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INTRODUCTION Page 2

READ THIS MANUAL carefully for important information about safety, handling, and
maintenance, for general-purpose NEMA Class E magnetic controliers.

This manual and all accompanying drawings should be considered a permanent
part of the equipment. They should be readily available for review and reference

at all times.
DIMENSIONS shown in the manual are in metric and/or their English equivalent.

Thase instructions are not intended to cover all details, combinatl'ons, or variations
of the equipment, storage, or installation.

PROBLEMS OR QUESTIONS should be addressed to:

Field Service Department
Toshiba Internationat Corporation
13131 Waest Little York Road
Houston, Texas 77041 USA
Telephone: (713) 466-0277

(800) 231-1412

(800) 527-1204 (Canada)

FAX: (713) 466-8773

[ AWARNING | Use only Toshiba-authorized replacement parts.

[AWARNING] This equipment is designed and built in accordance with
appiicable safety standards in effect on the date of
manufacture. Unauthorized modifications can result in
savere injury, death and property damage. Do not make
any modifications to this equipment without the written

approval of Toshiba.

VFOOW103.008 REV.1

APRIL 1994
PCIBE0IP20Y
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SAFETY DATA . | Page'd
R . ’ . . . R

QUAULIFIED OPERATORS ONLY

Only qualified persons are to install, operate, or service this equipment
according to all applicable codes and established satety practices.

A qualified pgarlson must

1) Carefully read the entire instruction manual.

2) Be skilled in the installation, construction or operation of the
equipment and aware of the hazards involved.

3) Be trained and authorized to safely energize, deenergize, clear,
ground, lockout and tag circuits in accordance with established safety

practica.
4) Be trained and authorized to perform the service, maintenance or

repair of this equipment.

g) Be trained In the proper care and use of protective equipment such as
rubber gloves, hard hat, satety glasses, face shield, flash ciothing, etc, (
in accordance with established practices.

) Be trained In rendering first aid.

SAFETY CODES

Toshiba medium voitage controliers are general purpose, Class E, magnetic
controllers designed and built in accordance with the latest appiicable
provisions of NEMA ICS 2.324, UL 347 and the National Electrical Code.
instailations must comply with all applicable state and local codes, adhere
to all appiicable National Electric Code (NFPA 70) standards and instructions

provided in this manual.
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IMPORTANT MESSAGES

Read this manual and follow its instructions. Signal words such as
WARNINGS, CAUTION, and NOTE will be foliowed by important safety
information that must be carefully reviewed.

Indicates a situation which will result in death,
seriously injury, and severe property damage if you
do not follow instructions.

I_KWARNINQ means that you might be seriously injured ar killed
if you do not follow instructions. Severe property
damage rmight also occur. .

[ A CAUTION | means that you might be injured if you do not
follow instructions. Equipment damage might also
occur. : -
NOTE Gives you helpful information
READ SAFETY SIGNS

To avoid injury, you must read and follow all safety signs.

Keep the safety signs visible and in good shape.
Never remove or cover any safety signs.
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Please read this manual and all accompanying documentation In its entirety prior to installation and
operation. These instructions are not intended to cover ali details, combinations or variations of the
equipment, storage or Installation

Toshiba medium voitage open vacuum type magnetic motor controllers are UL recognized and built in
accordance with the latest applicable provisions of NEMA (CS 2-324, UL 347 and the Nationat Eiectrical

Code.

AWARNING

There is a hazard of shock or
burn whenever working on or near
electricat equipment.

ALL, POWER supplying the
equipment should be turned off
belore starting work, and
disconnecting means shouid be
locked out and/or tagged out in
accordance with NFPA 70 E, Part I
and ANSI Z244.1.

Where it is not feasibla ta de-energize the unit, the following: precautions should be taken:

A. Persons working near exposed parts that-are or may be energized should be instructed to
- and should use practices (including appropriste apparei, equipment and tools) in
accordance with NFPA 70 E, Part Il.

B. - Persons warking on exposed parts that are or may be energized should, in addition to A,
be qualified persons who have been trained 10 work on energized equipment.

RECOMMENDED PROCEDURE

The successful and safe operation of medium voitage control equipment is dependent upon handling,
installation, operation and maintenance by qualified personnel. Failure ta follow fundamental instaltation and
maintenance recommendations couid lead to personal injury and damage to the equipment and other
property. When referred 10 in this manual and on praduct iabels, a qualified person is one who is farniliar
with instatlation, construction or operation of the equipment and the hazards involved. In addition, this
person should have the following qualitications;

1) is trained and authorized to energize. de-energize, clear, ground and tag circuils in
accordance with established safety practices.

2) Is trained in the proper care and use of protective equipment such as rubber gloves, hard
hat, safety glasses or face shields, flash clothing, etc. in accordance with established
practices. | (

3) le trained in rendering first aid.

KEEP THESE INSTRUCTIONS FOR FUTURE REFERENCE
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RECEIVING

Upon receipt of the equipment, make an immediate Inspection for any damages which may have occurred
during shipment. When the contactor is received it should be unpacked sufficiently to ingpect for concealed
damage and 10 determine that the shipment is complete and corract. If any damage Is found it shouid be

noted prior to accepting the shipment if possible.
Check for things such as, damags to the container, water seepage or moisture on the contactor. Chack the

nameplate to confirm that the ratings meet the intended appiication.

If any parts are damaged or missing, file a claim immediately with the carrier and notify the Toshiba sales
office. Try to give as much information as possible when filing a claim.

HANDLING & STORAGE

Vacuum contactors should be handled with care to avoid damage. Contactors shouid be kept in an upright
position and moved with suitable equipment.

If the contactor is to be stored over any length of time. the packing material should be restored for
protection during that period. Where conditions permit, the packing should be left intact untll the contactor
is ready for instailation. Store the contactorin & dry and dust free area. It shouid not be left outdoors orin
adverse conditions. !f unprotected, corrosion, rust and insulation deterioration wili oceur.

P.87/24
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CONDITIONS

Application Condition

Tha type HCV vacuum contactor is manufactured in accordance with [EC 470 (1974), NEMA ICS 2324
{1978). The vacuum contactor should be used in the following conditions.

Table 1

Normal Sarvice Conditlons

- Altltude: Less than 2,000 m
{6600 ft) ¢

Above 2,000 m consuit factory |

-Ambient temperature: -5°C min. to +40°C max.
its average over a period of

24 hr does not exceed +35°C.

-Relative humidity: 45% min. to 85% max.
-Vibration: 20 Hz - 1G or less |
-Shock 30G
-Weight 43 lbs.

if the contactor is to be. used in.conditions cther than those spacified above, please consult Toshiba
Internationat Corporation.

Table 2
General Application and Load Daa ]

System 0.8FF Ind/Syn 1.0PF Syn Motor 3 Phase
Voltage Moter Transformer
2.2-2.5kV 1750HP 2000HP 1500kVA
3.0-3.3kV 2250HP 2500HP 2000kVA
4.0-5.0kV 3000HP 3500HF 3000KVA
5.0-6.5kV 4500HP S000HP 4000kVA

The above tabie is based on general load data and standard application. Lower limitations may apply on
specific applications {i.e. applications above 6600 feet elgvations).

Location condition

The location where the contactor is to be installed should be free from dust, corrosive gas and moisture.
When it is to be used in a chemnical piant or in outdoor applications, take necessary precautions against’

corrosion, water seepage and condensation. (
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CONTACTOR RATINGS : :

— HCV-5HA (Electricaily Held) —
Rated Voltage 7200 Volts
Rated Current 400 Amps
Interrupting Capacity 7000 Amps RMS Symmetrical
Permissibie Switching Frequency 1200/Hour
Mechanicat Life 2,500,000 Operations
Electrical Life 250,000 Operations
Closing Time 80 ms or less
Opening Time 25 ms or less
Arcing Time 10 ms or less
Pick-Up Voitage AC or DC 85% Rated (Hot) - 70% Rated (Cold)
Drep-Out Voitage AC or DC 80% Rated (Hot) - 40% Rated (cold)
Rated Control Vaoltage AC 115/120 or 230/240 V 50/60 Hz
Rated Contro! Voitage DC 120/125 or 240/250 V
Cail Circuit Inrush 670 VA AC (700 W DC)
Ceil Circuit Moiding 85 VA AC.(85 W DC}
Auxiliary Contact Arrangement 3N.O.-3N.C.
Auxiliary Contact Rating 10 A, 600 V (NEMA Class AGQ0)

HCV-6HAL (Latched Type)
Permissible Switching Frequancy 300/Mour
Mechanical Life 250,000 Operations
Tripping Vaoltage 40-60% Rating DC
Tripping Current 4.8 A DC Max
e s
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Fig. 1 Construction of Medium-Voltage Vacuum Contactor
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PRE-OPERATION SET-UP " Page 11

APPLICATION PRECAUTIONS

1)

2)

3)

INSTALLATION

Verify that the voltage and current applied is within the specified ratings. (See application
table, page 5).

When the contactor is used with an induction heater facility, the switching life of the vacuum
interrupter is approximately 250,000 operations. The vacuum interrupter should be replaced
after 250,000 operations.

When the contactor is applied to a capacitor load, be sure to use a space heater to kegp
the temperaturs above the dew point and prevent condensation. Be sure to use 2 heater
adequataly sized for the compartment in which the contactor is installed. The contactor
should always ba applied with a protective power fuse.

During installation, protect the contactar from dust and falling debris.

The following precautions should be taken;

1)

2)

3)

4)

The mounting surface should be harizontal (evel : =1 mm). If the mounting surface is not
favel, adjust with spacers or shims.

The contactor base has four (4) mounting hdes. Use M8 or 5/16 boits to secursly mount
the contactor.

In witing the main circuit, wires should be given sufficient length to be flexible for servica.
The ground wires should be #10 AWG or larger.

Avoid touching the surface of the vacuum interrupter with soiled hands. You can damage
the silicon finish on the interrupter. If the interrupter becomes dirty, simply clean it with a
non-tracking cleaner such as rubbing alcohol.

AT R R N A
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PRE-OPERATION SET-UP Page 12

CONTROLS

The drive unit for the closing coil assembly is instalied in a cavity in the molded frame housing. The
closing circuit can be operated by applying either AC or OC 1o this drive unit. The optional {atch trip
cireuit uses DC as standard. When a latched contactor is operated using AC power, &t Is

recammended that a capacitor trip device be used.
The standard controi voitage (factory preset) is 120V AC. To operate at other ratings see the

selaction chart below.
DR SWITCH
DiIP SWITCH an
OFF
L
DSD ﬂ VOLTAGE
AC/ DC 1 8
100~ 110V | ON oFE
-—- —

—_— 115-120v | OFF ome
;-==::=-'=°= ] 123V orr | OFF
r ] 200-220v | on . ON

Z 23c-2a0v | o8k .ON
OEIVE UNIT CARD 2430V OFF " ON

'Fig. 2 Control Voltage Selection for Closing Coils

The following is a list of the available trip coil voitages for a latched type contactor

24V OC 32VDC 48V DC
125 vDC 250V DC
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gqupmnON SET-UP | . Page13

L3

CONNECTION OF CONTROL POWER SUPPLY

Figures 3 and 4 show the internal connections of the magneticaily held (ndrmally energized) type
and the latched type raspectively. Connact contrel power and apen/close control signals according
ta these connection dlagrams.

NOTE: CONNECTIONS ARE THE SAwME FQR
100V AND 200v CLASS. ONLY THE
CRIVE UNMIT SETTINGS SHOULD 8E
CHANGED TO MATCH THE
APCLICATION CONTROL VOLTAGE.

wUMPER OR
a ABLAY
CONTAGTS

PQWER
SURPLY

CLOSING COILS

. CONTRGOL TERM!INAL HLOCK
CDRIVE UNIT 18 ATTACHED)

Fig. 3 Connections for Magnétically Held Type.

Note: Terminals 3 and 4 are rated for 4.8A DC max. A wire jumper (14 AWG or larger) can be used
instead of a relay on 3 and 4.

NOTE®™ CONNECTIONS ARE THE SAME AOR
00V AND 200v CLASS. ONLY ThE
ORIVE UNIT SETTINGS SHOLD BE
CHANGED TO MATCH THE
APPL {CATION CONTAROL VOLTAGE.

CONTACTOR AUXILIARY SWiTCH CONTACT
1 e 21

O

TRI® I
PQWER
SURPLY

JUMPER QR
2 RELAY
CONTACTS

POWER
susLY 1

5 (&)

J

FHEHELBE R L

CLOGING COILE TRIP COIL

CONTROL TERMINAL GLICK
CORIVE UMniT IS ATTACHEO)D

Fig. 4 Connections for Mechanically Latehed Type.

Note: Terminals 8 and 4 are rated for 4,84 DC max. A wire jumper (14 AWG or targer) Gan be usexd
instead of a relay on 3 and 4.
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'CONTROLS | o Page1s
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Fig. § internal Configuration of Drive Unit,

STANDARD OPERATION CIRCUIT

" The following figures illustrate the vacuum contactor and its awxiliary circuits (control and {
manitoring). Fig. 6 represents the standard. operation circuit diagram of the normally
energized type-and Fig. 7 (a & b) the latched type. wiring should be impiemented

according to thess circuit diagrams.
N
ﬁ:‘ i verT, §
X i w vy W W w i
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?. e anat
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LATCHED CIRCUIT . ‘. Page 15
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Fig. 7a Standard Operation Circuit Diagram of Latched Type Using Shunt Trip
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Fig. 7b Standard Operstion Circuit Diagram of Latched Type Using Capacitor Trip Device
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TRIAL OPERATION

(A WARNING | MAKE SURE MAIN POWER IS OFF.
After mounting and wiring of the vacuum contactor, make the following inspections.

1) Check for any locse connections,
2) Check for any wiring emrors. Perform this test with oniy the control circuit energized.

Confirm that the operation is cotrect. Formelatchedzypecomaor,checkmatmalamh
comecty gﬂgagesandtrlps when the close/trip signals are applied. Also, manuaily trip the
commrmingmetﬂplevertoveﬁlypmpuopemﬂoqumchkitad}ustmemw
mﬂmmmm@mm-lmm Instructions of Latch Kits
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GENERAL INSPECTION
MAINTENANCE AND INSPECTION

The following maintenance and inspections are recommended to maintain the performance level and
extend the oparational life of the vacuum Contactor.

| | BEFORE CONDUCTING MAINTENANCE AND INSPECTIONS, MAKE SURE
A WARNING THAT ALL POWER IS TURNED OFF.

ITEMS FOR INSPECTION
Table 2
w
i & £zl | 8¢
*—-8 INSPECTION| : ;6 - = 'ag
i 1TEM E1.8512°% il %g & 5
§ 2 $l0a1zel @) g BEIGRI08 4:
E - Q9 a (¥ 4 g Saf =01 > - -
W
[vn.cuuvt
! : NTERAUPTER 0|0 O o
-
= MOVABLE
z
33 leanoueran | @ | ©
€
G URPER AND
LOWER O @
TERMINALS
MOLDED
3. | zmane 0010
Z S ' NSULATION
t ViSUAL
g e O 0l |
¥ ZAR I NG OiQ 3;§§ gn
~ evERY
, SLOSING @) 20,000
8 § CoIL OPERA=
= ARMATURE TIONS.
948 |ano cone O o
%3 -
w AUXILIARY |
Wi TECH o]0 Q
= é : ~a1® COfL O
gz |
g
.a§ | SOLLER C Q1O 0
n  |2OLTS O
; AND NUTS
- VINYL | NSUA o
© . aTED wiAG
NCTE THE LIREE EBXPECTANTCY OF THE
ELECTAICAL PARTS (vACUUM INTERRUPTER,
AUX L JARY SWITCHY 1S 250,000 OPERATIONS
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Make Sure Pawer is Tumed Off.

MAINTENANCE
Location Maintenance Procedure

Vacuum * Check the upper and lower flanges and Interrupter shaft
Interrupter to see if they are contaminated or corroded. T

if contaminated...use a clean cioth WOER
and rubbing alcohol. ALANGE :
If corroded.__....replace with a :
new interrupter. :
NOTE: Avoid touching the cesamic 3
surface. Your skin olls may ; .
harm the silicon vamish. _/ﬁ
* Check the main contact wear in :2:::: ' et

the vacuum interrupter.

If the wear gauge can be inserted, WEAR ;
then thare is sufficient contact material &wﬁg i
available for continued use.
4mm
if the gauge cannot be inserted, ;
T A ' g

replace the interrupter.

INSULAT!
NOTE: This check is made with ELANSE
the contact closed.

* Check vacuum in the vacuum F‘g- 8 Vacuum interrupter

interrupter.

Apply 10kV AC between the upper and lower terminals for one minute.
If there is no voltage breakdown, the vacuum interrupter is acceptable for continued

use.
If there is voitage breakdown, replace with a new vacuum interrupter before continued
use. :

NOTE: if there is a vacuum failure, it can be confirmed by pushing down on the
insulating flange below the vacuum interrupter. If the interrupter shaft can
easily be maved, then the interrupter has lost vacuum.
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