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I. RECEIVING AND HANDLING

The TemPower AT Serlies Air Clrcuit Breakers are completely assembled.
inspected and tested both electrically and mechanically at the factory,
then shipped in fully guaranteed conditions in construction and operation.
Upon receipt of your breaker, check the following. If you have any
question or any problem, contact our agent nearest you.

© Check that the breaker received is as ordered, and also that the
accessories are as specified.

(© Check that the breaker is not damaged during shipment.

1. Storage

Whiie it is recommended that the breaker be used as scon as you have
received it, 1f it is necessary to store the breaker for some time before
its installation, please note the following for proper storage:

@ Store the breaker-in a dry indoor location to prevent the condensation
due to sudden change in temperature, which is guite harmful to the
breaker insulation.

@ Store the breaker in a clean place free of corrosive gases, dirt and
dust. In particular: a mixture of cement dust and moisture can cause
corrosion in the various metal parts of the breaker, and fully protect
the breaker from such mixtures.

© Place the breaker on a flat, level surface in its normal position.

© bo not place the briéaker directly on the floor.

2. Nirections for Transportation

When transporting the breaker from one place to another, note the
following:

@ Wwhen lifting up the breaker, apply wire ropes to the lifting plates
{Fig. 1 (6)). Take the necessary care SO that the tightened wire
ropes will not touch the arc chutes (Fig. 1 (23)) and multi-protective
device (Fig. 1 (25)). When lifting up the hreaker, be sure to 1ift up
it slowly.

For transportation, place the breaker on a paliet and carry slowly and
carefully.

© lLower the breaker onto a flat, level surface.

@ Avold impacts and shocks to the hreaker during the tranaportation.



II. DESCRIPTION OF VARIOUS PARTS

Fig. 1. General view of TemPower AT scries air circuit Yvreaker.

Humbers in { ) correspond te the locator numhers in Fig. 1.
(1} Draw-out cradle.
(2} MNreaker hody.
(3} ltameplate.
(4} Charglng handle.

This handle 1s pumped to manually clarge the closice springe Tt is
Also used for slaw cinsing operation.



(5)

(6)

(7}

(a)

(9

(10}

(11)

{(12)

{(13)

(14)

‘DrawZout handle. (Handle grip removable)

Used to move the breaker hody from one position to another in the
draw-out cradle. There are three positions: CONN., TEST and
ISOLATED.

Ii fting plate.
lised to transport the breaker and install the breaker into the
switchhoard. ‘

Position indicator.
Shows the word "CONN.", "TEST” or "ISOLATED" according to the posi-
tion of the breaker body in the cradle.

OPEN-CLOSFD indicator.
Shows the word "OPEN" when the hreaker is open. and “CIOSEN" when the
hireaker is closed.

Sprinag charged indicator.
Shows the word "CHARGFD" when the closing springs are fully charged
and "DISCHARGED" when they are released.

PUSH TO CLOSE button.
Pressing this button closes the breaker.

I'iSH TO OPEN button.
Pressing this button trips open the breaker.

Manual operation button cover. (Optional)

The cover for push-to-close and push-to-open huttons to protect care-
less close-open operation.

Padlocks arc availahle.

o Padlocks themselves are not supplied (6 to 8 shackle diameter}.

Position stopper release lever.

When this lever is in the up position, the bhreaker is locked in each
of the CONN., TEST and ISOLATED positions. This lever can e turned
down only only when the breaker is OPEN. Turning down this lever
unlocks the position stopper.

Position padlock lever. (Optiocnal)
lip to three padlocks may be applied to this lever to keep the hreaker
hody Jocked in the CONN., TEST or ISOLATED position.

o Padlocks themselves are not supplied (6 to B shackle diameter).

{13} Position stopper
1 C:) release lever
{14) Position padlcck
lever
Fig. 2




(15)

{i6)

(1

(18}

(19)

{20)
{21}
{22)
{23

{24)

Draw-ocut handle insertion hole.

The draw-out handle (5) 1s inserted here. Thisg hole 1ls fitted with a
shutter, which opens when the position stopper release lever (13) is
turned down.

Draw-out stopper.
These stoppers lock the breaker body in the ISOLATED position, and
remove position.

huxiliary switch assembly. (Optional}

The auxiliary switch assembly has five a-contacts and five b-contacts,
and wiring is made directly to the switch terminals.

M3.5mm terminal screws are to be used.

Disconnect device for control circuits.

Open position padlock lever. (Optional)

The breaker may be padlocked in the OPEN position. To padlock the
hreaker in the OPEN position, press the PUSH TO OFEN button (11} and
pull out the lever (19), then apply up to three padlocks to the
lever., Under this padlocked condition, the breaker is prevented from

being closed manually or electrically.

To return the lever (19) to the withdrawn position, unpadlock and
press the PUSH TO OPEN.button {(11) again.

o Padlocks themselves are not supplied {6 to Bmm shackle diameter).

{11} PUSH TO OPEN button

(19) Open position padlock lever

Front panel

Pust plate (Optional)

GCR Front protective cover
hrc chute

Front panel mountling screw



(25) Type PRQ multi-function protective device (8-bit CPU). (Optional)
This is a 3-pole unit and operates on the secondary current from
current transformers.mounted on the main circults of the breaker body.

{76) Close-open counter. (Optional)
Counts and indicates the number of close-cpen cycles of the breaker.

{77} Xeylock device. (Optional)
This will be fitted when a key lock or key interlock system is spe-
cified in the order.

(78) Fixing block. (Optional)
These blocks are standard equipment when the breaker 1s suhject to
the ship classification society's rules. These are to be secured to
the switchboard framework. The breaker body (2) is secured to the
draw-out cradle (1)} by the screws only when it is in the COMN. posi-
tion.

(29) Wiring hole for position switch.
The terminzls are fitted with the position switches in the draw-out
cradle.

(39) Lifter position pim:

{36) RS-interface.

(31) Cable (with connector)



III. OPERATION

The TemPower AT serles alr .circuit breakers are avallable either {n manual
charging type or in moter charging type.

1. Manual Charging Type
In the manual charging type, charging the closing springs and open-clepse
control of the breaker are all done manually. 'The breaker is closable
only when the closing springs are charged.

1.1 Spring Charging Operation

Follow the procedure given below to charge the closing springs:

i} Pump the charging handle (Fig. 4b (4)). The maximum stroke of the
charging handle is about 105° in angle.

Approx. 105°
in angle Charging handle

“—\‘
Fig. 4a

2) When the closing springs are fully charged, a metallic “click”
will be heard and no further pumping of the charging handle will
be possible. When the charging handle is pumped with its maximum
stroke (approx. 105¢), about four pumping cycles will complete the
charging. Check that the spring charged indicator (Fig. 4h (9})
now shows "CHARGED".

{4) Charging handle

(7) Position indicator

({8) QOPEN-CLOSED indicator

(9) Spring charged indlcator
(10} PUSH TO CLOSE button
(11) PUSU TO OPEN button
(13) rosition stopper release lever
{15} Draw-ocut handle insertion haole
{(19) Open position padlock lever

Flg. 4b. Hanua) operation section.



2.1

Closaing Operation
Before.closing the breaker, check the following items:
1} ‘'The closing springs are charged.

2) The position stopper release lever {(Fig. 4b (13}) is in the up
position.

3} ‘he shutter of the draw-out handle insertion hole (Fig. 4h {15})}
is completely closed.

4) fThe open position padlock lever (Flg. 4b (19)) is not pulled out.

5) The specified voltage 18 applied to the undervoltage trip device
(option} or the function of the undervoltage trip device is locked.
(See the description of the undervoltage trip device for the
procedure described in page 29.)

Upon satisfactory confirmation of the above items, open manual opera-

tion button cover‘(Fig. 1 {12)) upward if provided and press the PUSH

TO CLOSE button (Fig. 4b {(10)}. The breaker is closed.

The OPEN-CLOSED indicator {Fig. 4b (8)) shows "CLOSED", and the spring
charged indlcator (Fig. 4b (9)) shows "DISCHARGED".

NOTE: Even when the items 2) to 5) are not satisfled, the charged
closing springs are released by pressing the PUSH TO CLOSE
button, but the breaker will not be placed ln closed state.
Be sure to perform closing operation according to each check
item in 2) to 5).

Dpening Operation

Open the manual operation hutton cover upward 1f provided and press
the PUSH TO OPEN button {Fig. 4b (17)}. This trips open the breaker,
and the OPEN-CLOSED indicator (Fig. 4b (8}} shows "OPEN".

Hotor Charging Type

In this type, a motor-operated mechanism automatically charges the
closing springs. Means for remote electrical open-close control of the
breaker are also fitted. See Fig. 5 for control circuit diagram.
Complete manual operations are also possible, for whick the same proce-
dures as described in Section 1. above apply.

Spring Charglng Operation

1} Supply the specified control power voltage to the charging motor
clrcult. As soon as the closing springs are discharged, the
charglng motor is turned on to charge the clesing springs.



r

2) The charging motor is automatically stopped when the closing
springs are fully charged, and the spring charged indlcator (Fig.
4b (9)) shows "CHARGED". While the charging time varies dependlng
on the the rated control voltage and the type of breaker, it ig
normally within a range from 2.4 to 10 seconds.

NOTE: The permissible control voltage range for the charging motor is
85 to 110% of the rated voltage when AC rated, or 75 to 110w

when DC rated. It is strongly recommended to supply the
control power at the rated voltage.

Closing Operation
Before closing the breaker, check the following items:

1} The closing springs are charged.

2) The position stopper release lever (Flg. 4b {13)) is in the up position.

3) The shutter of the draw-out handle insertion hole (Fig. 4h (15} is
completely closed.

1) The open posltion padlock lever {Fig. 4b (19)) is not pulléd out.

5) The specifled voltage is applied to the undervoltage trip device
{(option} or the functlion of the undervoltage trip device is locked
{see the descriptlion of the undervoltage trip device far the
procedure described in page 29).

Upon satisfactory confirmation of the above items, press the CLOSE

button {PB "CLOSE", Fig. S). This energizes the lateh release coll

{LRC, Flg. 5), which, in turn, releases the charged closing springs
and the breaker Is immedlately closed.

The spring charged indlcator shows "DISCHARGED". With the closing
aprings discharged, the charging motor is immediately turned to charge
the closing springs.

NOTE: Even when the {tems 2) to 5) are not satisfied, the charqged
closing springs are released by pressing the PUSH TO CLGSE huttan,
but the breaker will not be placed in closed state. Be sure to
perform closing operation according to each check ltem 2) te 5).

Opening Operation

The shunt trip device (SHT) ar undervoltage trip device (UVT) is used
for remote electrical opening operation.

Press the OPEN button (PB "QOPEN", Fig. 5}. This frips open the
breaker via the SHT or UVT.

NOTE: When open-close operations are repeated with the charging maotor
OH, limlt the number of successive open-close cycles to 15 times.
If the open-close cycle is repeated more than 15 times, allow a
cooling peried of at least 20 minutes between the 15t cycle and
the t6th cycle.
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Slow Closing Operatlon

Avoid slow closing operation for purposes other than inspection and
maintenance for the breaker. Check that 3 poles of arcing contact are
touched at the same time or the main contact is touched after the
arcing contact has touched, using an optional slow-close operation

jig pair (2 jigs/set). :

Stow closing procedure

1} Remove the breaker body (Fig. 1 (2)) from the draw-out cradle.
See 1V for how to remove the breaker body.

2) Place the removed breaker body on a workbench in Buch a position
that its bottom is readily visible and accessible, turning it
sideways or backward. Take every precauvtion to avold the damage
to the breaker.

3} Pump the charging handle (Fig. 4b (4)) to fully charge the closing
springs. When the springs are fully charged, a wider gap (shown
*-marked in Fig. 6) develops between each closing spring gquide
(Fig. 6 (32)) and the closing spring guide shaft (Fig. 6 (33)).
Insert the jigs leaf springs into each gap (sguare hole), with
their pins extending to the lnner side of the breaker. Make sure
that both the closing spring guides are noW jig inserted.

(31

{30} Slow-close operation jig
{31) Bottom plate {af frame)
- (32} Closing spring guide

= —
ﬁg{__‘—-_:__——% {33) Closing spring guide shaft
z -- - :
3
\\\ Pin

L}
1
|
]
I Leaf springy
I
!
1
t

Q

4} Check that the conditions to close the breaker are satisFied.
See 1tems 2) to 5), 2.2 of III.

i

B 6

|

{
[
I
i
|
[
1
L

Fig. 6

51} Press the PUSIH TO CLOSE button (Fig. 4b (i10}).
Although the closing mechanism moves slightly, the breaker remalns
open. The breaker is now ready for slow closing operation.



6)

7)

Pump the charging handle {(Fig. 4b (4)). The moving contacts move
toward the stationary contacts in unison with down strokes of '
the pharging handle, and the breaker is closed with 3 or 4 pumping
cycles. When the breaker 1s closed, the indicators show "CLOSED"
and "DISCHARGED" respectlively.

Press the PUSH TO OPEN button (Flg. 4b (11)) to open the breaker.
When performing further slow closing operatlon, repeat the proce-
dure from 5) above.

Restoring the Slow-Close Condition to Normal

1)

2)

3)

Press the PUSH TO OPEN button (Flg. 4b (11)) to open the breaker.

Pump the charging handle (Fig. 4b {4}) to charge the closing springs.
The spring charged indicator (Fig. 4 (9)) shows "CHARGED".

Compress the jig's leaf springs to remove the jigs from the
respective closing spring guides (Fig. 6 (32)}.

o The Jigs cannot be removed after the PUSH TO CLOSE button ls
pressed, in which case repeat the procedure from &) in 3-1.

The jigs (Flg. 6 {30)) are stored external to the breaker.



IV. DRAW-0UT MECHANISM

The draw-out mechanism permits to draw out and remove the breaker body from
the draw-out cradle and to put the breaker bedy back into the cradle,
thereby facilitating the inspection and parts replacement.

The draw-out mechanism permits to move the hreaker body to any of the
following three positions 1in the draw-out cradle. The switchboard panel
door can be shut with the breaker body drawn out to the TEST or ISOLATED
position.

The auxiliary switch assembly (Fig. 1 (17}) mounted on the draw-out cradle

works in the CONN. and TEST positions (the COMM. position only when the
breaker is subject to the ship classification soclety rules).

o CONH., position

In thls position, the main circult and the control circuits (of the
breaker) are connected to the external circults for normal service.

Disconnect contacts of control
———— circuits

Disconnect contacts of main
circuit

P \\\\\\\\D
Breaker body raw-out cradle

o TEST position

In this position, the main circult is isolated, and the control cir~
cults are connected. This position permits such as close-open test,
control clrcuilt function test, etc.

Disconnect contacts of control
circuits

-Egt-_\\\\~misconnect contacts of maln

circuit

Breaker body \\\\\\~Draw—out cradle




o ISOLATED positlon

In this position, the main circuit and the control clrcuits are
{solated. The breaker is completely de-energlzed in thls position.

Disconnect contacts of control

circuits

Disconnect contacts of main
circuit

Breaker hody Draw-out cradle

1. Moving the Breaker Hody Within Draw-out Cradle

The draw-out handle- (Fig. 1t {5)) 1s used to move the breaker body to
one of the three positions (CONN., TEST, and ISOLATED) in the draw-out
cradle. Attached draw-out handle {(installed external to the hreaker)
is to be used.

HOTE: When the fixing blocks (Fig. 1 (28)){option) are fitted, loosen
the right and left screws, using the draw-out handle.

1.1 Moving to TEST Positlon

1} Check that the breaker is OPEN. If it is CLOSED, press the PUSH
TO OPEN button (Flig. 7 {(11)) to open the breaker.

2) Wwhen the fixing blocks (Fig. 1 {28)) are fitted, loosen and free
the right and left screws.

3} Turn down the position stopper release lever (Flg. 7 {13)} to open
the shutter of the draw-out handle insertion hole (Fig. 7 (15)).

{7) Positlon indicator

{8) OPEN-CLOSED indlicator

{11} PUSH TO OPEN button

(13) Position stopper release lever
(14) Position padlock lever

(15) Draw—out handle insertion hole
prd (34) Draw-out mechanism shaft

{hex socketed)

Draw-oul
handle

Flg. 7




4)

Engage the draw-out handle with the draw-cut mechanism shaft (Figq.
7°(34)}) and turn the handle counter-clockwise to move the hreaker
body. As the breaker body 1s drawn cut the position stopper
release lever (Fig. 7 (13)) automatlcally returns to the up posl-
tion, but leave it as it ls.

NHOTE: At the time when the main circult 1s disconnected as the

breaker body 1s being drawn out, the breaker body will be
s1ightly pushed forward by the spring action of the primary
disconnect contacts with a "bang”". Whille the loudness of this
bang may vary from one breaker type to another, the bang 1tself
i3 perfectly normal and does not affect the breaker perfor-
mance.

When the breaker is drawn out to the TEST position, a metallic
click will be heard, the breaker will he locked in this position,
and a further turning effort on the draw-out handle will be
stopped. The posltion indlcator (¥ig. 7 (7))} now shows “"TEST".
Do not attempt to force-turn the draw-out handle under this con-
dition.

NOTE: When the draw-out handle is inserted in the draw-out mechanism

shaft, the breaker is prevented from being closed. For close-
open test, remove the draw-out handle.

Moving to ISOLATED Positien

1)

2)

1)

After the breaker body has been drawn out to the TEST position,
turn down the position stopper release lever {Fig. 7 (13)) again.

Turn the draw-out handle counter-clockwise to move the hreaker
body. As the breaker body is drawn out the position stopper
release lever {(Fig. 7 (13)) automatically returns te the up posi-
tion, hut leave it as it is. When the breaker is drawn out to the
ISOLATED position, a metallie click will be heard, the bhreaker
will be locked in this position, and a further turning effort on
the draw—out handle will be stopped. The position indicator (Fig.
7 (7))} now shows "ISOLATED". Do not attempt toc force-turn the
draw-out handle under thls condlition, but remove it.

For ingspection or malntenance in the ISOLATED position, if the
breaker Is in charged conditlon, perform ¢lose—cpen operation
once, and release the closing springs.

NOTE: If the automatlc closing spring release mechanlsm {option) is

fitted, the charged closing springs will be automatically
discharged as the breaker body 15 moved from the TEST position

to the ISOLATED position. Although thls may be felt as a light
shock, just contlnue the draw-out operation.



Further Withdrawal and Removal of Breaker Body from ISOLATED Position

The breaker body may be further drawn out from the ISOLATED’position
to remove it from the draw-out cradle for inspection, malntenance or
parts replacement purposes. If the breaker is in charged conditlon,
perform close-open operation once, and release the cloging spring.

1)

Breaker body Draw-out cradle
Fig. B
Lower the left and right draw-out stoppers to unlock the breaker

body, and slowly draw out the breaker body from the draw-out
cradle until the draw-out stoppers are locked.

CAUTION: Do not leave the breaker body as it is.

2)

When the ahove operation 1s made in as-received condition
to separate the breaker body from the cradle, take
necessary measures to prevent the possible turnover due to
a change of the center of gravity.

Apply wire ropes to the lifting plate (Fig. 1 (6)) and lift the
hreaker body upward after unlocking the left and right draw-out
s toppers.

Alternatively, a lifter ({avallable as optlon) may be used to remove

the breaker body from the draw-out cradle.

Putting the Breaker Body Back into Draw-out Cradle

Follow the procedure given below to put the removed breaker hody back
into the draw-out cradle.

1)

2}

3)

Check that the breaker {s OPEN, then check that the position indi-
cator {Fig. 1 (7}) is showing "ISOLATED".

Check that the jigs for slow-closing operation (Fig. & (30)) are
not fltted in the closing spring guides (Filg. 6 (32)}.

Check that the spring charged indicator {Fig. 1 (10)} is showlng
"DISCIIARGED", indicating the closing springs are discharged.



NOTE: _ If automatiec closing spring release mechanlsm {option) is fitted,
the charged closing springs willl be automatically discharged as
the breaker body is moved from the ISOLATED position to the TEST
position. Although this may be felt as a light shock, just
continue the lnsertion operation.

Draw-out cradle

Slide plate
(draw-out cradle side)

.5lide plate (breaker body side)

Lifter positioning pin

Praw-out stopper

Fig. 9

4} Lift up the hreaker body or push in the breaker body until the
draw-out stoppers are locked so that the slide plate of the breaker
body side will he engaged with the slide plate of the draw-out
cradle side, using a special 1ifter.

5) Further push in the breaker body again until the draw-out stopper
are locked.

6) Turn down the positlon stopper release lever (Fig. 10 (13)) to open
the shutter of the draw-out handle insertion hole (Fig. 10 {15}},
and engage the draw-out handle wlth the draw-out mechanism shaft
(Fig. 10 (34)).

{(7) Position indlcator

{8) OPEN-CLOSED indicator

{(t1) PUSH TO OPEN button

{13) Position stopper
release lever

(14) Position padlock lever

{15) Draw-out handle
insertion hole

{(34) Draw-out mechanism

Draw-out shaft (hex socketed)

handle




7)

B)

9)

murn the draw-out handle clockwise to send the breaker body into
the draw-out cradle. As the breaker body is moved the position
stopéer release lever (Fig. 10 (13}) automatically returns to the
up pdsition, but leave it as it is. When the breaker is sent into
the TEST positlion, a metallic click wlil be heard, the breaker will
be locked in this position, and a further turning effort on the
draw—out handle will be stopped. The position indicator (Fig. 10
{7)} now shows "TEST".

Turn down the positlon stopper release lever again, and turn the
draw-out handle clockwise to send the breaker into the CONM. posi-
tion. The positlon stopper release jever automatically returns to
the original position (up position}, but continue the insertion
operatlion.

Mating of the primary disconnect device starts just before the
CONN. position, and the draw-out handle will become heavy, but con
tinue to turn the handle. When the breaker is sent into the CONN.
position, a metallic click will be heard, the breaker will be
locked in this position, and a further turning effort on the draw-
out handle will be stopped. The position indicator now shows
“CONN.". Remove the draw-out handle (Fig. 10 (6}}.

1

When the fixling blocks (Fig. 1 (28)) are fitted, fully tighten the
right and left filxing screvs using the draw-out handle.

The draw-out handle is stored external to the breaker.



1.1

PERIODIC INSPECTION AMND PARTS REPLACEMENT

Frequency of Periodic Inspection

While it is most approprlate that the user works out his own inspectlen
plan for his breakers according to the switching freguency, the values -
of normal making and breaking currents, the magnitude of fault current
interrupted, service conditions and environmental conditions, it 1is
recommended to perform a simplified inspection once every 6 months

and a full inspection once a year.

Be sure to draw out the breaker to the ISOLATED position or to remove
the hreaker body from the draw-out cradle for lnspection or parts
replacement purposes.

Arc Chutes

Check each arc chute during the perlodic inspection and also after a
fault current was interrupted.

A& cracked arc chute cover or de-ion grid side plate, or a heavy, hard-

to-remove deposition of molten contact or de-ion grid pleces inside of
the arc chute requires replacement of. the arc chute.

Perlodic Inspection

INSPECTION
ITEM METIOD/CRITERTIA/DISPOSITION

Dirt, dust, | Check visually. Inside must be clean, free of foreign

foreign matters and dust. Blow off forelgn matters and dust
matters with a jet of compressed air.
Cracks Check visually. There should be no cracks or other

damages. Replace arc chute if cracked or damaged.




Removal and Mounting

Loosen the two mounting screws captivated on an
are free, then remove the arc chute. To mount
in positlon and tighten the two mounting screws

Ve
<

Mounting screws(Mms)}

«Filg. 11. Arc chute.

Contacts

arc chute until they
the arc chute, set 1t

T~

Arc chute

The pole contact assemblies are visihle and accessible when the arc

chutes are removed. Check them durlng a periodi
a short-circuit fault current was lnterrupted.

(1)
(2)

(3)
{4}
(5)
(6)
(7}
(8)
{9)
(10}
{(11)
{12)
{13}
{14)
(15]

{16}

Fig. 12. sSide view of contact assemhly.

¢ inspection and after

Stationary arcing
contact

Stationary wain
contact

Molded base

Contact bearlng
Ribbon lead

Contact holder
Contact spring
Contact tip

Operatling rod

Locknut

Adjusting screw
Moving contact pin
Main moving contact
Movling arcing contact
Stationary arcing
contact mounting screw
Moving arclng contact
mounting nut



2.1t Periodic Inspection

1) Arclng Contacts

INSPECTION
ITEM ’ METHOD/CRITERIA/DISPOSITION

Contact tip] o Check visually.

surfaces o Blackening of contact tip surfaces 1ls due to oxldation
and sulfuration, but should not constitute a problem
Since it is wiped off in closing operation.

o Remove deposition of dirt, dust, grease, etc.

o Dress roughened surfaces with a fine emery paper (#200).
If thickness of contact tip is reduced to 1/3 of original
value after a number of dressing operations, replace both
the moving and statlonary arcing contacts.

Mounting o Check each moving arcling contact for loosening of mount-
condl tions ing nut (M5) {(Fig. 12 {16)). Retighten nuts as necessary.
o Check each stationary arcing contact for loosening of
mounting screws (two pan head M5) (Fig. 12 (i5}].
Tighten screws as necessary.
o Check each contact tip pair for proper alignment in the
closed position.

CAUTION: When dressing contact tips, exercise care so as not to let
cutting dust fall into the breaker mechanism.
REter dressing, be sure to wipe and clean the tips.

2} Main Contacts

While the main contacts are almost free of roughening or wear,
clean their surfaces at the time of a periodic inspection.

2.2 Replacement
1) Statlonary Arclng Contact (see Fig. 12)

(1) Remove the twg mounting screws (Flg. 12 (15)) and remove the
stationary arcing contact (Fig. 12 (1}}.

{2} Set a new stationary arclng contact in position and firmly
tighten the two mounting screws.

Stationary arcing contact

Mounting screws

i

Fig. 13. Statlonary arcing contact.



2)

Moving Arcing Contact (see Flg. 12)

breaker Type

AT
AT
AT
AT
AT
AT
AT

06
12
16
20
25
32
40

No. of Moving hrcing Contacte per Pole

Two pleces (with left and right side pieces palired)

Two pleces |
Twa pleces (
Two pleces (
Two pleces {
Two pleces (

Three pleces {with left, center and rlght slde
pleces palred)

a7 e

Contact Tip

Right side

plece

Contact Tip Contact Tip

Center Left side
plece piece
Fig. 14a

o Remove the mounting nut {Fig. 12 (16}) and remove the moving

arcing contact (Fig.

the spring washer.

12 (14)). Exercise care so as not te drop

o Set a new moving arcing contact in position and firmly tighten
the mounting nut.

Hountlng”_——————C23

nut

Spring
washer

Flg.

14b.

9

Moving arcing

Moving
arcing
contact

contactk.



3. Operating Hechanlsm

(1) Statlonary contact
assembly

{2) Moving contact
agssembly

(3) Operating rod

(4) Connector lever

(5) Crosshar

(6) Trip spring

(7) Closing link

{B) Trip link

(9) Trip lever A

(10) Trip lever B

(11) Trip lever pin

(12) Closing roller

(13) Trigger lever

(14) Trigger pawl

(15) Trigger link

(16} Trigger actuating
lever

{17) Trigger actuating
lever shaft

(18) Closing cam

{13) Closing cam shaft

{20) Closing latch

(21) Closing release lever

{22) Closing relecase pawl

{23) Closing release plate

{24) Closing springs

{25) Ribbon lead

Fig. 15a. Operating mechanism in closed position.
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o2 boc--
Closed Positlon Tripped Position Open Positlon
(Closing springs {Closing springs {Closing springs
"Di scharged™) "Discharged") “Charged")
Fig. 15b

3.1 Periodic Maintenance,

Check the operating mechanism in detail to a possible extent. If
there are detail parts that seem to require a check but are hard
to check, please contact TERASAKI.

INSPECTION
ITEM METHOD/CRITERIA/DISPOSITION
Operation o Open and close the breaker through manval control to

check the mechanical parts for normal operartion.

Lubrication | o Add a small amount of grease to each of the pins, shafts
and thelr bearings. Avoid excessive olling as such will
result in accumulation of dirt and dust.

Screws, o Check tlightening screws and holts of each part for
Bolts and loosening. Tighten them 1f loose.
Springs o Check each spring for proper engagement and damage.

Correct problem by repalr or replacement.

Dirt and o Latching parts should be free of dirt and dust.
dust Wipe them with a clean cloth.

- 23 -



4. Internal Accessorles

Remove the Front panel (Fig. 1 (20))} to galn accees to the internal
accessorles. Alpo remove the OCR front protective cover (¥Fig. 1 (22})
and the mechanical part protective cover (Flg. 16 (10}) if necessary.
To remove the Front panel, remove the four front panel mounting Ecrews
(Fig. 1 (24}).

Safety Precautlons:
o Do not place your finger or a tool in the gap between the PUSH TQ

CLOSE button and the OPEN-CLOSED indicator (Fig. 1 (B})) since thls
gap is closed when the breaker is closed.

o Hever attempt to put your hand or a tool into the breaker when the
closlng springs are charged.
Be sure to dlscharge the closing springs prior to internal
inspection.

(Bottom View)

{1} OPEN-CLOSED indicator

{2} PUSIH TO CLOSE button

(3) Charging motor

(4) Charged indicator swlitch

(5) Latch release device (LRC)

(6} Auxiliary micro switch

{7} Magnet hold trigger {(MIT)

{8} Shunt trip device (SHT)

(9) Anti-pumplng hold relay (HC)
{10) Mechanical part protective cover

Fig. 16. Location of internal accessories, molor charglng type.



4.1 Shunt-Trip Device (SHT)

Table I. Colil Resistance Values {Reference values).

Rated Voltage, V| Coil Resistance, Ohms
421 to 480 472
AC | 380 to 420 352
180 to 250 101
100 to 150 25
) 150 to 230 161
pC 90 to 125 36
48 9.7
24 2.7

4.1.1 General View of Shunt Trip Device (SHT)

Chargling handle

SHT
(1) Support (3) Yoke (6) Moving core
{2) Support mounting (4) Yoke mounting screw (7) Terminal

sCrews (5) Colil

Fig. 17. Shunt trip device as mounted, hottom view.



4.1.2 reriodic Inspection

INSPECTION METHOD/CRITERIA/DISPOSITION
ITEM
Operation o Push the moving core of SHT with a pointed tool, such

as screwdriver tip, then slowly release the core. The
result 1s acceptable if the core returns lightly.

o Slowly push in the moving core after closing the breaker.
The result is acceptable If breaker trips open.

o If the breaker trips open at less than 70% of the rated
voltage after closing the breaker, the result is
acceptable.

Coil o Measure the coll resistance with an chm-meter.
o If it is much lower than the value shown in Table 1 or
there 18 no continulty, replace the SHT.

Terminals o Check terminals and mounting screws for loosening.
and Mounting Tighten them if loose.
Screws

4.1.3 Replacement of SHT
1) Take out the breaker body from the draw-out cradle.

2} Set the breaker hody so that the hottom surface is visible {see
Fig. 17). :

3} Tnemove the two wires from the SHT terminals (Fig. 17 (7)).

4} Remove the two support mountling screws (M5 and M4, one each)
{Fig. 17 (2}), and take out the SHT.

5) After checking the light movement of the moving care (Fig. 17
{6)) of new SHT, mount it in the breaker as it was.

6) Connect the two wilires to the SHT terminals {(Fig. 17 {7)}.

7} Test the SHT both electrically and mechanically for normal
operation.



4.2 Undervoltage Trip Devlce {UVT)

Oy

{1} Support bracket (from
breaker frame).

}@ad {2) Terminal.

= I {3) Moving core.

‘ (4) Unit mounting screws.
{5) Trip piece.
f I

(6) Switch actuator.

Fig.

4.2.1 Periodic Inspection

(7) Slide plate.

(8) Core holder.

18.UVT coil unit (de-
energized, operate
state).

INSPECTION ITEM

METHOD/CRITERIA/DISPOSITION

Operation

The breaker is trip-free when the UVT is de-
energlzed. Because of this, when the PUSHI TO
CLOSE button is depressed, the closing springs
are discharged, but if the breaker is not
closed, the result is acceptable.

If-the breaker can be closed at more than B5
of the rated voltage, the result is acceptable.

If the breaker can be tripped at 70 to 35% of
the rated voltage after closing breaker, the
result is acceptable.

Coil
Reslstance

Measure the coil resistance with an ohm-meter.
If the ohm-meter indicatar 160 ohms, it is
normal. If it is much lower than this value
or there is no continuity, replace the UVT.

Terminals and
Hounting
Screws

Check terminals and mounting screws for
loosening. Retighten them 1L loose.




4.2.2 Replacement of UVT Coil Unit (Fig. 18)

When it is necessary to replace the UVT coil,

replace the whole coil unit.

1) Remove the six wires from the unit terminals

{2).

2} Push up the moving core {3) and remove the

two M4 unit mounting screws (4}.

3} Lightly push up the trip piece (5) and take

out the unit.

4) Mount the new unit in the reverse order of
the removal, and connect the removed wires

to the new unit's terminals.

5) Pull down the moving core (3) to the original

position by holding the end with pliers.

6) Test the undervoltage trip device both
electrically and mechanically for normal

operation.

4.2.31 Function Lock

During the inspection and maintenance, the

breaker can be closed without resetting the

UVT, i.e., without supplying the voltage to

the UVT.

To lock the UVT in RESET state, push up the moving
core (Fig. 18 (3)) until it is caught in position.
With the UVT mechanically locked in RESET state, the
breaker can be closed. To unlock, force down the tip
of the switch actuator (Fig. 18 (6}). This returns
the moving core to the original position. If the
moving core is left locked, the slide plate {(Fig. 18
{7)) will be kept in the out position by the moving
core to interfere with mounting of the front panel

(Fig. 1 (21)}.



| 4.3 Latch Release Device {LRC)
See Table 1 given in 4.1 Shunt Trip Device for the coll resistance

values.

4.3.1 General View of Latch Release bevice (LRC)

{1) LRC mounting screw
(2) Yoke
(3) Yoke mounting screw

{4) Moving core

(5) Coil

{6) Terminal

LRC

Latch release device as mounted.

Fig.1§



4.3.2 Perlodic Inspection

INSPECTION METHOD/CRITERIA/DISPOSITION

ITEM .

Operation o Push the moving core with a peinted tool, such as
screwdriver tip, then slowly release the core. The result
is acceptable 1f the core returns lightly.

o Charge the closing springs and push the moving core. The
result is acceptable if the closing springs are discharged

o If the breaker can he closed at B5% of the rated voltage,
the result is acceptable.

Coil o Measure the coll resistance with an ohm-meter.

Reslstance o IF it is much lower than the value shown in Table 1 or
there i3 no continulty, replace the LRC.

Terminals o Check terminals and mounting screws for loosening.
and Mountlng Tighten them if loose.
Screws

Replacement of LRC
1) Remove the wires from the LRC terminals {Fig.j4 (6)}.

2) Remove one M5 LRC mounting screw (Fig.i{{ (1)), and take out the
LRC from the breaker body.

3) After checking the light movement of the new LRC moving core
(Fig.(g (4}), mount it in the breaker as 1t was.

4) Connect/ the wires to the LRC terminals {Fig.19 (6)).
5) Test the device both electrically and mechanically for normal
operation In the same manner described in 4.3.2.
Auxiliary Switch Unit
In the case of draw-out type, auxiliary switches operate only when the
breaker body i3 in the CONN. or TEST position. Further, where the
ship classification soclety's rules apply, they operate only In the

CONH. position.

The auxilliay switch unit itself 1s mounted on the draw-out cradle and
mechanically linked to the breaker switching mechanism.



4.4.1 General View of Auxiliary Switch Unit and Contact Arrangement

(Switch unit)

Draw-out cradle
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