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Warranty

Warranty period and warranty coverage

If any faults or defects (hereinafter “Failure”) found to be the responsibility of Mitsubishi Electric occurs during
use of the product within the warranty period, the product shall be repaired at no cost via the sales representative
or Mitsubishi Electric Sales office. However, if repairs are required on-site at domestic or overseas locations,
expenses to send an engineer will be charged.

1. Warranty period

The free guarantee period of the product is one year from the day of purchase.

2. Warranty coverage

1.

The primary failure diagnosis should be performed by users. However, if required by users, Mitsubishi Electric
or Mitsubishi Electric Service Company may be able to perform the diagnosis. In that case, for damages
caused by any cause found to be the responsibility of Mitsubishi Electric, the diagnosis will be performed at
no cost. For details, contact a distributor.

. The coverage shall be limited to ordinary use within the usage state, usage methods, usage environment,

and other conditions which follow the instructions and precautions given in the instruction manual, user’s
manual, and caution labels on the product.

. Even within the warranty period, repair cost shall be charged for the following cases.

« Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure
caused by selection of hardware or software design on the user side.

« Failure caused by maodifications, etc. to the product by the user without any approvals from Mitsubishi Electric.

« In case Mitsubishi Electric product is assembled into a user’s device, failure that could have been avoided
if functions or structures, judged as necessary in the legal safety measures the user’s device is subject to
or as necessary by industry standards, had been provided.

* Failure that could have been avoided if the maintenance described in the user’'s manual has been performed.

 Failure caused by external irresistible forces such as fires or abnormal voltages, and failure caused by
natural disasters such as earthquakes, lightning, wind and water damages.

« Failure caused by reasons unpredictable based on scientific technology standards at the time of shipment
from Mitsubishi Electric.

* Any other failure found not to be the responsibility of Mitsubishi Electric or that admitted not to be so by
the user.

In addition, the warranty applies only to the product delivered. It does not apply to the damage that is caused
by the failure of the product.

3. The period to supply the spare parts after discontinuation of production

Mitsubishi Electric shall supply spare parts for five (5) years after discontinuation of production.
After five years, Mitsubishi Electric shall supply spare parts until the spare parts run out of stock.



Exclusion of loss in opportunity and secondary loss from warranty liability

Regardless of the warranty period, Mitsubishi Electric shall not be liable for compensation to:
1. Damages caused by any cause found not to be the responsibility of Mitsubishi Electric.
2. Loss in opportunity, lost profits incurred to the user by failures of Mitsubishi Electric product.

3. Damages whether foreseeable or not, secondary damages, compensation for accidents, and compensation
for damages to products other than Mitsubishi Electric products, caused by exceptional situations.

4. Compensation for cost occurring secondarily from replacement work by the user, maintenance of on-site
equipment and start-up test run and other operations.

Product applications

1. When using the products listed in this catalogue, the following conditions must be confirmed and obeyed. The
product must be used so that a failure that occurs to the product does not lead to a serious accident. When a
damage or failure occurs, the external backup function or fail-safe function must be executed systematically.

2. The products listed in this catalogue are designed and manufactured as general-purpose products for
application to the general industry field. Therefore, the warranty does not apply to the following special uses.

» The use that has a significant influence on the public facilities such as nuclear power plants and other
power plants of power companies.

» The use for railway companies, government offices, etc. that require to build the special quality assurance
system.

» The use for aerospace equipment, medical equipment, railway equipment, combustion and fuel equipment,
passenger vehicles, manned transportation equipment, recreational equipment, safety equipment, and air
conditioner for servers and the cooling facilities that are expected to have a significant influence on life,
body, and property.

If the products listed in this catalogue are used for the above mentioned special uses, Mitsubishi Electric does
not take any responsibility for the quality, performance, and safety of the product, which includes, but is not
limited to, default liability, defect liability, quality assurance liability, tort liability, and product liability. However,
in case the special quality (beyond general specifications) is not required and the use is a limited purpose and
the backup/fail-safe functions are equipped with the facility, Mitsubishi Electric may determine that the products
listed in this catalogue can be guaranteed. For details, consult a distributor or Mitsubishi Electric.

Safety precautions

» Before using this product, read this section and this instruction manual carefully and use it correctly.
 Important safety instructions are given below. Strictly observe the instructions.
 Be sure to instruct the end user with these safety precautions.

Meaning of indications
Q DAN G E R Incorrect handling of the product will result in a hazardous situation,
such as death or serious injury.
A CAUTION Incorrect handling of the product may result in a hazardous situation
according to circumstances.

This means prohibition. Never ignore this instruction.

Warning for possible outbreak of a fire under certain conditions.

Warning for possible electrification under certain conditions.

Be sure to follow these instructions without fail.

Be careful not to shut your fingers.

>eP>P o
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/\ DANGER

* Do not use the product under the conditions with over-rated current. Otherwise, ground-fault or short circuit
fault could occur due to dielectric breakdown, or explosion could occur due to a short circuit protection failure.
* Do not touch terminal area. There is a risk of electrical shock.

/\ CAUTION

» The electrical work shall be performed by qualified personnel (electrical expert).

* Inspection and maintenance should be performed by qualified personnel (electrical expert). Before performing
wiring works, turn off the upstream circuit breaker. Failure to do so may expose you to electrical shock.

« Tighten the terminal screw with the torque specified in the instruction manual. Failure to do so may cause
a fire.

» Do notinstall or store in an abnormal environment with high temperature, high humidity, dust, corrosive gas,
vibrations, or shocks, etc. To do so may cause a fire, malfunction of the circuit breaker or make it inoperative.

 Protect the circuit breaker so that foreign particles, such as dust, concrete powder and iron powder, and
rain water will not enter the circuit breaker. Failure to do so may cause malfunction or fire.

» When the circuit breaker trips automatically, remove the cause before turning on the handle. Failure to do
SO may cause an electric shock or a fire.

» Retighten the terminals periodically. Failure to do so may cause a fire.

» Use the product in 50/60 Hz. Failure to do so may cause malfunction, inoperativeness or fire.

* Dispose of the product as industrial waste.

Changes in product specifications

The specifications of the product listed in this catalogue, manuals or technical documents are subject to change
without prior notice.
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1. Appearance

m Fixed type

Electronic trip relay Control circuit terminal block

OFF button
ON button

Manual reset button

Padlock hook

ON/OFF indicator

m Drawout type

Control circuit terminal block

Lifting hole Cradle

Lifting hole

Junction

Hole to store
the drawout handle ——

Extension rail

Drawout position indicator

Aperture for the drawout handle



2. Outline dimensions

m Fixed type m Drawout type
3P 4P 3P 4P
g o = T D g .
—
o] (el o)
e ] ] .
(mm)
Type AED630-CV to AED1600-CV
3-pole 410 x 340 x 294
Fixed type
Dimensions 4-p0|e 410 x 425 x 294
(H*xWxD) 3-pole 430 x 300 x 375
Drawout type
4-pole 430 x 385 x 375
3. Package
Check the label to make sure it is the ordered product.
(1] (1] 2]

2

l_ Label
\

Model AED1600-CV 3P 1600A DR Model AED1600-CV 3P 1600A DR

M/C:12345678910

CCC 40C VS1NA-PW3 AX5

SHT(100-125V AC/DC) e
UVT(100-120V AC/DC, INST)

S/N:202165001C @&—— DF BA
G/C:AA4311SOX0O
AAAAAAAAAAAAAAAAA
AAMAMAMAAMAMAVAMAN €3
Description

Short description of the circuit breaker

Description of accessories

Boe|E

Circuit breaker serial number

For a fixed type, lifting hooks (HP) for transportation are bundled.
For a drawout type, lifting hooks (HP) are sold separately.

ENGLISH I



4. Storage

Before using the circuit breaker stored six (6) years or longer, oil the oiling points described in Inspection and
Maintenance. For details, please contact our service network.

+60°C @
Iok AT A

/
-20°C f/

Average temperature for 24 hours, Control humidity to prevent condensation.
however, shall not be higher than 35°C. Relative humidity: 85% max.

i

"\W?

H>S (Hydrogen sulfide) 0.01 ppm max.
SO, (Sulfur Dioxide) 0.05 ppm max.
NHs (Ammonia) 0.25 ppm max.

Do not store the uncovered circuit breaker. When storing the circuit breaker, cover it. Before storing the circuit breaker, turn it OFF.

5. Required tool

() M2 @ 3mm O P2 O s

Hexagon spanner Flat tipped screwdriver Phillips screwdriver Hexagon wrench

» Toopenandinstallthe < To setthe electronictrip < For the control circuit  + To remove and install the
circuit breaker. relay. terminal block. universal terminal.

¢ To connect the main
circuit.



6. Unpacking

. Make sure that the packing case is free from
any abnormality such as breaking and/or
wetting.

. Check the rated nameplate to make sure it
is the ordered product. The following content

is described on the rated nameplate.

(Note)

Not attached

SN nmm)mnmnm-
"'-'.Im-\\mm\\)mmm\

The fixed type is provided with lifting hooks (HP).

» Low voltage air circuit breaker

0o

7

e—— Rated
nameplate

<

4 L J
LOW VOLTAGE ipti
AIR CIRCUIT BREAKER AED1600-CV . Description
B vax 1600 A IEC 60947-2 EN60947-2 GBIT 14048.2 &l Type of circuit breaker
— |, 40C Name and size of the circuit breaker
B—eroic 3p Ics=100%lcu Ue 0)( lcuo——fH
— ith INST.  500VAC 50kA
B—u o Uimp 12KV " B40UA6 Bl Rated current
T ———— 240VAC 50KA _ ]
Ed—eion  Swis 38ASs | Crm—aonc W50 3-pole or 4-pole
B—ecats mdont o gigﬁg ggﬁﬁ Rated insulation voltage
50/60Hz
" Rated impulse withstand voltage
m Rated short-time withstand current
Utilization category
seral 1234567891 .——m

Rated operating frequency

» Switch-disconnector

oo

7

Device type: Circuit breaker or Switch-disconnector

Standards

Rated ultimate short-circuit breaking capacity

Rated operational voltage

Serial number

BREEEBBQENEEBEENR|S

Rated operational current

SWITCH-DISCONNE(;TOR

AED1600-CV

[EC60947-3 ENG0347-3 GBIT 14048.30——FH]
B—ee 16007 | |ciacom
B—eroe 3p Ue lem
- —e— 440/500VAC 525kA
B—eu o Uimp 124V 240VAC @ 525KA
Ed—e v 50kA1s 36kA3s
—a— m
50160Hz
O g
10;
seria. 1234567891 .——m

I Ce
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6.1 Fixed type

Remove the four fixing bolts as shown.

(Note)
Lifting hooks are bundled. Regarding
how to use the hooks, refer to section 7.

6.2 Drawout type

6.2.1 Drawout device position

m DISCONNECT position

Projection

Projection

m TEST position

—® ) DISCONNECT
} Te { TEST }

CONNECT

m CONNECT position
[)
[0]
Projection

[ L‘

D
DISCONNECT —o ) DISCONNECT
TEST } Te TEST
CONNECT -9 CONNECT

I

The lock plate protrudes and the circuit breaker
is locked. The lock plate does not protrude at
the DISCONNECT position.

(Note)

When the drawout position changes from TEST
to DISCONNECT, the lock plate may protrude.
This is not a malfunction.

-

=
=




6.2.2 Operating method of the drawout type

Take out the drawout handle from the circuit
breaker.

Turn the drawout handle to change the drawout
position from CONNECT to DISCONNECT.
Regarding how to operate the drawout handle,
refer to section 6.3.

6.3 CONNECT — DISCONNECT position

1. Keeping the OFF button pushed, insert the
drawout handle.

(Prohibition)

Do not insert the drawout handle forcibly
when the OFF button is not pushed.
Doing so can cause damage to the circuit
breaker.

2. Push the lock plate fully until it is latched to
release the lock.

0 (Note)

a. If the lock plate is not fully released,
turn the drawout handle to right and
left a little.

b. Be sure to push the lock plate fully to
the release position. Otherwise the
drawout position indicator may not
function correctly.

c. Do not perform the drawout operation
while the lock plate is protruding.

CONNECT position

o e DISCONNECT
} Te B TEST

CONNECT

OFF button

Drawout

iy (2) handle
|

Lock position

Lock plate

%;:\:—3 ~
Cover
|~

el

{ Latch
—o

Release posmon
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3. After pushing the lock plate, insert the drawout
handle and rotate the handle in the direction
of the arrow as shown.

(Note)

Do not rotate the drawout handle in the
opposite direction. The drawout position
indicator may not function correctly. In
this case, pull the unit out to the circuit
disconnecting position and insert it to the
circuit connecting position. Then drawout
it again.

4. When the circuit breaker is drawn out to the
test position, the drawout position indicator
shows TEST position, and the lock plate
automatically protrudes to lock the drawout
handle.

(Note)

When the drawout position is changed
from CONNECT to DISCONNECT, the
circuit breaker body is removed from the
cradle and a sound occurs. After that,
the load for the drawout operation will
be lighter, which is not a malfunction.

5. Then, push the lock plate, turn the drawout
handle counterclockwise to change the
displayed extraction position to the
DISCONNECT position until the drawout
position indicator shows disconnect position.
The handle operation is completed. The
circuit breaker can be drawn out by hand.

(Note)

The drawout handle idles at the
DISCONNECT position and the lock plate
does not protrude. When the lock plate
protrudes, push the lock plate in and
continue the drawout operation.

Automatic

TEST position

Pkl DISCONNECT
—&- o CONNECT

®
—1

Projected lock plate

J DISCONNECT position

ekl DISCONNECT
) Te TEST
—0-o CONNECT




6.1 After drawing out the circuit breaker to the
DISCONNECT position, remove the dra-
wout handle.

6.2 Draw out the left and right side of the circuit
breaker simultaneously from the cradle.

/A\CAUTION

Be careful not to injure your hands

and fingers by the items in the
panel when drawing out the circuit

breaker.

7. After drawing out the circuit breaker, lift up
the circuit breaker by using a lifting truck and
lifting hooks (HP) to remove it from the cradle.

(Note)

For the drawout type, lifting hooks (HP) are
sold separately.

/N\CAUTION

Before removing the circuit breaker, check
that the cradle is fixed.

8. After removing the circuit breaker, remove
the nuts in the cradle.

ST o
=1 ]

T D,
= ]
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6.4 DISCONNECT — CONNECT position

1. Release the lock levers, and pull the extension n
rails forward.

/N\CAUTION

Extension rails  Lock lever

[
|

Falling

Pull out the extension rails
while pulling the lock lever.

If the circuit breaker main body is put on the

rails with the cradle unsecured, the center
of gravity shifts to the front. Take measures
against over-turning.

2. Place the circuit breaker on the extension E
rails by using a lifting truck or ropes. Mount
the concave of the circuit breaker on the rail
protruding portion.

Using a lifting truck Concave of
or ropes the circuit breaker

Lifting hooks (HP)
(Note)

For the drawout type, lifting hooks (HP) are
sold separately.

Projection of the rail

3. Slowly push the circuit breaker until it stops.
To insert the circuit breaker, push each side
equally. Otherwise (in the case of insert-
ing slantwise), the breaker can not move
smoothly.

When the circuit breaker is installed at a
high position, please do the Drawout/Insert
operation by two people.

/A\CAUTION

Take care not to shut finger be-
tween extension rails and switch 3-2
board when inserting the circuit 010 or
breaker.
0
I e
(]
I\
o =]
o = o'd




4. Keeping the OFF button pushed, insert the
drawout handle.
Make sure that the drawout position indicator
shows DISCONNECT.

® (Prohibition)

Do not insert the drawout handle forcibly
unless the OFF button is pushed.
There is a possibility of damaging.

5. When the lock plate protrudes, push it in fully
until it is latched to release the lock.

(Note)

a. If the lock plate is not fully released,
turn the drawout handle to right and
left a little.

b. Be sure to push the lock plate in fully
to release position. Otherwise the
drawout position indicator may not
function correctly.

6. After releasing the lock plate, turn the drawout
handle clockwise.

(Note)

Do not rotate the drawout handle in the
opposite directon. The drawout position
indicator may not function correctly. In
this case, pull it out to the circuit discon-
necting position and then insert it again.

—

(2]
Insert \

OFF button

(1
| ¢

Keep pushing

Drawout
handle

DISCONNECT position

o ) DISCONNECT
} Te TEST
—o- CONNECT

Lock position

Lock plate

Latch

Release posmon
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7. When the circuit breaker is inserted to the

test position, the drawout position indicator
shows TEST position and the lock plate
automatically protrudes to lock the drawout
handle.

8. Then, push the lock plate and turn the handle

clockwise.

. When the circuit breaker is inserted to the

CONNECT position, the lock plate automat-
ically protrudes to indicate that the circuit
breaker has been inserted completely. The
drawout position indicator shows CONNECT
position.

/N\CAUTION

Insert the circuit breaker until the lock plate
protrudes. If it does not protrude, the circuit
breaker may not be connected completely.

(Note)

a. After insertion is completed, do not
turn the drawout handle further.

b. The drawout position indicator shows
the position (CONNECT or TEST) of
the circuit breaker at the time when
the lock plate protrudes. When the
lock plate is in the released state, the
indicator shows the reference position.

c. It is impossible to close the circuit
breaker while the drawout handle is
inserted.

Automatic

:

TEST position

—o ) DISCONNECT
) Te TEST
—0- e CONNECT

Lock posmon

Lock plate

@

{ Latch

Release posmon

d

Automatic

|

CONNECT position

oD DISCONNECT
- CONNECT




7. Handling

Never drop the circuit breaker when handling. Never roll the circuit breaker when handling.

/N\CAUTION

Do not drop the circuit breaker.

Do not throw the circuit breaker.

m Fixed type

When moving the fixed type,

hooks (HP).

(Note)

m Drawout type

use the bundled lifting

Weight (kg)
Type AEDG630-CV to AED1600-CV
) 3-pole 37
Fixed type
4-pole 43
3-pole 57
Drawout type
4-pole 66
(Note)

a. The values in the table are typical values, not guaranteed

values.

b. The values include the weight of packaging materials.
The values do not include the weight of optional acces-

sories.

When moving the drawout type, use the wires hang on

the lifting hole. Before lifting the circuit breaker, take
out the drawout handle and check that the drawout
position is CONNECT position.

Attach the lifting hooks (HP) to the hollow of
the circuit breaker surely as shown below.

L

/!
— I
B

Lifting hooks (HP)

CONNECT position

) DISCONNECT
) Te TEST
oo CONNECT

N

7

%)

";vﬁlum

e

-

1 m min.
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8. Installation

Install the circuit breakers as the following procedures.

m Fixed type

m Drawout type

M12
Tightening torque:
45+ 5 NOm \

M8
Grounding
terminal (Note)
Tightening torque:
12+ 1.2 NOm

M12
Tightening torque:
45+ 5 NOm

terminal (Note)

®
® Tightening torque:
12+ 1.2 NOm

/N\CAUTION

/N\CAUTION

L =
.\&:fé;!%\\\\‘\\’??ma\‘?m\\\\\.

Do not mount the bolts reversely.

(Note)
Grounding terminal: Unless otherwise specified,
ground a protect grounding terminal for safety.

Using a lifting truck
or ropes

Lifting hooks (HP)

For the detail operating procedure of the cradle,
refer to page 14 to page 16.




/N\CAUTION

When installing the circuit breaker, observe the following precautions.

1 mm or less

/

Use the circuit breaker in a panel.
Keep off dust and dirt.

Do not give the circuit breaker
shock or vibration.

Tolerance of the mounting surface
flatness of the circuit breaker <1 mm

Cover the circuit breaker with a sheet or

Failure to do
socancause N
poor conduction
or overheating.

Doing so can cause the circuit breaker
to malfunction or not to work.

Do not block the exhaust ports.

Do not insert foreign matters from
the exhaust ports.

Do not disassemble the circuit breaker.

Use transceivers 1 m or more away from
the circuit breaker.

A
I

Doing so can take off the nameplates.

TN
TR

Do not install the circuit breaker in a
strong magnetic field.

Do not wipe the circuit breaker using

thinner, detergent, or a chemical dust cloth.

Do not tape on the nameplates.

ENGLISH I
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8.1 Universal terminal

m Fixed type

m Drawout type

Vertical

Universal
J terminal

Torque
16.5+ 1.5 NOm

e A
Torque
16.5+ 1.5 NOm

/N\CAUTION

Do not oil.

/\CAUTION

Do not loosen the screws

for the circuit breaker.

(Note)

(Note)

Before mounting the
terminals, clean the
mounting surface and
check that it is free of
dirt and dust.

Vertical

Universal
terminal

=®
@
N
M8x 15
Torque

16.5+ 1.5 NOm

Universal
terminal

= A
Torque
16.5+ 1.5 NOm

/\CAUTION

Do not oil.

/N\CAUTION

breaker.

Do not loosen the screws for the circuit

For how to mount the front terminals (FT) described in the catalog, refer to the bundled user's manual.




8.2 Precautions for connecting

Use M12 bolts, plain washers, and spring washers to connect the conductor. Clean the surface of conductor
to be connected to the (silver plating) terminal of circuit breaker and securely tighten the bolts with a correct

torque (M12: 455 N-m).

The circuit breaker terminal which is applicable to connect the conductor is different depending on the shape

of the terminal.

Tightening torque

Screw size Tightening torque (N-m)
M12 4515
/A\CAUTION /A\CAUTION /A\CAUTION
Cond
A= T T A A e
- o M12
> @ 45+ 5N-m [ g _
g o— Plain
o : washer
Circuit E;J‘;_/ E ﬁ A @
breaker \[_ﬂx = OA ®— Plain
mo— Bolt _ Do ot oil “l: washer
Y Circuit breaker ;1 '
terminal | | | ==ty

Arrange the conductor strip to contact the
terminal of the circuit breaker securely.

And fix the conductor strip with a bolt so that no
force is applied to any direction of the terminal.

Conductor i
@

D

L _ 4
é:‘p’— Circuit breaker

terminal
(silver plated)

Use plain washers to connect so that the
washers do not overlap with each other.

Since the fault current flowing through the conductors causes large electromagnetic forces, the conductors
should be secured firmly, using the values in the below table as a reference. The distance between the fixing

support and the circuit breaker conductor strip should be less than 200 mm.

Electromagnetic force in N per 1 m conductor (3-phase short circuit)

(N)

Type AED630-CV to AED1600-CV
\ Conductor distance (mm)
Prospective fault current kA (pf) 8
30(0.2) 7,700
42 (0.2) 15,100
50 (0.2) 21,400

Conductor strip

-

T
T

Circuit
breaker

200 mm max. J—LI

Fixing support

Ensure that they have a sufficient current capacity. Refer to the following table.

Conductor size (Ambient temperature: 40°C at open air)

(Compliance with IEC 60947-1)

Rated current Conductors (Copper bus bar)

connecting max. (A) Arrangement Quantity (Note) Conductor size (mm)
630 2 40%x 5
1000 With long 2 60x 5
1250 surface vertical 2 80x 5
1600 2 100x 5

(Note) The values indicate the quantity per pole and terminal.

(Note)

®

and open air. The above figure shows an examination circuit.

Circuit
breaker

The above table shows a conductor size based on IEC 60947-1 Table 11 in ambient temperature 40°C

ENGLISH I
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8.3 Check of the N-pole (4-Pole)

The position of N-pole is selectable. Check the label on the rear side of the circuit breaker before connecting.

m Fixed type m Drawout type

)

==
%g

N-pole: Left] Optiond

=N b

N-pole: Left] Optiond

T =

N-pole: Right] Standard N-pole: Right] Standard[

8.4 Control circuit

m Crimp-type terminal size M35 x 10
Torque: 1.0+ 0.2 NOm

Use the connection terminals for M3.5. For
the size, refer to the right figure.

The recommended terminal is shown below.
Ex. 1.25 mm? to 2.0 mm? wires

N2-M3 (RAP2-3.5)

FN2-M3 (RBP2-3.5)

N2-YS3A

Manufacturer: J.S.T. Mfg. Co.,Ltd.

=2

7.2 mm max.

o (Note)

If the screw is tightened with excessive
torque, the crimp-type terminal and the
screw may be damaged. Tighten the
screw with the specified torque.

Use a screwdriver that is suitable for the
size of cruciform groove.
Size of toolhead : PH2

/\CAUTION

Since voltage is applied to the terminals

and , do not touch them.

When an UVT is installed, voltage is

applied to and of the terminal

block. Do not touch the terminals.When

notusing| S1 |,[ S2 |,|DT1}, and[DT2), do

not remove the caps on them for safety.
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9. Attachment of the Interphase barrier

Insert the Interphase barriers in the slot on the circuit breaker.

m Fixed type

m Drawout type

/N\CAUTION

After inserting, pull the interphase
barriers to check that the barriers
are correctly installed in the slot.

10. Opening/Closing operation

10.1 Conditions allowable for the closing operation

When the following conditions are satisfied,
the ON operation can be operated.

1. The circuit breaker is OFF.

2. The voltage for the ON operation is applied
to and of the control circuit
terminal block. Set the voltage capacity and
power supply capacity applied to and
by following the table of Circuit breaker
(solenoid) control rating.

3. The state without the OFF instruction
(following conditions)

The voltage is not applied to the Shunt trip
device (SHT).

The circuit breaker is not locked mechani-
cally by the Cylinder lock (CYL) or Castell
lock (CAL).

The voltage is applied to the Under voltage
trip device (UVT).

The circuit breaker is not tripped.

When the padlock is used, the padlock of
the OFF button is released.

©)

OFF instructions

Circuit breaker (solenoid)
control voltage @ .

110-125 V AC
220-250 V AC

.-
110-125V DC
220-250 V DC
A
When connecting a control

circuit terminal block,
refer to page 43.

O OFF

/\CAUTION

Apply voltage to and on the control circuit terminal
block within the specified operating voltage of the circuit breaker.
Failure to do so may result in malfunction of the circuit breaker.

ENGLISH I
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Circuit breaker (solenoid) control rating

Applicable . Current L Criterion for power
Rated voltage (V) voltage range (V) Applied voltage (V) (Peak value) (A) Operating time (s) requirement
110 6.5
110-125 93.5-137.5
AC 125 7.7 1000 VA
(50/60 Hz) 220 3.3
220-250 187-275
250 3.9
<0.3
110 7.1
110-125 93.5-137.5
125 8.4
DC 1000 W
220 3.5
220-250 187-275
250 4.2

(Note) In consideration of the voltage drop, set the power supply capacity for the solenoid not to be less than the operating voltage.

10.2 Direct switching operation

10.2.1 Closing

When the voltage for the ON operation is applied to and of the control circuit terminal block and the
ON button on the circuit breaker is pushed, the circuit breaker is closed and “ON” is displayed on the ON/OFF
indicator. The operating load is 50 N or less. The circuit breaker has the one-pulse circuit that operates only
once with one closing instruction.

For the circuit breaker with the Under voltage trip device (UVT), when the power supply is applied to and
terminals, the circuit breaker is closed. (The circuit breaker can be closed 1.5 seconds after the power
supply is applied to the Under voltage trip device (UVT).)

(Note)

o If the voltage for the ON operation is not applied to and of the control circuit terminal block, the
circuit breaker is not closed even if the ON button is pushed. If the OFF lock devices (padlock, cylinder
lock, or castell lock) are used, perform the closing operation after releasing the lock. For the drawout
type, open/close the circuit breaker when the drawout position is CONNECT or TEST and the lock plate
protrudes. For the circuit breaker with the Under voltage trip device (UVT), apply the rated voltage to
the circuit breaker.

a. Failure to do so can result in the circuit breaker closed (turned ON) accidentally due to malfunction of
the control circuit (or switches) connected to and[S2].

b. The control circuit to close the circuit breaker is comprised of the semiconductor elements. If the surge
or noise more than the specified value is applied to the circuit breaker, the circuit can be damaged.

c. The safety circuit is built in to prevent accidental operation when the circuit breaker is damaged. To
reduce the risk, do not apply the power supply to and when the circuit breaker is not closed
for a long term.

10.2.2 Opening

When the OFF button is pushed, the circuit breaker is opened and “OFF” is displayed on the ON/OFF indicator.
The operation load is 50 N or less.



10.3 Remote opening/closing operation

10.3.1 Closing
When the voltage for the ON operation is applied  Standard controller diagram
to and of the control circuit terminal
block and the ON switches and on L
the outside of the circuit breaker are turned T

ON, the circuit breaker is closed. Remove the
caps on and of the control terminal
block before connecting the terminals.

The circuit breaker has the one-pulse circuit that
operates only once with one closing instruction.
For the circuit breaker with the undervoltage
trip device (UVT), when the power supply is

Solenoid { Solenoid
controller coil

— e |||

| ON
E'\ button

Close to ON

(less than 10 m)

/

Circuit breaker

applied to and terminals, the circuit
breaker is closed. (The circuit breaker can be
closed 1.5 seconds after the power supply is
applied to the Under voltage trip device (UVT).)

(Note)

When closing the circuit breaker, do not apply the voltage to and terminals while and

switches are turned ON. Do not open and close the circuit breaker at intervals of one minute or shorter.

a. Doing so can result in the circuit breaker closed unexpectedly due to malfunction of the control circuit
(or switches) connected to and[S2].

b. The control circuit to close the circuit breaker is comprised of the semiconductor elements. If the surge
or noise more than the specified value is applied to the circuit breaker, the circuit can be damaged.
The safety circuit is built in to prevent accidental operation when the circuit breaker is damaged. To
reduce the risk, do not apply the voltage to and when the circuit breaker is not closed for
a long term.

10.3.2 Opening

The use of a shunt trip device (SHT) or an
under-voltage trip device (UVT) enables to
electrically trip the breaker.

When an SHT is used, apply the rated voltage

SHT circuit diagram

Circuit breaker SHT

to and on the control circuit terminal L ¥
block. 2_14#( Circuit for
When a UVT is used, open the trip terminals gl%‘g;)' | locking the
DT1]and on the control circuit terminal Y @_( g?g';g;ﬁ%kfr
block. (Short-circuiting bars and caps have been bl T

| °

fitted to the terminals before shipment. Remove
them before using the terminals.)

Or cut off the applied voltage to| D1 |[and | D2 |.

(Note)
SHTs and UVTs are optional accessories.

Diode rectifier is not used for control source 24-30 V DC and 48-60 V DC.

UVT circuit diagram

Circuit breaker UvT
Power supply = V.
""" hd
: Circuit for voltage @
| monitoring and
coil energization
Trip button D2 ‘_g T
i_l—: = ——
:I OFF function circuit
2 m max. DTZ "c"
! UVT delay unit
L

ENGLISH I
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11. OCR alarm (AL) [MRE: Manual reset type]

AL is standard equipment on the circuit breaker with ETR.

When the circuit breaker trips with the LTD, STD, INST, or GF pickup current, the manual reset button protrudes

and AL is output continuously.

In this case, to reset the circuit breaker, press the manual reset button on the front of the circuit breaker until

the button clicks.

/N\CAUTION

or fire.

B>

Remove trip causes before turning on the circuit breaker. Failure to do so may result in an electric shock

Manual reset button

O s
A 5
=

/\CAUTION

Tripping state (protruding)

Reset state (not protruding)

vy
o0
%E‘
7 =

-

g

m
o
=R

Even if the circuit breaker is turned on while
the manual reset button protrudes, the ON
operation is not performed.

Press the protruding manual reset button
until it clicks to reset the circuit breaker.
AL can be released and the circuit breaker
can be turned on.

The following table lists the electrical capacity of AL. The following figure shows the internal wiring diagram.

Switch rating

r
I

_

| OCR alarm switch

T

!
L

Current (A)
Voltage (V) o -
Resistive load Inductive load

AC 240 3 2
(50/60 Hz) 125 5 3
240 0.2 0.2
DC 125 0.4 0.4

30 4 3

(Note 1) Using the power supply part with the contact output, which requires a control power supply, enables
the contact output for each cause of overcurrent trip. This is the same function as AL.
(For more details of the function, refer to the section 16.3 (page 32).)

(Note 2) AL is not output when OFF operation (SHT operation, UVT operation, or OFF button pressing) is performed.



12. Cylinder lock (CYL)

12.1 Locking procedures

1. Press the OFF button to turn off the circuit
breaker.

2. Hold down the OFF button and turn the key
to the locking side. Then, the key can be
removed, and the circuit breaker will be
locked in the off state.

12.2 Releasing procedures

1. Insert the key, and turn the key to the re-
leasing side.

2. If the key cannot be turned smoothly, hold
down the OFF button and turn the key to the
releasing side.

ENGLISH I
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13. Safety shutter (SST)

SST can have the upper shutter and the lower
shutter kept open independently.

Operational rod

1. Push the operational rod of the shutter to be
held until the shutter opens, and turn the rod
counterclockwise.

2. To close the shutter, push the operational
rod to release holding. 5

/\DANGER

Opening the safety shutters expose connec-
tions which may be “Live”. Do not touch these
connectors. As an electric shock could be
received resulting in severe personal injury
or death.

® (Prohibition)
Do not push the operational rods from

side to side as this will result in being
damaged.

Please refer to the right figure, if you need to
attach the sticker “BUSBARS” and “CABLES”
included in the package of the safety shutter.

Bundled nameplate

USBARS g -

CABLES
- Mam
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14. Safety shutter lock (SST-Lock)

The safety shutter can be locked at the closing
position so that the live parts are not touched.
Prepare a padlock by yourself. 1

1. Mount the shutter lock to the safety shutter.

2. Mount the padlock on the shutter lock.

ENGLISH I
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15. Cell switch (CL)

15.1 How to check the specifications

The terminal screws on the cell switch are arranged corresponding to the terminal numbers on the rated nameplate.

Nameplate 1

Cell switch CL-4-V

CL_ 3] C2 /32t ][ e J[33t][cia
CI T 314][c] o] 324]|[CTT
VT 3120V ] 7 VSR T V)

<

Drawout type

=
o

&

!

o

—|

=

ol il

Cell switch

*In case of CL: 2C1T1D

15.2 How to connect terminals

Connect the wire to the terminal block within —

11—
the specified tightening torque. The following ﬂa — e E—ﬁ
table lists the drawout position depending on FT 11 1.1 o0¢
the specifications of the cell switch.
Wire the lead wires through the lead wire hole

on the top of the circuit breaker and fix them in @ . ~ @

the terminal block with screws. F %@@@L i Lead wire hole
When wiring, do not damage the lead wires. Wire EECREEER !

them so that the excessive tension is not applied /M:Em WT

to them when the circuit breaker operates. —

After wiring, check that the wires do not interfere

with the operation of the circuit breaker and el sitah Cl-4-y

the output properly switches depending on the ot 3 et

drawout position.

Specifications Position for the drawout operation
CL-C CONNECT
CL-T TEST
CL-D DISCONNECT Terminal block
(Note)

Overtightening can cause damage to
the terminals and/or screws.

The terminal screws are M4 binding head
screws. The following figure shows an available
solderless terminal.

—

¢4.3

- Terminal screw (M4)
Tightening torque: 0.98+ 0.2 NIm

‘Smm‘

20 mm or shorter
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16. Electronic trip relay (ETR) section

1. ERR. LED, Contact alarm output

When any abnormality or setting failure is
found in ETR, the LED alerts the operators
to the abnormal status. When the power
supply type is P3 or P4, contact output is
given between and on the control
circuit terminal block.

» ETR function abnormality (Microprocessor, H/W)

* Internal wiring abnormality of the circuit breaker re-
lated to ETR

2. RUN LED
This LED indicates that ETR is functional.
When control power is applied or approx. 10%
of rated current, flows into the main circuit,
the LED will light.

3. Trip indicator (LED and contact alarm
output)
The LED indicates the tripping or pre-alarm
status. When the power supply type is P3
or P4, contact output is given between [513
(common) and [524],[534], [544], and [554]
on the control circuit terminal block.
When the current exceeds the pre-alarm
current setting (Ip), the PAL LED will blink.
When the half time of LTD passes, the PAL
LED will light and output the contact.

4. Frequency selector switch for an ETR
with DP
To ensure measurement accuracy, set this
switch according to the circuit frequency to
be used (50 Hz or 60 Hz).

0 (Note)

To ensure measurement accuracy for an
ETR with DP, set the frequency selector
switch according to the circuit frequency
to be used.

5. MCR (Making current release)
Only when the circuit breaker is turned on
(from the off state), it has the INST char-
acteristics. After it is turned on, the INST
characteristics will be disabled. MCR can be
functional by setting the INST setting dial of
ETR to the MCR side.

6. RESET button
The trip indicator (LED and contact alarm
output) can be reset by pressing the “RESET”
button on the front panel of ETR or short-cir-
cuiting and on the control circuit
terminal block.
Afunction is provided to temporarily lock LTD
and STD when the INST characteristics is
tested with the field test device. (Refer to the
instruction manual for the field test device.)

E ERR. LED

H RUN LED

RUN OVER I
|

LED indicating

cause of tripping -

LED indicating
cause of tripping -

B Frequency

selector switch

foran ETR
with DP

|
ERR.I 80
|
60

7\?\ %Ilu
.

Ip/-

[
- o \
\ |

H MCR

|

JE-

1000 |

INST 4 2 , MCR
6 4

8 6
10 8
12 10

16 12
litxin 16

100 150
50

25j
12 lu x2

Ti(s)

.1 06 06
A

£

re Tsds)  pt
ON OFF

15
(OVER) TEST

Tges)

RETUN

. .15

. 3

. .8
€15

TRIP ALARM

L/S LOCK I

@ RESET
button
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16.1 Load current LED

The current value which is used as the reference of the load current indication LED varies depending on the
characteristics setting.

Usage ETR type BrRGe EUITER LED g ierifiem When the “OVER” LED is lighting, the current value
OVER = is over LTD pick-up current. The circuit breaker
| 100 mm carries out trip operation after specified time.
u
General .
protection use St Unl(rzlltjer:g:]ptjted 80 mm
60 =
%lIu

16.2 Pre-alarm function

When the current exceeds the pre-alarm current setting (Ip), the PAL LED will blink. When the half time of LTD
time passes, the PAL LED will light and output the contact. For the operation time, refer to the characteristic curve.
When an ETR with DP is used and the load current exceeds the pre-alarm current setting (Ip), the back light
of the liquid crystal display (LCD) will change from white to red.

(The back light will only change to red. Pre-alarm information will not be displayed on the LCD.)

Current

(L

—
PAL LED M Lighting “ !7

| Blink X

H ! )

! [on ¢ OFF
PAL contact : | _
output o 12T Elapsed time (t) _

16.3 Control power supply

It is necessary for trip indicator (LED, output contact) operation and current indication. For overcurrent and
short-circuit protection, even if there is no control power supply, the operation is done using the internal CT energy.

Power supply module

Applicable voltage Criterion for
Type Rated voltage range (V) power requirement (VA) Alarm output
100-240 AC (50/60 Hz)/ 85-264 AC
P3 100-125 DC 85-138 DC 15 5 output contacts
P4 24-60 DC 18-72 DC 10 5 output contacts

Contact capacity (Type P3 and P4) «

Current (A)
Voltage (V) Resistive load Inductive load
= cosp =04
cosp =1.0 UR=o5
AC 240 1 0.5
DC 125 0.1 0.05
30 1 1

(Note) Taking into consideration the capacity of voltage drop due to factors other than the circuit breaker, set
the working voltage range of the power supply capacity.



Self-holding/Automatic reset setting of 5 contacts

1.LTD 2. STD/INST 3. GF 4. PAL 5. ERR.
Self-holding Self-holding Refer to lower table | Automatic reset Automatic reset
ETR dial set GF
TRIP side Self-holding
ALARM side Automatic reset

Self-holding: The output is maintained until it resets.
Automatic reset: The output will be reset if it backs to normal condition.

/\CAUTION

In the case of power supply type P3 or P4, a high-sensitivity relay is used for the alarm contact output. Therefore,
a chattering noise (output error of approximately 1 ms) may be caused by ON/OFF operation of the circuit breaker
depending on panel installation conditions. When using in a highly responsive sequence, install a filter circuit of several
ms or perform sampling double reading, or the like.

ENGLISH I
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17. Characteristics setting of ETR

171 Setting of over-current tripping characteristics

Operating characteristic curve (for general purpose: Type S1)

5000 —
4000 LI~ 1 @
3000 THR
40
2000 H 30
‘ Pre-alarm current: Ip
- - 0 20
1000 [1u x;o.es} 1.?(;}&%%0}.(})4}1) ove}m %o? il 2
j N I  —
N 1 10
500 {—{ Uninterrupted current: lu 7 8 (min)
| ;‘gg [ irx 0.8-1.0 (step 0.02) IR 6
LTD pick-up 1.05x Iu...Non pick-up \ 4
200 1.25x lu..Pickup [T [T
[ 100 i :§i \ LTD time: T ||
RN 1 12-25-50-100-150 (5)
v | 4 & ] FEAR Y £ 20% N F
O @ @ ; NSNS s
~ 30 30
[ L ‘ - A 20
L ) 2 Pre-alarm time: Tp
e TLI2+ 20% (atlux 2)
= 10 ] I T 10
8’ —— STD pick-up current: Isd
S5 [ Irx 15-2-2.5-3-4-5-6-7-8-9-10 + 15% [{1] 5
g 3 6 :
1 —|— 1 | ()] 3 3
H o
O ez N[ o ? 2
RUN O\/ER-I 5‘}*‘."}: 132)‘.}3 U U With MCR
; 1
el il i 6] 1 \SE=EE
1l [ERR or ® "f;‘"’ 1:)‘0'?50 il s STD time: Tsd (Note 1) (Note 2)  [HH] LN\ = 5
o o2 255?*" ® + ——10.06-0.1-0.2-0.3-0.4-05 (s) + 20% [[1] ( 2
o . ol & . w2 - ) (@tlsdx 15) N 3
lu(xir) ! TL(s) 2 2
— 34 106 06 — N
i 2?*}6' , (w }g °
1.5 . 8 . 3 1 1
= Isd) g 5Tci5 "ron B2 i /
sd(xIr) 1t S 12t | 1
@lon B S o | (ramp) ] ( &
Ig(xin) Tge) g; I’t OFF Z — .g;
s i, 7 3 s % | Current ) Max. breaking ’
j)".*} , 85{‘. 3 102 | LTD pick-up, Ip ... % of Uninterrupted current lu L A" NST/MCR pick-up current: li time (Note 3) -+ .02
R .5 i
1 153 155 lu, Isd, i ............ % of Current setting Ir Irx 2-4-6-8-10-12-16 + 15%
at
.01 01w
somz Mﬁ = 1 2 5 10 2 S ;om0 S0 100 200 5000 10000
Ps
8 = RESET /
76,524 92 Current (%)
g, e
Lis TEST .
1o @ (5o (Note 1) (O operation)
J‘ I i When Tsd = 0.06” setting, operating time is 0.04-0.1 s.
When Tsd = 0.1” setting, operating time is 0.1 s + 50%.

P

Adjustable setting range

(CO operation)

When Tsd £ 0.06, 0.1” setting, operating time is 0.04-0.15 s.
(Note 2) I’tis selectable: ON or OFF.
(Note 3) When CO operation, max. breaking time is 0.135 s.

L . . Factory
No. Setting item Mark Adjustable setting range Accuracy default value
Current setting Ir 0.5-1.0 (step 0.05) x In (CT rating) — 1.0
Uninterrupted . . 1.05 x lu -+ Non pick-up

current lu 0.8-1.0 x Ir (step 0.02), Pick-up current: 1.15 x lu 125 % Iu --- Pick-up 1.0
LTD time T 12-25-50-100-150 s at lu x 2 + 20% 150
STD pick-up current | Isd | 1.5-2-2.5-3-4-5-6-7-8-9-10 x Ir + 15% 10

B g 0.5-0.4-0.3-0.2-0.1-0.06 - 0.06-0.1-0.2-0.3-0.4-0.5 s + 20% 0.5 (t ON

i - . 1
5 STD time Ts (12t ON) (I’t OFF) (atlsd x 1.5) (Note) ( )
INST/MCR . 16-12-10-8-6-4-2 - 2-4-6-8-10-12-16 x Ir
+ 159

o pick-up current . (INST) (MCR) + 15% 16 INST)
Pre-alarm current Ip lu x 0.68-1.0 (step 0.04) -OVER + 10% OVER
- Pre-alarm time Tp 1/2 T atlu x 2 (after 1/2 T, PAL contact output turns on.) + 20% —

The table and the figure include both optional display. Pre-alarm current OVER” setting is lux 1.15.

(Note) (O operation)

When Tsd £ 0.06” setting, operating time is 0.04-0.1 s. When Tsd = 0.1” setting, operating time is 0.1 s+ 50%.

(CO operation)

When Tsd £ 0.06, 0.1” setting, operating time is 0.04-0.15 s.



17.2 Setting of ground fault protection characteristics

| "

"

Ground fault protection characteristic curve

cF | Ta 60 1
. NN ® ] i
i T .| @ Ground fault pick-up current: Ig
TQF f.*} (J‘} 30 Inx 0.1-1.0 + 20% (step 0.1) 30
soHz m soHz TRIP ALARM 20 - ’\‘/ 20
TEST 25 84 0 RESET /
ooy O (E0) == / 10
LT | Hou v 10
5 5
@L’!‘—J 4 I 4
@ 3 N 3.0 - 3
[ 2 2
£
(NOte) @ LY Ground fault time: Tg (Note) IS
When the 3-pole circuit breaker is used = e 0.1-0.15-0.3-0.5-0.8-1.5-3.0 (s) + 20%
. Wi - o [
ona3 pha§e 4 W|r.e system, the N-pole 8 5[] s
CT (NCT) is required for ground fault 4 -\ 4
protaction. B e 3 e R
For the specifications, refer to the catalog. 2 O, X
For the NCT installation, refer to the in-
struction manual included in the product. == 01 .
When the ground fault pick-up current ii\ L
. . .05 .05
(1g) is 0.1, the control power supply is ‘o4 ‘04
required. 03 03
.02 02
10 20 50 100125 150 200 500 1000
Ground fault current (% of CT rating In)
(Note) When Tg = 0.1" setting, operating time is 0.1 s + 50%.
When Tg & 0.15” setting, operating time is 0.15 s+ 30%.
. . . Factory
No. Setting item Mark Adjustable setting range Accuracy default value
GF pick-up current lg | 0.1t01.0x In (0.1 steps) + 20% 1.0
—_-— T 3-1.5-0.8-0.5-0.3-0.15-<0.1 - <0.1-0.15-0.3-0.5-0.8-1.5-3 s + 20% 3 (TRIP
me S
9 (TRIP) (ALARM) @15x g | (Note) (TRIP)
. . . ) . . Setting for TRIP
- Alarm output — Setting for TRIP: Self-holding/Setting for ALARM: Automatic reset — (Self-holding)

(Note) When Tg = 0.1” setting, operating time is 0.1 s+ 50%.
When Tg = 0.15” setting, operating time is 0.15 s + 30%.

ENGLISH I

E-35



E-36

17.3 Setting procedure

1. Prepare a small flat tipped screwdriver.

|

0.8 mm max
-

. Insert the flat tipped screwdriver into the

opening of the ETR cover. Then, lightly turn
the screwdriver to the upside as shown in
the left figure, and the ETR cover will open.

. There are two kinds of switches for

characteristics setting and for trip indicator
reset. They should be used as follows.

a. Adjustable in steps
Rotary code switch is used. Do not set
the switch at points between steps.
The setting value is the same when the
switch is positioned at the thick line. (Set the
switch with a torque of 0.02 N-m or less.)

0 (Note)

If the switch is set at points between
steps, the characteristics setting
value will be decided at either end
of steps.

b. Push button
This is a return-type push button. Press
it with force of 3 N or less.

. For ETR with Display (Option), there is a slide

type switch (Frequency selector switch) as
the left side picture shows. Do not set the
switch at points between the slide. When
operating the switch, use a flat tipped screw-
driver of the following size.

T —

= QZCE:TD
e

™

£+ 11 1)
g Side view of the flat tip

. When the characteristic is set up, use a

device like a field test device, etc. to make
sure that the required characteristic has
been set.

. When sealing, seal the ETR cover by using

the sealing hole at the top of the ETR cover.

RUN I OVERIE
|
100

|

ERR. I 80
|

Press the screwdriver
in the direction of the
arrow to open the ETR
cover.

Sealing hole

ETR cover
Operating hole for resetting

7 INST 4 2 , MCR :I
6 8 6 4
8 6
5 9| 10 8 o
12 10 @

Adjustable in steps

/\CAUTION

r ——— = T A

1 Tges) 1 0.02 NOm or less

| . 25 1 s |

1 5. 3 |

I TRIP 3ALARM I

[ e —— e -

TEST 6 84 o RESET .
6&@1 ‘.— Push button
1.15
1p (xlu) (OVER) Egigck)ﬁ
i | /A\CAUTION

y) ! !
i -—)

In the case of ETR with Display 3 Norless

GF

19 (xIn)

50Hz

Frequency selector switch
(50 Hz/60 Hz)

|

,—0

Sealing hole




17.4 Precautions when checking characteristics using the field test device

/\CAUTION

Before performing the test, make sure that no
power is supplied to the main circuit of the circuit
breaker. There is a risk of an electrical shock.

(Note)

For the operating procedures of field test devices Y-2005
and Y-2000 (discontinued model), refer to the instruction
manual included with the field test device.

When checking the characteristics of ETR with field test devices Y-2005 and Y-2000 (discontinued model), it is
necessary to set the characteristic setting switch of ETR as follows.

1. When testing the over-current tripping

opera’uon or prg-alarm op.eratlon with t.he i OUTPUT OUTPUT
signal output pin of the field test device T e 3 S3_
setto S1 or S3 HHHHHH owkeRe O or | OZ
005 S2 S1~ S2 St

. Oex (OO

When performing an over-current operation
test by setting the signal output pin of the
test device with ground fault protection
characteristics (GF) at S1 or S3, turn the
ground fault time (Tg) setting switch to
the “ALARM” side.

Field test device (Y-2005)

FREGUENCY || uTPUT,
S0h2/60z || $1/52/53

st siow|
lo/b/E TR TP O

[ VT [ ReseT

vV |DOWN

If the test is performed with the ground fault GF g (xin) ) ’

tlme (Tg).settmg switch set to the “TRIP Ig spda, 7 | s34 ¢ 15 el Setthe Ground fault time
side, tripping may be caused by the ground Tq .1@9 S{J.}i (Tg) to the ALARM” side.
fault operation depending on the setting of o . O I s o %

the ground fault operation characteristics. ) ALARM

In such cases, the over-current operation
cannot be checked.

2. When testing the ground fault tripping | OUTPUT
operation or ground fault alarm output —o 33
with the signal output pin of the field test L O
device set to S2 HE 533 o)
If the ground fault tripping operation or W—“]] ’[:—i E]] [%m —.
alarm output is tested with the signal out- (o ] (12 ]3] [V ] 7] 7 Jom
put pin of the test device set to S2, make [so o] [0 ][ C Jseq] TET A

settings so that the short time delay pick-up
current (Isd), short time delay operating time
(Tsd), and instantaneous pick-up current (li)
setting values are higher than the ground fault
current (Ig) and ground fault time (Tg) values.
If the above settings are not made, the
ground fault operation cannot be checked
in some cases as a result of tripping by the
over-current operation.

(Example)

Rated current setting (Ir) : 0.5 x In
Ground fault current (Ig) : 1.0 x In
Ground fault time (Tg) :0.3 s (TRIP)

TRIP
50Hz 60Hz

TEST SIGNAL SET

RUN [ OVERIE
| -

10000 |

|
—{| | e 80
|

When rated current
setting (Ir) is set to 0.5.

p
=
C
—

60 .
PAL %lu
|

|— When Iris 0.5 and Ig
is 1.0, set the
instantaneous pick-up
current (li) to 4 or more.

L When Iris 0.5 and Ig is
1.0, set the short time

delay pick-up current
L (Isd) to 2.5 or more.

When Tgis 0.3 s,

[

set the STD time
(Tsd) to 0.4 s or more.

When ground
fault time (Tg) is 0.3 s.

(IIE Loci

5
Ip (xiu) (OVER)

L When ground
fault current (Ig) is 1.0.

ENGLISH I
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18. Procedures for operating Display (LCD)

A protective sheet has been affixed on the Display (LCD) to prevent scratches. Remove the sheet before
starting the operation.

When removing the protective sheet, static electricity may be generated to light the LCD. However, it will go
off in a short time by self-discharge. Also, the display may flicker due to internal processing for refreshing the
display. This is not a malfunction.

18.1 List of display items

List of measurement items

Measuring items Measuring Display indication Remark

Indication of 1 to N-phase concurrently
0t0 200% In | **** A (In = 630 A to 1600 A) (Bar graph display is also available)
Maximum value ad

Load Current of each phase
current (A)

Fundamental harmonics of
each phase

Harmonics of each phase % A (In =630 Ato 1600 A)
Harmonics (3rd, 5th, 7th, 9th)

current (HI) | Each phase total value

Each phase total distortion
rate LA

0to 100% In Indication of 1 to N-phase

Content rate of each phase

LTD | ***** A(0-19999 A)
. 0t02000% In | STD O
Fault Trip cause/Fault current INST | ™*-* kA (20000 A and more)
memory 0t0200% In | GF | ***A GF is an option
Elapsed time since tripping 0t0o24:00 | h:m Time is recorded up to 24 hours
18.2 LCD display
L Liquid crystal display (LCD) screen

Displays the measured value of load current,
harmonic current, trip information, and LCD setting.

The back light changes from white to red in the following cases:

v | 2
O O « Trip operation
b ?

« Pre-alarm output

v (Down), and O (Right) keys

Used to select and determine the display menu on the LCD screen.
(Press the key with a force of 3 N or less.)

18.3 Basic operation

Press the “¥” and “»” keys under the liquid crystal display (LCD) screen to operate the screen.
V (Down) key: Selects the item in the screen in descending order. The selected item is displayed with blinking.

» (Right) key: Fixes the selected item and opens the display screen for the item.
The screen for the high-order item is displayed by selecting the “RETURN” item and pressing the key.
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18.4 Screen display and LCD setting

18.4.1 Menu selection and screen display

Selecting the menu on the MAIN screen opens the screen for each item.

* METER
* TRIP

: Measured value display
: Trip information display

« SETTING : Liquid crystal display (LCD) setting

Fixing with the

MAEIN | METER |
> key
"METER 4 > {CURRENT CAIN
‘TRIFP *HARMOMNILC CAIF ]
SETTIHMNG ‘HARMONIC Xk
‘RETURHN »

%
T
I
T

Selecting with the Ykey

The currently selected item
is displayed with blinking.

The currently displayed screen
item is shown in white letter.

Display of
measured values
Refer to 18.5.1

Display of trip
information
Refer to 18.6

Liquid crystal display
(LCD) setting
Refer to 18.4.2

18.4.2 Liquid crystal display (LCD) setting (contrast and back light)

The following table shows the setting specifications for the SETTING menu.

Setting item Setting contents (range) Default setting value
CONTRAST -2/-1/0/+1/+2 0
SETTING -
LCD-BL (LCD back light) AUTO OFF (Note) /Always ON/Always OFF Auto OFF

(Note) When the LCD back light is set to “AUTO OFF”, the back light will go off automatically when there has been no key operation for
five minutes. Pressing any key lights the backlight when it is off.

The following describes the procedure for setting the contrast and back light of the liquid crystal display (LCD).

' Fixing -
HAAsCrE— " " I |
> key with the
COMTREAST 4 P>+ ] » key
LCD-EL b - [ ]
‘RETURH 3 v I | }
L ]
=L 1 e———— Selecting with
the ¥ key
) ) LCD contrast setting screen
Selecting with
the ¥ key Fixing Fixing
LLD-BL [ i
with the with the
v SAUTO-0FF b o P key MO
.0H 4 } ................... » HES
> -OFF b
‘RETURHN -

LCD back light setting
Selecting with the ¥ key

———
—om

To MAIN screen

Selecting with the ¥ key

ENGLISH I

E-39



18.5 Display of measured values

18.5.1 Measurement items

On the METER menu, measured values of load current (CURRENT) and harmonic current (HARMONIC) can

be displayed.
METER R CURRENT LA ]
guerenT.  fade e TR] 9] 409 B
Hegponlic L=y 135[][] 9 - 0.0 Refer 10 18.5.2

083 8

" 0.0

Display of harmonic
current value
Refer to 18.5.3

:¥ E } E R : I 56 8 12 56 8 Display of distortion
SETTIMNG LR S > . " rate and content rate

of harmonic current

To MAIN screen Refer to 18.5.4

©56.8 " 0.0

18.5.2 Load current

m Display items 0 (Note)
To measure the accurate value, set the
frequency selector switch according to the
circuit frequency to be used as described
in page 31.

* Present value of each phase
* Present value of the maximum phase
» Bar graph display
(Display of the ratio to uninterrupted current (lu))

» Key operation

The maximum current phase is displayed.
v

lﬁ!ﬂﬂ?ﬂlT!:ll;Keyt l_!.ll ;Keyt I:" N
operal |on operation —_
5[] L] 2 gg- B A .Y p .............. p [7 eeee— @40

13 ————

IN

1501.

i Present value of the
i maximum phase
The N-phase current

is not displayed for

a 3-pole product.

©500.8) " 0.0

Present value of T
each phase

Bar graph display

The N-phase current is not
i displayed for a 3-pole product.
¥ Key operation

¥ Key operation ¥ Key operation

To METER screen

P
<9

mMETER |
CURREMT LRI
*‘HEEMOMNIC CAIM
HARMOMIC N
‘RETURHN >
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18.5.3 Harmonic current

m Display items

* Present value of the fundamental wave in each phase

* Present value of harmonics (3rd, 5th, 7th, and 9th
harmonic) of each phase
 Total present value of each phase

@

(Note)

To measure the accurate value, set the
frequency selector switch according to the
circuit frequency to be used as described
in page 31.

» Key operation

0847

0g 8

> Key
operation

» Key

409,00 407 T

operation

185

=188

©284.5

IM

0.0

IM

0.0

Total present value of

: each phase

W Key operation

°A08.7

Present value of the
fundamental wave in

The N-phase current is each phase
not displayed for :

a 3-pole product. ¥ Key operation

»
»

IM

° 185

0.0

ENGLISH I

¢ Present value of harmonics
¢ (3rd, 5th, 7th, and 9th harmonic)
. of each phase

¥ Key operation

| To METER screen
v

METER |
"CURRENT LRI
‘HARMONIC [HI
-HERMONIC e
‘RETURN »

—

The 3rd order, 5th order, 7th order,
and 9th order are displayed by
» key operation in this order.

18.5.4 Harmonic current (distortion rate and content rate)

m Display items

« Distortion rate of each phase
» Content in each order of each phase

mMETER |

CURREMT [LAIK

-HARMOMIC LAIM

*HARMONIC (=1

"RETURHN 4
A

| To METER screen

®

(Note)

To measure the accurate value, set the
frequency selector switch according to the
circuit frequency to be used as described
in page 31.

The 3rd order, 5th order, 7th order,
and 9th order are displayed by
» key operation in this order.

¥ Key operation

¥ Key operation

VTR 8] 5 8] | e |7 37 38
Sseg™ 0.0 ° 36" 0.0

Distortion rate of
each phase

Content rate of the 3rd
order in each phase

¥ Key operation

i 00 007
© 00" 0.0

Content rate of the 9th
order in each phase

» Key operation
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18.6 Trip information

When tripping has occurred, the trip information screen will appear automatically, and the back light will change
from white to red. The trip information screen will remain displayed until tripping is reset.
The trip information means the history of the cause of the last fault.

m Display items o (Note)
« Trip cause To store memory for the Trip cause, it is
« Fault current value necessary to apply power to the control
 Elapsed time since tripping (max. 24 hours) power supply (P3 or P4) described in
page 32.
To MAIN screen W Key operation Elapsed time
v since tripping
[T fikie LkH]
Fixing with 2 4 B B g
‘METER b .
TRIF p fhedkey FINST
SETTI

T
T

e_.._ ol

T EHE d 2 3 5 » Key operation
I =t

Select TRIP using the ¥ key. Trip cause Fault current value
If there is no fault history,
“ NO DATA” will be displayed.

Operating the “¥” or “p” key in the trip information screen returns to the screen displayed before the occurrence of tripping.

2 4 : B Operate the ¥

IMST or b key Returns to the screen displayed before the occurrence of tripping.

............................................ »
2 3 5 (The back light also changes from red to white.)
]
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19. Troubleshooting of ETR

If you have encountered a trouble during operation, check the following items.

1. Current is displayed as 0 A when you perform a test with the field test device.

While the test signal and voltage are input by the field test device, the LCD indicates the current value as 0 A

according to the specifications.

If you perform a trip test with the field test device while supplying power to ETR through the control power

sources (P3 or P4), the following operations will occur.

» While test signals are being input, the indicated values of load current and harmonic current will all be 0 A.

« If a test signal exceeding the pre-alarm current setting (Ip) is input by the field test device, the current
indication will be kept at 0 A and the back light will change from white to red.

« If a trip operation is performed by the field test device, the back light will change from white to red and the
fault current value will be displayed on the trip information screen.

While voltage is supplied from the test terminal of the field test device, the current indication on LCD will be

kept at 0 A.

ENGLISH I

2. The load current indication is 0 A even during energization.
If the measured current value is less than 1.5% of the rated current, the value is cut off so that the indication
is 0A.

3. The elapsed time since fault occurrence is displyed as “----".
If control power (P3 or P4) turns off after fault occurrence when the elapsed time is short after power
application to ETR, the elapsed time since fault occurrence may be indicated as “----" because charging to
the power failure capacitor circuit in ETR is insufficient. To display the elapsed time since fault occurrence
up to 24 hours later, it is necessary to apply control power to ETR for at least 36 hours.

4. The LED display of ETR flashes.
In a dark place, the light emitted from LED may escape to the neighboring LED display.

5. The current value measured by this product is different from the value measured by the other measuring instrument.
This product indicates effective values. Check whether the measuring instrument used for comparison
measures effective values accurately. In the case of a measuring instrument which measures an average
value, the measured value may be significantly different from the effective value if there is current distortion.
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21. Technical note

21.1 Arc space

When the short circuit is interrupted, hot gas is discharged from the exhaust port of the arc-extinguishing
chamber, so provide a clearance as shown in the following table.
In case of drawout type, secure appropriate space to prevent the fingers from getting trapped at the time of

drawing.
Dimensions (mm)
Electrical equipment, appliances, or screen Type AED630-CV to AED1600-CV
l Applicable voltage 500 V AC or less
- ]7 ] A 0 (Note 1)
) ) B 50
Pl A #" gﬂu??;géng Fixed type C 162
D 50 (Note 2)
A 0
Drawout type B 20
C 240
B D 50 (Note 2)
(Note 1) 300 mm or more clearance is necessary to inspect the
arc-extinguishing chamber and contacts.
(Note 2) The wiring space required for the control terminal block.

21.2 Reverse connection available

Line and Load are not defined on the Main circuit terminals. Therefore reverse connection is available without
any limitation.

21.3 Service Conditions

1. Normal service conditions
Use a circuit breaker in the conditions that meet all of the following conditions unless otherwise specified.

a.

Ambient air temperature
Arange of -5°C to +40°C is recommended. However, the average over 24 hours must not exceed +35°C.

. Altitude

2000 m (6600 feet) or less

. Environmental conditions

The air must be clean, and the relative humidify 85% or less at +40°C. Do not use and store in atmospheres
with sulfide gas, ammonia gas, etc. (H2S < 0.01 ppm, SOz < 0.05 ppm, NHs < 0.25 ppm)

. Installation condition

When installing the AE V Series air circuit breaker, refer to “22. Inspection and Maintenance” (page 46)
in the catalogue and instruction manual.

. Replacement yardstick

Approx. 15 years. It is dependent on the environment. Please refer to “22. Inspection and Maintenance”
(page 46) section of this manual.

. Special service conditions

In case of special service condition, service life may become shorter in some cases.

a.

Special environmental conditions
High temperature and/or high humidity corrosive gas.

. Special ambient temperature

If the ambient temperature exceeds +40°C, the uninterrupted current rating will be reduced.

. Special altitude

If it is used at 2000 m or higher, the heat radiation rate is reduced, decreasing the operating voltage
rating, continuous current capacity, and breaking capacity. Moreover the durability of the insulation is also
decreased owing to the atmospheric pressure. Apply for further detail.

ENGLISH I
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22. Inspection and Maintenance

An after-sale service person approved by Mitsubishi Electric inspects and maintains the products. Contact
information is listed on the last page of this manual. Please check it and request inspection. When you inspect
and maintain the products, read thoroughly section 22.3 Inspection Details.

221 Guidances for Inspection and Maintenance

: The circuit breakers are inspected to detect part that may be deteriorating at an early stage,
resulting in maintaining the performance of the circuit breaker through timely renewal of
consumable and deteriorating parts and preventing accidents that could otherwise arise as the
circuit breaker approaches the end of lifetime.

Maintenance:[Regular maintenance such as grease lubrication, as-needed replacement of component and so

on, is necessary in order to maintain the performance of the circuit breaker.

Inspection

22.1.1 Guidances for Inspection and Replacement according to the period of use and the usage environment

It is recommended that periodic inspections are performed about once a month commencing use thereafter
according to the guidelines for inspection, maintenance and renewal to ensure a stable, long-term use of the
circuit breaker.

Environments Specific examples Guidances for | Guidances for | Guidances for
P P inspection maintenance | replacement
Norr_nal Indoor where there is no D'St”pUt'on panels in dividual Once every Once every | Within approx.
service . . electrical rooms that are not . -
o corrosive gas and little dust. ) o 2 to 3 years 2 inspection | 7 to 15 years
condition dustproof and air-conditioned.
Locgtlons W'th. especially Geothermal power plants, sewage
service corrosive gas and dust __
Adverse conditions and where humans (treatment) plant, steel works, paper Once every Once a vear Within approx.
environment . factories, pulp factories. Chemical half year Y 1to 3 years
cannot stay for a long period f . . o t
of time. actories, quarries, mining areas, etc.

22 1.2 Guidances for Inspection and Replacement according to the number of operating cycles

Guidances for inspection Product performance
. . Limit of number of operating cycles | Limit of number of operating cycles
Model Number of operating | Number of operating (Note 2) with overload current
cycles with current cycles without With Without Number of
Note 1 current [ ey UInTIEIErT ©
( ) current current 1l Gl operating cycles
AED630-CV
AED1000-CV 6 times the rated
—— —————— Every 500 cycles Every 2,000 cycles 6,000 4,000 10,000 12 cycles
AED1250-CV v Y Y Y current Y
AED1600-CV

(Note 1) Operating cycles shall be regarded as being with rated current, even if the current is much less than the maximum rated current

of the circuit breaker.
(Note 2) When an after-sale service person approved by Mitsubishi Electric inspects and maintains the products according to the period

of use and usage environment



22.2 Preparation before Inspection

/\CAUTION

Before inspecting the circuit breaker, open (turn
OFF) the upper circuit breaker and check that
the power is not supplied.

If the circuit breaker is ON, open (turn OFF) the
circuit breaker and perform the drawout operation.

/\CAUTION

+ The personnel having expertise concerned shall perform any inspection and maintenance. Note that there are the risk of electrical shock.
+ Any maintenance/inspections shall be performed after cutting off the master device and making sure that there is no current flowing.
Note that there are the risk of electrical shock.

If inspection and maintenance should be carried out without cutting of the power supply in an unavoidable cases, wear
rubber gloves and insulated boots laying rubber mat on the floor. Use insulated tools and instruments only. An access
to the live parts is necessary in this inspection and maintenance work, when workers’ full attention should be paid to the
insulation of human body from the live parts.

Any normal opening/closing of the circuit breaker will be done safely because the live parts are covered with insulated
mold case or the like.
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22.3 Inspection Details

/\CAUTION

If you find any failure during the inspection, take corrective action immediately. If the product with any failure is used, the
product may be damaged, leading to secondary accidents.

22.31 Initial Inspection

22.3.1-1 Inspection prior to applying current
Perform the following inspections after installing the circuit breaker and before applying the current.

Inspection item Criteria
1. Are the electrical wires and bars fastened securely to the external line connection main Must be tightened at the designated
terminals? tightening torque (M12 screw: 455 N-m)

2. Are any conductive foreign objects, such as screw, nails, processing chips from the panel | Must be removed completely.
and also connecting lead wires for the withstand voltage tests, left around the terminals?

3. Is the front cover, base, etc. cracked or damaged? There must be no cracks or damage.

4. Has the circuit breaker been flooded or is there condensation of dew? There must be no flooding or dew
condensation.

(Note 1) Follow the standards in 22.3.1-2 when carrying out withstand voltage test.
(Note 2) Follow the standards in 22.3.1-2 when measuring the insulation resistance using a 500 V megohmmeter.

22.3.1-2 Test locations and standards for insulation resistance and withstand voltage tests

Insulation Withstand
. resistance test voltage test
Test locations (MQ) (Note 1) | (V AC) (Note 2)
ON OFF ON OFF
Between all the terminals of the main circuit connected together and the enclosure or mounting >5 >5 3500 3500
plate. 2 >
Between each pole of main circuit and the other poles connected together and to the enclosure or >5 _ 3500 _
mounting plate. B
Between the upper terminals connected together and the lower terminals connected together. — 25 — 3500
Between each control and auxiliary circuit not normally connected to the main circuit and the main >5 >5 3500 3500
circuit connected together. = =
Between each control and auxiliary circuit not normally connected to the main circuit. (Note 3) 25 25 2000 2000

(Note 1) Must be no less than 50 MQ for the circuit breaker alone.
(Note 2) Voltage application time is 1 min.
(Note 3) There are some locations that withstand voltage tests must not be performed. Check the following CAUTION.

/N\CAUTION

Do not perform the withstand voltage test for the following terminal.
Terminal mark: [N1],[N2], [P4],[RS1],[RS2], [D1],[D2], [DT1], [DT2|

Before performing the test, disconnect the wires [ D1 ], [ D2 |, [DT1], and [DT2]. Failure to do so may result in damage to
the UVT.




22.3.2 User Inspection

Perform the user inspection described in this section once about a month after starting use. After that, perform
the inspection depending on the usage environment. For the periodic inspection (performed by an after-sale

service person) in section 22.1, contact the sales representative or Mitsubishi Electric sales office.

22.3.2-1 External appearance of the circuit breaker

Inspection item

Inspection method

Criteria

Treatment

1. Dust or soil

Visual inspection

or dirt.

There must be no
detrimental deposits of dust

Blow with air upon each periodic inspection or
clean and remove the dust with a drycloth. Do not
use any solvents, such as a thinner.

2. Loosening of the main
circuit terminals

Tighten with a
torque wrench.

Must be tightened securely.
(M12 screw: 455 N-m)

Retighten if necessary.

3. Loosening of control
terminals

Tighten with a
screwdriver.

Must be tightened securely.
(M3.5 screw: 1.0+0.2 N-m)

Retighten if necessary.

4. Cracks, breakage,
deformation, or
discoloration of the front
cover, base, control
circuit terminal block, and
other parts

Visual inspection

There must be no cracks,
breakage, deformation, or
discoloration.

Please contact our company if any abnormalities
on the front cover, base, or the control circuit
terminal block, etc. Replace the circuit breaker if
the base is found to have trouble.

5. Flooding, immersion in
water

Visual inspection

Must be no trace of flooding
or immerision.

occurred.

Replace the product if flooding or immersion has

6. Drawout operation

Visual inspection

Rails must be inserted in
and pulled out smoothly.

Please contact our company if any abnormalities
are found on the rail operation.

22.3.2-2 Conductive parts of the main circuit (External appearance)

Inspection item

Inspection method

Criteria

Treatment

1. Measurement of
insulation resistance

Measure the insulation
resistance with 500 V DC
insulation resistance tester
(megohmmeter).

Must be no less than 5 MQ.
(must be no less than 50 MQ for
the AED-CV alone.)

Testing locations are shown in
section 22.1.

Clean and dust off before
re-measurement. In case the
insulation fails to recuperate,
replace the circuit breaker and
drawout cradle.

2. Soiling of the main circuit
conductor

Visual inspection

There must be no detrimental
deposits of dust or soot.

Clean the main conductor.

3. Misconnection of the
junction

Visual inspection

Must be no deformation and
drop of the junction.

Replace the cradle if there are
any abnormalities.

22.3.2-3 Arc extinguishing chamber and movable/fixed contact

Inspection item

Inspection method

Criteria

Treatment

1. Soot or stains

Visual inspection

No detrimental deposits of dust
or dirt.

Remove dust and clean upon
each inspection.

2. State of the arc
extinguishing chamber

Visual inspection

1. There must be no breakage.

2. There must be no remarkable
arc extinguishing plate
melded.

Please contact Mitsubishi
Electric if there are any
abnormalities.

3. Movable/Fixed contacts

Visual inspection

There must be no remarkable
contact wearing.

Please contact Mitsubishi
Electric if there are any
abnormalities.

4. Loosening of the arc
extinguishing chamber
fastening screw

Tighten with a screw driver for
M6 screws.

Must be tightened securely.
(M6 screw: 5.4+0.8 N-m)

Retighten if necessary.

22.3.2-4 Electronic trip relay

Inspection item

Inspection method

Criteria

Treatment

1. External appearance of
the ETR

Visual inspection

There must be no breakage or
deformation of the external parts
and the setting dials.

Please contact Mitsubishi
Electric if there is any breakage
or deformation.

2. Dust or soil

Visual inspection

There must be no detrimental
deposits of dust and dirt.

Remove the dust with a dry
cloth. Do not use any solvents,
such as a thinner.

3. Operating characteristics
of the ETR

Use the field test device
(Y-2005)

Use the field test device
(Y-2005) to confirm that the
characteristics are within the
standard values.

Please contact Mitsubishi
Electric if the measured values
deviate from the standard
values.
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22.3.2-5 Accessory devices (General accessory devices)

Inspection item

Inspection method

Criteria

Treatment

1. Shunt trip device (SHT)

The circuit breaker is ON and

the specified voltage is applied
to the terminals and[C2]

The circuit breaker must be
changed from ON to OFF.

Please contact Mitsubishi
Electric if there is any breakage
or deformation.

2. Auxiliary switch (LAX)

Check continuity of LAXa
and LAXb.

Must switch in accordance with
the conditions of the circuit
breaker.

Please contact Mitsubishi
Electric if there are any
abnormalities.

3. Under voltage trip device
(UVT)

Check that the UVT operates
correctly by supplying current to
and of control circuit

terminal block.

Must be able to close reliably
upon application of a voltage
that is 85% of the rated voltage
and to trip and disable closing
by the time when the voltage
reaches 45% of the rated
voltage.

Please contact Mitsubishi
Electric if the measured values
deviate from the standard
values.

4. Safety shutter (SST)

Drawout/Insert operation

1. There must be no breakage
of the parts.

Please contact Mitsubishi
Electric if there are any
abnormalities.

2. Must be able to perform the
drawout/insertion operation
without any difficulty.

1. Remove any broken parts
that impair the drawout/
insertion operation.

2. Please contact Mitsubishi
Electric if the drawout/
insertion operation cannot be
performed.

5. Cell switch (CL)

Drawout/Insert operation

Must switch reliably at
the “DISCONNECT” and
“CONNECT” positions.

Please contact Mitsubishi
Electric if there are any
abnormalities.

(Note) For the accessories other than the above, check the user's manual for each accessory.

22.3.3 Inspections after a breaking operation

Inspect the items detailed for periodic inspection (section 22.3.2) when the circuit breaker has performed a
breaking operation as a result of an overload current or a short-circuit current.
Reuse is possible if the relevant criteria are satisfied. A circuit must never be reclosed (locally or remotely)
before the cause of the fault has been identified and cleared.
However, it is recommended that the circuit breaker be replaced as soon as possible after it has interrupted
a large fault current. The circuit breaker should be monitored for unusual temperature rises and other
abnormalities until replacement occurs. Refer to the following chart regarding the level of breaking currents
and the treatments to be performed:

Level of breaking current

Level of the circuit breaker damage

Treatment

1. Breaking current is 6
times or less the rated
current (LTD, STD range)

1. Abnormalities of the external parts

cannot be detected visually.

2. Slight wear of contacts, soiling by

soot, etc.

Reusable.

Refer to section 22.1.2 regarding the switching operation
lifetime at the rated current.

2. Breaking current is 70%
of the rated breaking
capacity or less (STD,
INST range)

1. There is slight overall soiling of the

exhaust ports by soot.

2. There is also overall damage of the
contacts and the arc extinguishing
chamber but only to a slight degree.

Reusable.

The circuit breaker can be used if the relevant criteria in
section 22.3.2 are satisfied.

3. Breaking current near
to the rated breaking
capacity

1. There is significant overall soiling of

the exhaust ports by soot.
2. The contacts and the arc

extinguishing chamber also suffer

considerable damage.

1. Immediate replacement is desirable.

2. If immediate replacement is not possible, the circuit
breaker can be used carefully by gradually reducing the
rated current, etc., provided that the relevant criteria in
section 22.3.2 are satisfied. As an additional test, perform
the withstand voltage test to the live parts of the main
circuit of the circuit breaker at twice the rated insulation
voltage, in other words, at 2000 V.

However, replace as soon as possible.

(Note 1) ETR with the trip indication function, it can be determined whether the cause of the tripping lies in the LTD (long-time-delay), STD
(short-time-delay) or INST (instantaneous) level.
For the circuit breaker with a display, the fault current is estimated.
(Note 2) If the magnitude of the fault current cannot be estimated, treat according to 3 of section 22.3.3.



22.4 Fault Diagnosis

Type and condition of
abnormality

Defect/Probable cause

Treatment

Investigation/Primary treatment

Secondary treatment

1. The circuit breaker
is not closed.

1. The closing operation cannot be

performed.

1.1 The OFF-lock device (CYL,
CAL, Padlock) is not
released.

Release the OFF-lock device.
(CYL, CAL, Padlock)

1.2 The circuit breaker is not in
the correct position.

Change the drawout position to
“CONNECT”, “DISCONNECT", or
“TEST".

1.3 The drawout handle is
inserted.

Pull out the drawout handle.

Please contact Mitsubishi Electric
if closing cannot be performed
even after completing the primary
treatment.

1.4 Voltage is not applied to the
UVT.

Apply voltage to the UVT.

Refer to the section “10.3.2

Opening” if there is an abnormality

of the UVT.
1.5 Voltage is not applied to Examine the circuit.
[S1Tand (52] of the o
control circuit terminal.
. The closing operation is Please contact Mitsubishi Electric.
performed.
Tripping (OFF) is performed O
simultaneously with the closing
operation.
. ON button is damaged or Please contact Mitsubishi Electric. 0
cannot be pushed.
. Manual reset button protrudes. | Push the Manual reset button to O
reset.
. The circuit breaker body greatly | Check the installation conditions
tilts. on page 19 and install the circuit O
breaker correctly.
2. The circuit breaker . The contact does not open even | Please contact Mitsubishi Electric. 0
is not opened. after pushing the OFF button. (Note)
. The SHT does not operate. 1. If the voltage is not applied, 0
examine the control circuit.
2. In the case of voltage applied,
the circuit breaker has some
) O
failure. Please contact
Mitsubishi Electric.
. OFF button is damaged or Please contact Mitsubishi Electric. 0

cannot be pushed.

3. Unusual
temperature rise

. Loosing of the main circuit

terminal screws.

Retighten. (M12 455 N-m)

Please contact Mitsubishi Electric
if discoloration of the conductor or
the terminal molding is noted.

. Main circuit junction is

damaged.

Please contact Mitsubishi Electric.

O

. The contact resistance of the

contact has increased.
(DC resistance value is to be
the catalog value x 1.5 or less)

Clean the contact surface (by
using wire brush).

Please contact Mitsubishi Electric
if the temperature does not fall
even after cleaning the contact
surface.

. Load current is too large.

Check the load equipments.

O

4. Electronic Trip
Relay (ETR)
Abnormality
4.1 Unexpected trip

. Trip at rated current or less

Check the load current and
characteristics setting of the ETR.
Check the characteristics by the
field test device Y-2005.

Please contact Mitsubishi Electric
if there are any abnormalities.

. Trip when the load starts

Check the inrush current and STD/
INST setting of the ETR.

Please contact Mitsubishi Electric
if there are any abnormalities.

. Trip due to noise or surge

Shift the setting of the ETR to
upper level (temporary use).
Check connection of the frame
ground terminal [P4].

Reduce noise or surge at the

source. Add a surge absorber, etc.

4.2 Abnormal
characteristics

. The circuit breaker does not trip

even when an over current
flows.

Check the load current and
characteristics setting of the ETR.
Check the characteristics by the
field test device Y-2005.

Please contact Mitsubishi Electric
if there are any abnormalities.

. The characteristics by the field

test device Y-2005 is
abnormality.

Check the field test device setting.

Please contact Mitsubishi Electric.
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Type and condition of
abnormality

Defect/Probable cause

Treatment

Investigation/Primary treatment

Secondary treatment

4.3 Abnormalities
of Indication
function or
contact output

1. The trip indicator LED or alarm
contact output does not work.

2. The LCD does not display.

Check that the control power is
supplied at terminals and
, and the RUN LED lights up.

Please contact Mitsubishi Electric.

3. The ERR. LED lights up.

Function of ETR microprocessors
or internal wiring is abnormal.
Please contact Mitsubishi Electric.

O

4. The RUN LED does not light up.

Check that the control power is
supplied at terminals and
, or the load current flows
20% or more in main circuit.

Please contact Mitsubishi Electric.

5. The Load current LED does not
light up.

Check the load current flows 60%
or more in main circuit.

Please contact Mitsubishi Electric.

6. The display key operation does
not work.

Refer to Procedure for operating
LCD (section 18).

Please contact Mitsubishi Electric.

5. The drawout
operation is not
performed.

1. The drawout handle cannot be
inserted.

Push the OFF button before insert
the drawout handle.

Please contact Mitsubishi Electric
if the drawout handle cannot be
inserted even when the OFF
button is pushed.

2. The lock plate cannot be
pushed in.

Turn the drawout handle slightly to
the right and left and push in the
lock plate at a position where the
lock plate can be pushed in easily.

Please contact Mitsubishi Electric
if the lock plate cannot be pushed
in.

3. The lock plate does not come
out at the “TEST” or
“CONNECT” position.

Please contact Mitsubishi Electric.

4. The stopper pin has broken and
although the lock plate
protrudes out at the “TEST”
and “CONNECT” position, the
insertion operation does not
lock.

Please contact Mitsubishi Electric.

5. The indication on the drawout
indicator does not change.

Please contact Mitsubishi Electric.

O

6. The drawout handle does not
turn.

Push in the lock plate.

Please contact Mitsubishi Electric.

7. The junction is broken and is

Please contact Mitsubishi Electric.

impairing the drawout/insertion O
operation.
8. The control circuit terminal is Please contact Mitsubishi Electric.
broken and is impairing the O
drawout/insertion operation.
6. The safety shutter | 1. The barrier of the safety shutter | Please contact Mitsubishi Electric. 0
(SST) does not (SST) is broken.
operate. 2. The rod of the safety shutter Please contact Mitsubishi Electric. 0
(SST) unit is broken.
7. The control circuit Is the control circuit terminal block | Please contact Mitsubishi Electric.
terminal block does | damaged or deformed?
not make contact at 0
the “TEST” and
“CONNECT”
positions.
8. The auxiliary Breakage of the operating parts of | Please contact Mitsubishi Electric.
switch does not the auxiliary switch ]

operate.

9. The UVT dose not
draw in.

1. Applied voltage is too low.
(Or applied voltage is too high.)

Check the applied voltage,

and adjust applied voltage in
accordance with the rated voltage
of the UVT.

Please contact Mitsubishi Electric.

2. The applied voltage capacity is
insufficient.

Check the capacity of the voltage
supply.

Please contact Mitsubishi Electric.

3. The trip terminals, IDT1] and
DT2|, are opened.

Check whether the trip terminals
(DT1] and [DT2)) are shorted.

In case of using the push button
for trip, use a b-contact type
(normally closed button).

Please contact Mitsubishi Electric.

(Note) When you draw out the circuit breaker forcefully, do it after releasing higher breaker. Drawing out the circuit breaker when it is
energized may cause a serious accident.



23. Service network

Country/Region Corporation Name Address Telephone
Australia Mitsubishi Electric Australia Pty. Ltd. 348 Victoria Road, Rydalmere, N.S.W. 2116, Australia +61-2-9684-7777
Algeria Mec Casa Rue i N 125 Hay-Es-Salem, 02000, W-Chlef, Algeria +213-27798069
PROGRESSIVE TRADING CORPORATION HAQUE TOWER, 2ND FLOOR, 610/11, JUBILEE ROAD, CHITTAGONG, BANGLADESH +880-31-624307
Bangladesh Py
ELECTRO MECH AUTOMATION & ENGINEERING LTD. ?:?ﬂ;’f& lO((;)EN&g?I'I JﬁggLFIEJOH?AEAS%gg SBA:\IZGEL‘AESESLNNER CIRCULAR ROAD, +88-02-7192826
Belarus Tehnikon Oktyabrskaya 19, Off. 705, BY-220030 Minsk, Belarus +375(0) 17/ 21046 26
Belgium EL-CON, Powergrid Solutions B.V. Wattstraat 8, 2691GZ 's-Gravenzande, Netherlands +31(0) 174 286 900
Brasil Mitsubishi Electric do Brasil Comércio e Servigos Ltda. Avenida Adelino Cardana, 293 21 andar Bethaville, Barueri SP, Brasil +55-11-4689-3000
Cambodia DHINIMEX CO., LTD. #245, St. Tep Phan, Phnom Penh, Cambodia +855-23-997-725
Central America Automation International LLC 7050 W. Palmetto Park Road Suite #15 PMB #555, Boca Raton, FL 33433 +1-561-237-5228
Chile Rhona S.A. (Main office) Vte. Agua Santa 4211 Casilla 30-D (P.O. Box) Vina del Mar, Chile +56-32-2-320-600
Mitsubishi Electric Automation (China) Ltd. Mitsubishi Electric Automation Building, No.1386 Honggiao Road, Shanghai, 200336 +86-21-2322-3030
Mitsubishi Electric Automation (China) Ltd. Beiding Branch 5/F, ONE INDIGO, 20 Jiuxiangiao Road Chaoyang District, Beijing, China 100016 +86-10-6518-8830
Mitsubishi Electric Automation (China) Ltd. ShenZhen Branch | Level 8, Galaxy World Tower B, 1 Yabao Road, Longgang District, Shenzhen, China 518129 +86-755-2399-8272
China Mitsubishi Electric Automation (China) Ltd. GuangZhou Branch | Rm.1006, A1 Times E-Park, No.276-282, Hanxi Road East, Zhongcun Street, Panyu Distric, Guangzhou, China 510030 | +86-20-8923-6730
Mitsubishi Electric Automation (China) Ltd. ChengDu Branch | 1501-1503,15F, Guang-hua Centre Building-C, N0.98 North Guang Hua 3th Rd Chengdu, China 610000 +86-28-8446-8030
Mitsubishi Electric Automation (Hong Kong) Ltd. 20/F., Cityplaza One, 111 king's Road, Taikoo shing, Hong Kong +852-2510-0555
Setsuyo Enterprise Co., Ltd. 5th Fl., No.105, Wu Kung 3rd, Wu-Ku Hsiang, Taipei, Taiwan, China +886-(0) 2-2298-8889
Colombia Proelectrico Representaciones S.A. Carrera 42 N° 75-367 Bodega 109, ltaglii, Medellin, Antioquia, Colombia +57-4-4441284
Mavicontrol ltda Calle 78 No. 70A-03 BRR BONANZA, Bogota-Colombia +57-1-4303803
Czech Republic | AUTOCONT CONTROL SYSTEMS S.R.0 Technologicka 374/6, CZ-708 00 Ostrava-Pustkovec +420 595 691 150
Denmark BEIJER ELECTRONICS A/S LYKKEGARDSVEJ 17, DK-4000 ROSKILDE, Denmark +45 43 20 86 00
Egypt Cairo Electrical Group 9, Rostoum St. Garden City P.O. Box 165-11516 Maglis EI-Shaab, Cairo - Egypt +20-2-27961337
France Mitsubishi Electric Europe B.V. French Branch FR-92741 Nanterre Cedex +33 (0) 15568 57 01
Germany Mitsubishi Electric Europe B.V. Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany +49 (0) 2102 4860
KALAMARAKIS-SAPOUNAS S.A. IONIAS & NEROMILOU STR., CHAMOMILOS ACHARNES, ATHENS, 13678 Greece +30-2102 406000
Greece UTECO 5, MAVROGENOUS STR., 18542 PIRAEUS, Greece +30-211-1206-900
Hungary Meltrade Ltd. Fertd utca 14. HU-1107 Budapest, Hungary +36 (0) 1-431-9726
Mitsubishi Electric India Private Limited 2nd Floor, Tower A&B, Cyber Greens, DLF Cyber City, DLF Phase-Ill, Gurgaon-122 022 Haryana, India +01-124-4630300
India Mitsubishi Electric India Private Limited Pune Sales ICC-Devi Gaurav Technology Park, Unit no. 402, Fourth Floor, Survey no. 191-192 (P), Opp. Vallabh Nagar +91.(20) 68192100
Office Bus Depot, Pune-411018, Maharashtra, India
Indonesia P. T. Sahabat Indonesia P.0.Box 5045 Kawasan Industri Pergudangan, Jakarta, Indonesia +62-(0) 21-6610651-9
Ireland Mitsubishi Electric Europe B.V. Westgate Business Park, Ballymount, IRL-Dublin 24, Ireland +353 (0) 1-4198800
Israel Gino Industries Ltd. 26, Ophir Street IL-32235 Haifa, Israel +972 (0) 4-867-0656
Italy Mitsubishi Electric Europe B.V. Viale Colleoni 7, 1-20041 Agrate Brianza (MI), Italy +39 039-60531
Kazakhstan Kazpromavtomatika Ul. Zhambyla 28, KAZ-100017 Karaganda +7-7212-501000
Korea Mitsubishi Electric Automation Korea Co., Ltd. 9F Gangseo Hangang xi-tower, 401 Yangcheon-ro, Gangseo-gu, Seoul 07528 Korea +82-2-3660-9572
Laos AROUNKIT CORPORATION IMPORT-EXPORT SOLE CO.,LTD. | SAPHANMO VILLAGE. SAYSETHA DISTRICT, VIENTIANE CAPITAL, LAOS +856-20-415899
Lebanon Comptoir d'Electricite Generale-Liban Cebaco Center-Block A Autostrade Dora, P.O. Box 11-2597 Beirut-Lebanon +061-1-240445
Lithuania Rifas UAB Tinklu 29A, LT-5300 Panevezys, Lithuania +370 (0) 45-582-728
Malaysia Mittric Sdn Bhd No. 5 Jalan Pemberita U1/49, Temasya Industrial Park, Glenmarie 40150 Shah Alam, Selangor, Malaysia +603-5569-3748
Malta ALFATRADE LTD. 99 PAOLA HILL, PAOLA PLA 1702, Malta +356 (0) 21-697-816
Maroco SCHIELE MAROC KM 7,2 NOUVELLE ROUTE DE RABAT AIN SEBAA, 20600 Casablanca, Maroco +212 661451596
Myanmar Peace Myanmar Electric Co., Ltd. NO137/139 Botahtaung Pagoda Road, Botahtaung Town Ship 11161, Yangon, Myanmar +05- (0) 1-202589
Nepal Watt & Volt House KHA 2-65, Volt House Dillibazar Post Box: 2108, Kathmandu, Nepal +077-1-4411330
Netherlands Imtech Marine & Offshore B.V. Sluisjesdijk 155, NL-3087 AG Rotterda m, Netherlands +31(0) 10-487-19 11
North America Mitsubishi Electric Automation, Inc. 500 Corporate Woods Parkway, Vernon Hills, IL 60061 USA +847-478-2100
Norway Scanelec AS Leirvikasen 43B, NO-5179 Godvik, Norway +47 (0) 55-506000
Mexico Mitsubishi Electric Automation, Inc. Mexico Branch ’\Bﬁli‘gte’m:::;; (éieurzzgt:: ;11‘{:3%3214 (LOJT?wNé:E Piso 5, Col. Ampliacién Granada, +52-55-3067-7511
Middl? East Comptoir d'Electricite Generale-International-S.A.L. Cebaco Center - Block A Autostrade Dora P.O. Box 11-1314 Beirut - Lebanon +061-1-240430
Arab Countries & Cyprus
Pakistan Prince Electric Co. 2-P GULBERG I, LAHORE, 54600, PAKISTAN +92-42-575232, 5753373
Peru Rhona S.A. (Branch office) Avenida Argentina 2201, Cercado de Lima +51-1-464-4459
Philippines Edison Electric Integrated, Inc. 24th FI. Galleria Corporate Center, Edsa Cr. Ortigas Ave., Quezon City Metro Manila, Philippines +63-(0) 2-634-8691
Poland Mitsubishi Electric Europe B.V. Polish Branch Krakowska 50, 32-083 Balice, Poland +48 12 347 65 00
Republic of Moldova | Intehsis SRL bld. Traian 23/1, MD-2060 Kishinev, Moldova +373 (0) 22-66-4242
Romania Sirius Trading & Services SRL RO-060841 Bucuresti, Sector 6 Aleea Lacul Morii Nr. 3 +40-(0) 21-430-40-06
Russia Mitsubishi Electric (Russia) LLC 2 bld.1, Letnikovskaya street, Moscow, 115114, Russia +7 495 721-2070
Saudi Arabia Center of Electrical Goods Al-Shuwayer St. Side way of Salahuddin Al-Ayoubi St. P.O. Box 15955 Riyadh 11454-Saudi Arabia +966-1-4770149
Singapore Mitsubishi Electric Asia Pte. Ltd. 307 Alexandra Road, Mitsubishi Electric Building, Singapore 159943 +65-6473-2308
Slovakia PROCONT, Presov Kupelna 1/, SK-08001 Presov, Slovakia +421(0) 51-7580 611
SIMAP Jana Derku 1671, SK-91101 Trencin, Slovakia +421(0) 3274304 72
Slovenia Inea RBT d.0.0. Stegne 11, SI-1000 Ljubljana, Slovenia +386 (0) 1-513-8116
South Africa CBl-electric: low voltage Private Bag 2016, ZA-1600 Isando Gauteng, South Africa +27-(0) 11-9282000
Spain Mitsubishi Electric Europe B.V. Spanish Branch Carretera de Rubi 76-80, E-08190 Sant Cugat del Vallés (Barcelona), Spain +34 (0) 93-565-3131
Sweden Mitsubishi Electric Europe B.V. (Scandinavia) Hedvig Mdllers gata 6, 223 55 Lund, Sweden +46 (0) 8-625-10-00
Euro Energy Components AB Jémvégsgatan 36, S-434 24 Kungsbacka, Sweden +46 (0) 300-690040
Switzerland TriElec AG Muehlentalstrasse 136, CH-8201 Schaffhausen +41(0) 52 632 10 20
Thailand United Trading & Import Co., Ltd. 77/12 Bamrungmuang Road, Klong Mahanak Pomprab Bangkok Thailand +66-223-4220-3
Tunisia MOTRA Electric 3, Résidence Imen, Avenue des Martyrs Mourouj Il, 2074 - EIl Mourouj Il Ben Arous, Tunisia +216-71 474 599
Turkey Mitsubishi Electric Turkey A.$. Serifali Mahallesi Kale Sokak No: 41, 34775 Umraniye, istanbul, Turkey +90-216-969-2666
United Kingdom Mitsubishi Electric Europe B.V. Travellers Lane, UK-Hatfield, Herts. AL10 8XB, United Kingdom +44 (0) 1707-276100
Uruguay Fierro Vignoli S.A. Avda. Uruguay 1274 Montevideo Uruguay +508-2-902-0808
Vietnam Mitsubishi Electric Vietnam Co., Ltd. Head Office Unit01-04, 10th Floor, Vincom Center, 72 Le Thanh Ton Street, District 1, Ho Chi Minh City, Vietnam +84-28-3910-5945
Mitsubishi Electric Vietnam Co., Ltd. Hanoi Branch 24th Floor, Handico Tower, Pham Hung Road, khu do thi moi Me Tri Ha, Nam Tu Liem District, Hanoi City, Vietnam | +84-24-3937-8075
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