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- FREFACE -

TIC/Houston prepared this User Manual re familiarize the user with
the application and functien of the drawout unit. TIC/Houston
designed the Drawout Starter to control Medium Voltage AC Motors,
Transformers, and Capacitors. Only Authorized and Qualified
Personnel should install, operate, or maintain this unit.

‘ i

These instructions do not cover all details, combinations, or
variations of the equipment, storage, or installation. You must
follow safety practices during operation of this equipment.

TIC/Houston strongly recommands that ydu read this manual in its
entirety before installing. :

TIC/Houstor believes that the reliabiliky and ease of use of this
Manual will speed up user installation and start-up tine. As a
result, you will find further uses for this and other TIC/Houston
produtts. :

Thank you for buying TIC/Houston.

18 May 1989 (she) - i - Rev, 3
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IMPORTANT

Unqualified personnel should flot use this manual
az a training teol. :

J

— NOTE -~

Authorized and Qualified Personnel -
|

A qualified person is one who

iws familiar with thaf inctalla—
tion, construction or operation
ot the equipment and the hazards
involved. In addition, he his
the following quali#i:aticnsa

« train and_aythornized
tp de-energire, clear, ground,
and tag circuits gnd equipment
by set safety pradgtices.

« trained
in the proper care and use of
protective eguipment such as
rubber gloves, hard hat, safety
glasses or face shields, flash
clothing, etec., by set safety
practices. i

« trained ;
- in giving first aid.
|
i
t

T

.

This manual does not relieve|the user of responsibility
to use sound practices in application, installatidn,
operation and maintenance of|this equipment., Personnel
safety precautions are also the responsibility of ‘the
user. Should a conflict arise between the general
information contdined in this publicstion and the
contents of drawings or suppiementary material or both
supplied with your eguipment; the latter shall take
precedence. TIC/Houston resérves tha right to make
changes or add impravements ft any time without ngtice
or liability. ‘

i
0

-1- 5 Rev, 3



|
HAZARDOUS VOLTAGE WILL CAUSE
|

SHOCK, BURN, OR DEATH

DISCONNECT AND LOCKOUT ALL POWER
. SOURCES BEFORE WORKING ON THIS

EQUIPMENT

|
THIS EQUIPMENT SHOULD BE INSTALLED END MAINTAINED BY QUALIFIED
PERSONNEL ONLY IN ACCORDANCE WITH RECQGNIZED SAFETY STANDARDS AND
APPLICABLE ELECTRICAL OR BUILDING CODES. THE MANUFACTURER IS NOT

RESPONSIBLE FOR DAMAGES OR INJURIES RESULTING FROM IMPROFPER
INSTALLATION OR USE.

Fig. 1



RECEIVING AND HANDLING

Inspectiaon *

INSFPECTION — Upcon receipt of the Drawuat Starter Unit make an
immediate inspecticn for any damage which may have
oecurred during shipment.

2. Examine unit for mi=scsilng or broken parts,
free mavement, ar dirt.

B. Enamime insulakting parnts for cracks or
breakage.

c. Examine all wire and gabkle connections,
re—tighten if mecessary.

d. Closely examine the Tus
insert fuses and tighte

g clips, CGCompletely
n all baolts.

18 May 1989 (sha) -3- Rev. 3




TYPES OF UNITS AVAILABLE

DF - Drawout Fuse *
DV - Drawout Vacuum Contactor *

DF
DRAWQUT : :
FUSE TYPE - This unit congists of drawout fusesz (single, double,
or triple barrel — with mechanical interlocks.
i
|
’;
E
|
fi
i
18 Hay 1989 (sha)
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AV
DRAWOUT VACUUM
CONTACTOR TYFE

I
1

— This umit consists of a drdwout (mavan.a)

comtactor —=400A with:

18 May 1569 [she)

power fuse clips

un to two control transformers
(with primary and sedondary fuss/breaker)

secaondary (control) socket bloch
(with electrical and imechanical interlocks)

vacuum cantactor (VCTT)

-5~ Rev, 4
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RATED INSULATION VOLTAGE 7200V

RATED OPERATIONAL VOLTAGE sooov (6600V MAX)

RATEDR OFERATIONAL CURRENT 2000

INTERRUFTING RATING(SYM.) LEOMVA (ZA00V)  4GOMVA (4160Y)
520MVA(6000V)  57OMVA (6600V)

AMETENT -5 - 40°C |

TEMPERATURE : (Endlosure not to axceed S35°%C)

!

ALTITUDE 1000M ar Relow

RELATIVE HUMIDITY | 4% ~ 85 %

CRT RATING “ IOOVA, A00VA, GOOVA or BOOVA

! (Ae required)

i
|
P
r
!

CONTROL FUSE/BREAKER RATING 230V — 88
WEIGHT: é
DRAWOUT UNIT (1 RARREL) 134 LBS,
DRAWOUT UNIT (2 BARREL) 161 LES.
DRAWOUT FUSE (2 BARREL) 142 LES.
DRAWOUT FUSE (3 BARREL) 164 LES.
FIXED FORTION 45 LRES,

PRIOR TO PUTTING THE STARTER INTO SERVICE, BECOME
FAMILIAR WITH THE MECHANICAL INTERLOCKS.

v

Rev. 4

18 Hay 1989 {she) b=



INTERLQOCES

Electrical Interlocks X
Mechanical Interlocks X

ELECTRICAL
INTERLOCKS - LSi - Locaticn: Lower right rear of moveable unit

Furpose: Fosition switch, closed in test or

run positjion

LS? ~ Location: Underside|of mechanical operatar
(Racking Mandle) assembly

Furpose:! Not meant! to open VCTT, but to
ensure that it has been opened

MECHANICAL i
INTERLOCKS — Close and securely latch the door before racking
the moveable umit to the cprnected position.

|

i
1

Releases interlock in the
operator] mechanism,

"‘,”’ permitting rackimg of unit

to the connected position.

!

Locks door in claosed position

. '_,ﬂ—,Aa-*" while rﬁcked in the connected
! ﬂ

position.

(Located On Drawouy Door)

|
- Do not rack the movable unit into the "test position™

unless the contactor has been de-energized. Turn the
"release Lever" near the Bottom aof the operator '
mechanism handle to unlcc% the moveable unit.

|

1

]

18 May 1969 (sha) -7 Rev, 3



1f the Shubtz-
to connect, ©ho

damage the ="1.7

[ i

A

i S

~ct open to allaw stahs
will stop, SO0 as not Lo
At this point do _not

4=

continue apgply:ng force to fne bandle of the operataor

mechanism. Relburn to bhe

remove unit and inspect sbhu

obhstructions or damage.

"Yest position,” open dpor,

tter assembly for

I

WARNING

i
i
I

HAZARDOUS VOLTAGE

canN CAUSE ELECTRICAL

AND BURNS.
DISCONNECT PDWER BEFORE

|

&SHOCK

PROCEEDING

WITH ANY WORK ON» THIS %GUIPMENT.

1B Nay 1989 (she)

- The Mechanical Interlock 1
place if closed in test or
Also prevents contactor cl
between both positions.

ocks the contacter in
connected positions.
osure during motlor

Rev. 3




DRAWOUT DOFERATION

Drawout Pasitions

|

Drawout Oparation ¥

DRAWOUT
POSITIONS

MTeet"

— These units have two positions, "Comnected" and -
(Disconnected). '

i .
The maving truck locks at gach position by a
complete interlocking mechanism.

27.50—— i, O,

MRANCE.
TO MO COMP ARTUENT

1.200 FROM INSDE DOOR

DRAWCYT SECTION
{CONTACTOR & FUSES)

24.5

.

i
i
L

IR Ta i

E . —"
£ FUSE I
1 - |
FUst : n D ‘I,‘ "
COMNECTED DO RO — . Jll/""“'gfg-f:‘;?m HOLES CONNECTEDR
| . . POSITION
el INTERMEDIATE STAB L
% ! 174=20UNC TARPED NOLE :
E :' o voe
1
i 1 2
B
D.00:
I/ — |
° = 5 RIGHT SIDE_VIEW
. w8l :
. vE FusE
j : R -
X FUsE DIS~CONNECTED
D — u S MTEST!
. | FOSITION
rest FosTon

10 May 1989 (sha)

RIGHT SIDE VIEW



DRAWOUT :

OFERATION - Performed the drawoub eperation from the exterior of
the snclosure with the drakout door closed by the
operating handie. The cell has a shutter to isslate
the moving truck automatically from the line side
terminals of the fixed portion.

-~ Drawaut Operation — (From }Conﬁamtaﬂ” to "Test"
pmsit@uns)
|

a. Confirm that VCTT is DFF.

b. Rotate lock lever counkar—clockwise until it
stops.

c, PFull the operating hangle down-ward releasing
the lever when handle is at the mid-travel
y position.

~ Insert Operation - (From "Test" fo "Connected"
positinnes)

a., Close and latch M.V, tompartmeﬂt doar.

b. Full handle up-ward unPal it reaches its
h:ghaat positian.

NOTE: Moye_the handlg“$§Agu1cP Yo
gmgmgmg@thlxmﬂﬁ_mgﬂﬁagkmm

- Removal of movable purtimﬁ - (From "Test" position)

1
CAUTION: DO NOT FORCE THE RACKING MECHANISM..

Draw the unit out cirefully. Take
necessary precautions ngt to drop unit uhen
taking it out of the panal.

'r

a. Remove wheel stop (ladated by front left wheel).

b. Install extension raii and secure with bolt on
left side. ;
c. Turn raieaﬂe lever colnter-clockwise,

d. Full unit carefully onto sxtension rail, lifting
the moving portion sl{ghtly far complete removal.

18 Hay 1989 (she) -10- ! Rev, 3



CELL INSTALLATION ;

H

CELL -~ The Cell houses the main pﬁwer bus stabs, the
shutter mechanism, and various machapical interlogks.
The Cell also provides stryctural sipport for the

handle mechanicem.

a. The position of the contactor direcktly
echanism.

caontrolls the shutter

|

RADOHG HANDLE ™ ——L /
TEST POSITION a |

T
H

RIGHT SIDE VIEW
|

1

18 May 199 (sha) -11- Rev. 3



CELL |
INSTALLATION

- Installation

Install by securing it at'#he four "A" marked

locations shown in the fcl*nwing illustration.
The installation surface mist be on a level

plane. If surface is not level, adjust with
|
shims or Spacers. i

i
i
|

L] H
b
4_. 06 - “'All :
asotnALJ/
- (4—PL)
10.50"
FRONT ;
o % T
4.06" :
l .
15" 21.00”

18 May 1989 (sha) ~12- . Rev.4-



— Main Circuit Wiring

Connect the main circulit ﬁiring to the line side and
load =ide terminals with F/8" bolts. If providing
intermediate terminals, cqnnect the wiring to them
with the 1/4-20 bolts prcﬁided. Take care to

conmnect cables in proper éhass rotation.

i
|
i

Fixed bortion
(Rear; View)

Power side ter@inal

i

Load side
- terminal

'Intermedia@e terminal

3

i
!
i

i
i

T

WARNING

HAZARDOUS VOLTABE
CAN CALSE ELECTRICAL SHOCK
AND BURNS. |
DISCONNECT POWER BEFORE PROCEEDING
WITH ANY WORK ON THIS EQUIPMENT.

18 Nay 1989 (sha) - - | Rev. 3



CONTROL CIRCUIT WIRING

i

THe commector heousing ard
pins will g¢hip together

Current as stamdard accessories.
photo Cdmnoct tho comntrol wire to
tHe pin with the standard
ot tgol - "CEATI-CRIMP,"
manufacturad by AMP Inc.
available for AMP FPin No. &444L02-1

i
i
!
|

These units have provision
fpr a padleck on the bandle
mecnanism, Padlocking can
bé done for either test or
connected position.

18 May 1989 (sha) - 14 - Reve 3




MAINTENANCE AND INSFECTION

MAINTENANCE &

INSFECTION

- Set up a regular maintenarce schedule to receive

better service and reliab
unit.
or more often if neceassary

Inspect the drawout

{1ity from your drawout
umit at least once a year,
Flant operating and local

conditions will dictate the frequency of inspection

required.

e

e

! WARNING

HAZARDOUS VOLTAGE
CAN CAUSE ELECTRICAL SHOCK

" AND BURNS.
DISCONNECT POWER BEFORE
WITH ANY WORK ON THIS:

r

Keep a permanent record o

PROCEEDING
EDUIPNENT.

f all maintenance worh.

The degree of detail depends on the operating

canditions.

The record should include
condition of squipment, t
and adjustments that you

This recard w
for later maintenance work

ill be a. valuable reference
and equipment operation.
reports pf tests made, the
he repairae or replacements.

mabie .

i

CAUTION:
a specific application.

equipment.

procedures for this type of

This manual covers equipment selected for
nnly thoroughly trained
qualified persons with an undarstanding of the
hazards which could arise should install this

Do not substitute this manual for
adequate training and experience in safaty

equipment.

{8 Hay 1989 (sha)

—15&

Rev, 3




MAINTENANCE AND INSPECTION

MAINTENANCE & i
INSPECT ION

18 May 1989 (sha)

WARNINBG

HAZARDOUS VOLTAG
CAaN CAUSE ELECTRICAL

’ AND BURNS.
DISCONNECT POWER BEFORE

WITH ANY WORK ON THIS E

i

SHOCK l

PROCEED IMG
OUIPHENT.

Examine unit for braken

rusting or corrosion, d

Examine imsulating part

I1¥ yvou find any avident?
Male

replace the parts.
dielecstric strength of

Examine all wire and c&
re-tighten if necessary.
cable or wireg insulatio
the damaged wire ar cab

Clasely examine
insert the fuses and ti
Dis—assemble and clean
carroded, or pitted joi
drawaut unit or cell. L
stabs twice a yegar with
Do mot apply th
APPLY GREASE

equal .
barriers.

_16-

the fusg

:
i
parts, free movement,
~t and excessive wear.

-
s for cracks or breakaage.
af arcing, clean or
sure ygu maintain the
ilhg affected parts.

i
ble comnections,
I1f dig-coloration pf
n is clear, replace
le.

|
!
|

e clips. Completely
ghten all bolts.

or replage discolored,.
nts or ehds on the
ubricate the lime and load
Toshiba B7 grease or
e grease on insulators or
ONLY ON STABS.

Rev. 3




RENEWAL FARTS

Ordering Information #

~ Renewal parts should be urper from TIC/Houston

FART NIIMBER

FC1OS80FP3LE5

PC17650P005
PC 116507006
LCVDOSTARL
LCVDOSTARZ
LCVDASTARS
PC18395FQ30
FCLlOS2EaP0OIL
FC1IE399POER
LCVDOCELLY
IL.VCDOCELLZ2
LCVDOFUSEL
LECVDOFUSER
LCVDOFUSES
FC7a801FP0O21
PC7S801F020
FE73801P009
FC79801FG1L0

LCVYDOFLUGL (BLACK)
L CVDOPL UGZ (BROWN)

PCLi8325F1146
PC185895P117
FC188935F12S
FC1B393F0B3
FCL8395F00R
FCLBER5FO0L
FC185%5FP000
PC1BS25P627
FC1BSPIF 154
FC18323F499

1§ May 1989 (sha)

466-0QZ77.

_DESCRIETION
MICROSWITCH LS1 & LSI
CIRCUIT BREAKER,5A
CIRCUIT BREAKER , 7A

LINE SIDE STAR — 4004

INTERMEDIATE

STAR -

LOAD SIDE STAB - 40
LINE SIDE STAR - 40

INTERMEDIATE

STAR -

LOAD SIDE STRAR - 40

DRAWDOUT CELL
DRAWOUT CELL
DRAWDOUT FUSE
DRAWOUT FUSE
DRAWOUT FUSE
SEC. FLUG ON
SEC. FLUG ON

400A

¢
i

i400&

FOR sz FUSE
ASSEMELY D - SINGLE
Asszmmiv 2}0)

ASSEME
MOVEABLE PORTION AMP # 207305-1 (BROWN)
FORTION AMP # 207304-1 (BROWN)

STAT.

LY DpD

(MOVEARLE)
400A (MOVEABLE) D/0 VCTT
LA (MOVEAELE) D/0 VCTT

yﬁ (STAT.) D/0 VCTT
{STAT.) D/0 VCTT

oA (STAT.) D/70 VCTT

D/F VCTT

INSERT FIN FOR MOVEABLE SEC. FLUG AMF # bbus02~
INSERT FIN FOR STQﬂ. SEC. FLUG AMF # &6&601-1
D/O UNIT SECONDARY PLUG ASSEMELY

FUSE CLIP SIZE D -
FUSE CLIP SIZE DD |
FUSE CLIF S1ZE DDDE

FUSE BARRIER
FUSE HARRIER
FUSE BARRIER
FUSE BARRIER
FUBE EARRIER

EXTENSION RAIL

B7 GREASE

- 17~

SINGL
SINGLE

DOURLE

DOUBL
TRIPLE

EARREL
BARREL
BARREL
BARREL.
BARREL

INBOARD Z Fer Unit
QUTEDARD 2 Fer Unit
INEDARD 2 Per Unit
QUTBOARD 2 Per Unit
4 Fer Unit

Fuses Not Included wﬂth Drawout Cell.

Rev. 3 A
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CONTACTORS

Medium Voltage - Vacuum Drawout Units

Drawout Elemeénts

s Line and load spring-loaded power stabs

e Main fuse clips (Fuses not included)

e Vacuum ¢onracror |

e PT/CPT with primary fuses

o Complete electrical and mechanical interlock
system

o Dead front with fuse viewing window

Stationary Portion:

e Linc and load rear connected power stabs

e Line shutrer/barrier

o Drawourt element support and posixioning tray

e Complete electrical and mechanical interlocking
and operating system

o Simple four bolt location and hold down system

a Provisions for maintenance extension rail

B Specifications : B Drawout Unit Pricing
Type DV high-voltage combination starter units. : [ CATALOG NO. - LIST PRICE’
Rated Operational Voitage i) 2.2-28 40-50 ! Nor O _____CM 6700
Continyous Current (A 400 a0 . | ] ‘;:if:‘“ O ____5M 7.000
Rated With Fuse 40 40 oV . OM 7.200
mfi’;’g} Without Fuse 70 7.0 | Latcned )/ — | 56,700
Withstand Valtage AC 16kV/BIL 45KV AC 22KV/BIL BOKY Type | 7,000,
[Expent batween the comlacisl | (Exoapt baTwnen the ™o l ?",2(10‘
Controt Gontlinuous Excitation AG 115/120V - 50/80 Hz (PT secondary voltape) T rics Tociades ane CET/PT.
Voltage (W Instantangous Gxeltation DC 24/32/48/120/125 (Shunt trip) No orice deductlon for ng GPT/PT.
(with latch mechanism} )
Gonnagtion Maln cirguit Amam::lil: conmctin:;m :
irgul nual pluj connes
woi r—— mzrzamc e ! @ Factory Installed Modifications
(Apprax) Total 315 s ( oeschipnon LIST ARICE (e3)
Application Motor (HP) 1750 3000 Add Sepond Patentipl Trangformer/ CPT
(Max Capacity) Transformer (VA 1500 . 3000 2400/120VAC-100VA/S00VA §820
l Condenser (KVA) 1500 2000 . 3300/110VAG-100VAH50VA £860
[ Applicable Standard NEMA ICS2-324 ; 3200/120VAC-100VA/300VA £880
Dimanslons (inches) H x W x 0 2451 %2200 X31.77 . 4800/120VAG-100VA/4SQVA §a80
B000/109VAG-100VA/300VA ' $860
£600/109VAC-100VA/S00VA . 880"

TOEBMIBA INTERNATIONAL CORPORATION ‘
INOUSTRIAL DIVISION: 13131 WEST LITTLE YORK HOQUSTOMN, ?Exﬁ.g 770a1 1 —Elco-a:a 1-1.212 CANADA 1-800-827-1204

Q8



CONTACTORS

Medium Voltage - Type DV Vacuum Drawout Ut;lits

B D/O Unit Ordering Information

DV-_

-~ - T T T
D/O WITH CELL {NO FUSES) —"r —L— TRIP VOLTAGE
’ 0= NONE
PT or CPT PRIMARY VOLTAGE 1= 125VDC
(SECONDARY: 120VAC) 2 = P50V0C
3= havoe
0 = NO XFMR | 4= 32VDC
2 = 2400V : 5= 4BVDC
3 = 3300V !
4 = 4200V e CLOSE VOLTAGE
5 ~ 4800V ; 1 == 120VAC
B = §a00V . 2= R40VAC
7 = 7200V : 3« 126VDG
§=g8600V : 4= 250VDC
# OF PT'S or CPT + TYPE OF VCTT
0= NONE ; M« NOM-LATCHED
1=1 j L= LATGHED
2 = 2 [N PARALLEL ;
% = 2 IN OPEN DELTA J T TYPE OF FUSE ARRANGEMENT

S= SINGLE BARREL (D-3"j12" CLIP
: D =/ DOUBLE BARFEL{D-3%) 12" GLIP
: G« SINGLE BARREL (C-2) 12" CLIP

B Accessories / Miscellaneous

ITEM i CATALOG NUMBER LIST PRICE
OPERATING HANDLE & MECHANISM : LCVDOLOCK1 & 700
POTENTIAL TRANSFORMER (Law Profile with Primary Fuses) i
2400 / 120VAC 500VA : GCVDV24PTAFU 775
3300/ 110VAG 450VA : chnvaafras'u. 77S
4200 / Y20VAC SOQVA ! GCVDVAZPTAFU a5
4800 / 120VAC 450VA ; GCVDV4BPTEFU az2s5
8000/ 109VAC 300VA Consgult Faatory 825
£600 / 110VAG 300VA : GCVDVEBPTRFY 826
EXTENSION RAIL i LCVYDCHAILS 360
INTERMEDIATE STABKIT . GCVDOSTABKIT 700
LUBRICATING GREASE (B7 Grease) 429603??0001 15
LIFTER (for Installation & Removal of Movable Portion) LCVDOTHLIFT1 8,000
DRAWOUT CELL - S1atlonary Portlan Only :
{minus Cantactor/ PT-movable portlon and operating handle & mechanism) :
For Single or Double Barrel Fuses : LCVDOGELL! 2,000
Far Triple Barrel Fuses . LCVDOGELLZ 2.200
DHAWOUT FUSE ASSEMBLY - (Includes operating hundle & mechaniam) :
(Fusas not included) :
For Single Barrel Fuses : LCDF-08 4,000
Far Double Barrsl Fusea : LCDOFAOD 4,200
For Triple Barrel Fusae : LGDE-QT 4,500
Fap No-- Fugad with 3]—-;_—;,-?‘-?-3 Carg ‘ LCOF-bo -

TOSHIBA INTERNATIONAL CORPORATION

99

INDUSTRIAL DIVISION: 13131 WEST LITTLE YORK HOUSTON TEXAS[77041 1-800-831-1412 CANADAT -Bo0-S27-1204
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