EAF: HUE FL, 2, BE U He A gol
e 2) Ty oldgle A
Control circuit
Hlol3
o= Measurement 1) Procedure : 500V Megger Test
insulation 3years 2) Judgment : more than 2MQ
resistance 34 1) =Xt: 500V 7t Megger Test
ORI EH 2) I 1 2MQ O] Ar 4
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4.3 Checking Vacuum and the Contact Erosion Limit

1) Checking the vacuum

The low pressure in the vacuum interrupter is
guaranteed for over 30 years of service.

That means the vacuum interrupter is maintenance-free.
But if necessary, it can be checked by the

HYUNDAI VACUUM TESTER (HVT-1).

2) Checking the contact erosion
Since the contacts are contained inside the interrupter,
they remain clean and require no maintenance.
However, during high current interrupting, there may
be a minimum amount of erosion from the contact
surfaces. To check the erosion of the interrupter
contacts and carry out the following operations.
m Close the contactor.
m Open the rear cover (if the contactor has a rear cover).
m Measure the distance between the dish washer

and the pressing plate.

With new interrupters this distance is about

1.2-1.5 mm.

If it is reduced to 0.5 mm, the three interrupters

must be replaced.

Checking the contact erosion is important to

evaluate the efficiency of the interrupters.

(refer to the Fig. 4-1)

Fig. 4-1 Checking the contact erosion / & 4-1 ZiZ¥=0| otz

- Replace the vacuum interrupter
when the wipe is below 0.5 mm.
A\ VARNING ’

IATBTEI = 2189 245t HALNo)| Qs 4s0] |l
UAoOZ FZ=O| RAt iR SLELICt TSWEO| TZ=It
pachen?| EH L2 AR (1X10° mbar)0l5l2 ZoiX|l= FL
Xt Y HHS20| MEHE 4 Ao HIIMZAl S2 0 34
7|2 XBBAPIE ALE5t0 TIBEE E2I5t0 FAlz H0|

OfX
—g
TSHA |2 S FE= BRI TS 2715t meter &
lamp0| 2lsll ZA| el THEH 0] THESEILICE
(2T gAE LiE82 g9 21F HA| HHME HTSIMLR)

2) Bl 0l Eol

FA0| ZHBE Qtof /0] MRS RXIEDR H47} TS|
QLRI RIET|O| 52 ME7t BE 1) HHEHOIN AZe) ohmrt
42 4 ALt

CHSol aeMof wlzt T DIRS SHEHIAIR.

HE7|1E &Y Al
SHEIE S0ELICE Qe 89)

Dish washer2t 7t AO|Q| 4+ (= wipe)E SFELICE
AMEQ| Z2 0] ZHH2 1~1.5mmYLct,

2FF wipeZt 0.5mm 0[5t7t &[T HIEA| 349| ZIZHEER
= wx{lstofof BiLICH (3™ 4-1 &EX)

T oieg 22l= MEI| g5 700 iR SQELCh

" BN
.I
I

o|| Pressing plate

/

0.5 mm

Dish washer

*WipeZt 0.5mm 0[5l7} E|H 215 WHE WX

3101 ZAAIR,
B Ot s A9 ST 2y U Mg
A40] 2 B

B>
o
kl

+>
$0
i
I
o



Inspection and Maintenance

4.4 Replacements for Main Components

Remove the contactor from the enclosure to ensure that all
high voltage sources are disconnected.

1) Replacing the fuse

m Renew the fuses.
The fuse must have the striker facing towards
the front cover.

m If new fuses are longer than old ones,
rear fuse holders can move 100 mm backward.
Insert new fuses and tighten the bolts.

m Reverse the action in the previous step.

Fig. 4-2 Replacing the fuse / 18! 4-2 = x|

Al FX|2

o g %‘WI PAHME M TUTBYETIS QIBGI0f enclosure
LIct, T3 Z20f T4t groundMg BofLIC,

2|1 MiE MH cover  HA HSTS FE0{HLIC

Oluf OFSZHIO] B HETO| AMEIR| UEE TS0 FUAIR,

1

HHLH_' M2 EXE 7I3Lct,
ol [[H oA BEXO| HISES 3101510) AERI0|T7} MHS Bts}7|
510 FHAIR,
" 22 201 2 90l Siiol i 8Kl 758 B B
0

W E HZECE 2 100mm

m 9l0| SAE Aoz ZRBHICE
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2) Replacing the closing coil

The contactor employs a pair of magnet coil for each

contactor.

m Remove the moving core. (Fig. 3-1 @)

m Remove the rear cover

m Pull out control plug of the closing coil.

m Loosen the bolts ), fixing the closing coil.

m Remove the defect coils toward the front cover.

m After reassembling, check the operation of the
contactor electrically.

m Connect the leads of the closing coll

m Reverse the action in the previous steps.

Fig. 4-3 / 1% 4-3

3) Replacing the auxiliary switch

m Release the support @ and remove the wires from
the auxiliary switch.

m If need to replace the auxiliary switch @), release
the bolt and cable.

m Reverse the action in the previous step and check the
operation of the switch manually using the manual
checking hole. (Fig. 3-3®)

m Check the operation of the switch electrically.

Fig. 4-4 / 2% 4-4

2 FU2 2HN1=Z o] QELICE
= TH FSEE 2o (O 3-12 @)

ZEE E2{0E Y7{A MUt
£ ALE5t £ 2US XIXGls 2E ®F S0{dLct,
£ME FY QE wRAFLCE ol £3|=0|= 2 @2t XX @
Aolofl &R ® L rear plate @F Z 7| FRGHAZ| HIZILIC
m FYU T @ gap plate ®, sus plate @& 7|2 BES O02

A25IH, 7Fe YRE0| BIEA| sus plateZ} HIZE|0] Q0o S|t
m HiM R4S BhLICt ofnf HE HZS Sinf S ZUS| F2M M2
Ci2 FYo| L2t Map HZe|ofof Bhct,

PN

AME o= MY 3 AIRNSS 510f Ol 822

® @

Jhot

QIEILICY,

@ Coil support / X|X|cH
@ Closing coil / £2| 7Y
® Rear plate / 222

@ Coil core / T F0{
® Bolt/ 1M 2E

® Gap plate / 2 =&
@ Stainless / 2Xmt
Rubber plate / TSt

3) EX AQ|X| mH|
m X AQX| XX Do 1Y EEE S0{HLICE
B HX AQX| @QE E0H = HZ cable2 22[FLICH

m 2|9 =ME FoZ MAY £, #5 HGTE 013510
o

m M7Ho=z AR5t Ol RFE ERIFUC

@ Auxiliary switch support / & AQ|X| X|X|CH
@ Auxiliary switch / X AQIX|



A\ CAUTION

Inspection and Maintenance

+ Note and check the relationship
between each wire and its
associated Auxiliary Switch terminal.

4) Replacing the vacuum interrupter

m Release the pressing plate.

m Release the Insulation rod @ from the vacuum
Interrupter ®), and separate the flexible connector @.

m Loosen the upper fixing bolts from the upper connector @).

m Replace the new vacuum interrupter ®.

m Reverse the action in the previous step and check the
stroke and wipe of the vacuum interrupter.

Al FX|2

« BZX ALIX|2| cable THAZA| HUXI7H HALIX]

>
1
|[e]

=R Fo| SHAL.
a, b THO HFoz MAH] A7t Llst o
UL

4) TIZ HEo| wi|
m IFEE (M8 37HE B 75T D2 sHAFLICH
m ZZWE 6 JISE sl HEE 2EE E0 HHZC Q%
EAE BAH @ E 22(ALh
m YEO| THEES B0 S0iSTLICt
ME2 21382 © & 2AH Qof HESLIC
deoz XSt T 2IBUEO| HH (5~5.5mm) &
wipe (1.2~1.5mm) 2 HZstLIct

Fig. 4-5 / 12 4-5

@ Pressing plate / =Tt

@ Insulation rod / 4 2=

@ Upper connector / A& EAH}

@ Flexible connector / Z2A|E EAH}
® Vacuum interrupter / X2 gig

A\ CAUTION

« The replacement of vacuum interrupter
shall effect the performance of
contactor, so consult with us before
replacement.
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5) Replacing the source control unit

m Open the rear cover (if the contactor has a rear cover).

m Remove the cable tie.

m Pull out the control plug. (Fig. 4-6)

m Release the fixing bolt. (Fig. 4-7)

= Renew the source control unit. (Fig. 4-8)
m Reassemble reversely.

H

(4]

) 2ES2i0| T

SHTZ BojdLICt (2 Z9)

#ol2 Efolg AEILICE

£ S0 2alEiict (12 4-6)
22 1Y 2EE BojLIC, (1Y 4-7)

Mz2 ZEgaz THFLI (12 4-8)

olpom FERLIC

T

E
T
zE
T

 Fig. 4-6 / 12 46

= Fig. 4-7 / 28 47

= Fig. 4-8 / 12 4-8




4.5 Troubleshooting

45 2MH gz

Does not close / EEIX| =Ct

Does not open / EZ|E|X| ¢h=Ct

Latching motion / latch7t E|X| QH=Ct,

Burnt coil of closing electromagnet / £&2.=0[=7} Lajof| oJaf

AL

[

Surface flashover / B &%

Probable causes / 29!

Check or fix / Bz & 42|

Control voltage is too low / 20| HF &2

Increase the voltage to more than 90% of the rating.
FEYE 49 90% =2 1 0lyez =Y

it

Control voltage is too high / 2270 42

Decrease the voltage to lower than 110% of the rating.
SETYS 10% Olstz2 Z&

Defective control circuit / MO{g22] @M

Check the control circuit diagrams.
J==E MY

Imperfect latch mechanism / Latch mechanism 2&%f

Check the height of the roller. If necessary,
adjust the height of the roller by releasing the bolt.
Roller9] =0|E =161, LIAE 204 roller?| =0|E &gt

Loose bolts / LAt} 22

Check the tightness of bolts.
LIAPE MICHE Z2OIRE=R] Eaet

Defective operation of the control switch
20|E ARIX|Q] 2F&

Check the wiring and clean the contact
if contact resistance is high. Replace it if necessary.
TEX0| moH TMS oI5t FES 7120] &

om0,

Blown fuse / #=7t &

Remove the cause of the fault and replace the fuses.
SHE #elg 24 § wHE

Co=E T

=

Defective resistor / Resistor £2¢

Check the continuity of the resistor.
Resistor M4 =, wAgt

LIS

Interrupter without vacuum / XZ9= 0| Xl

OH

Check the vacuum interrupter. If necessary, replace it.

FBwe S0l 3 URA| wH3

Punctured rectifier / 5717} otiE

Check the rectifier. If necessary, replace it.

7| 20l 2, Lo THE

24 = U-Series Vacuum Contactor Instruction Manual
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Tel :

Tel:

Tel:

Tel :

02-479-9180

052-202-8179

051-796-0436

062-368-9097

Fax : 02-500-4958

Fax : 052-202-8100

Korea

Head Office

Ulsan Factory

Reliability Center

477, Bundang Suseo-ro, Bundang-gu, Seongnam-si, Korea

700 Bangeojinsunhwan-doro, Dong-gu, Ulsan, Korea

17-10, Mabuk-ro 240beon-gil, Giheung-gu, Yongin-si,
Gyeonggi-do, Korea

Tel:

Tel:

Tel:

+82-2-479-9180

+82-52-202-8114

+82-31-289-5000

Fax:

Fax:

Fax:

+82-2-500-4958

+82-52-202-8010

+82-31-289-5040

Overseas Subsidiaries

Atlanta

Alabama

Arabia

Yangzhong

2405 Satellite Blvd, Duluth GA 30096, U.S.A.

215 Folmar Parkway, Montgomery, AL 36105, U.S.A

Office No. 529, 5th floor Akaria-3 Building, Olaya Street,
PO Box 9187, Riyadh 11413, Kingdom of Saudi Arabia

No.9, Xiandai Road, Xinba Scientific and Technologic Zone,
Yangzhong, Jiangsu, P.R.C. Zip:212212, China

Tel:

Tel:

Tel:

Tel:

+1-678-789-1885

+1-334-481-2000

+966-11-419-0168

+86-511-8842-0510

Fax:

Fax:

Fax:

+1-334-386-8994

+966-11-419-0220

+86-511-8842-0388

Branch Offices

London

Frankfurt

Moscow

Riyadh

Dubai

Bangkok

Ho Chi Minh

Osaka

Customer Service

50-68 High Street, Weybridge, KT13 8BL, United Kingdom

Eschborner Landstrasse 55, 60489 Frankfurt am Main, Germany

World Trade Center, Ent.6, #412, Krasnopresnenskaya Nab.12,

Moscow, 123610, Russia

Office No. 530A, 5th Floor Akaria-2 Bldg., Olaya St.,

Short Address RHOB6847, Riyadh 12244, Kingdom of Saudi Arabia

Unit 205, Emaar Square Building NO.4 Sheikh Zayed Road,
Pobox 252458, Dubai, U.A.E

19th Floor, Unit 1908, Sathorn Square Office Tower, 98 North
Sathorn Road, Silom, Bangrak, Bangkok 10500, Thailand

Room 1405, 14th Floor Centec Tower, 72-74 Nguyen Thi Minh Khai

Street Vo Thi Sau Ward, District 3, Ho Chi Minh City, Vietnam

1-Room 5th Floor Nagahori Plaza Bldg. 2-4-8 Minami Senba,
chuo-ku, Osaka 542-0081, Japan

service@hd.com

Tel:

Tel:

Tel:

Tel:

Tel:

Tel:

Tel:

Tel:

+44-7979-125051

+49-69-7490-3934

+7-495-258-1381

+966-11-210-1107

+971-50-321-8154

+66-02-115-7920

+84-28-3535-0465

+81-6-6261-5766~7

Fax:

Fax:

Fax:

Fax:

+966-11-210-1107

+971-4-425-7996

+66-2-115-7898

+81-6-6261-5818

www.hd-hyundaielectric.com
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