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INSTRUCTION MANUAL FOR STARTER

1. Introduction

This instruction manual covers the maintenance, checks, and parts replacement for Starter
Panel to ensure the safe use of this product over a long period of time. Prior to the use, carefully
read the instruction manual and well understand the handling and precautions of the Starter
Panel.

In addition to the instructions given in this document, strictly observe the instructions indicated on
the instruction/warning plates on the main unit of the starter panel.

In this manual, safety notices are divided into “Danger” and “Caution” according to

the hazard level:

Indicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury.

Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury, or otherwise property damage only.

Even a situation warned against under “CAUTION” might lead to a serious result.

Be sure to observe the instructions given under either of the above signal words.
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2. Maintenance and Checks

2.1 Checks before turning ON

To turn ON the Starter Panel after installing or checking it, perform the following checks in
advance:

ACAUTION Inspection Before Turning on the Power Source

(1) Appearance inspection to check deformation or damage.

(2) Cleaning of the positions where dust or foreign substances are adhering.

(3) Checking on the completion of the connection work (bus connection and panel-to-panel
connecting line connection).

(4) Checking of correct grounding work.

(5) Insulation resistance test:
Be sure not to conduct the insulation resistance test on the input/output lines of the module
card.

(6) Checking of anomaly on the inside of each starter unit.

(7) Check that the molded case circuit breaker or molded case switch is in the OFF position, after
closing the unit panel door of each starter unit.

2.2 Daily and periodical checks
To prevent any accident from occurring from the GSP and maintain its proper functions, perform
the following maintenance and checks as scheduled:

ACAUTION Inspection and Maintenance

(1) Daily inspection

Check appearance for any damage.

Pay special attention for noise, bad odor, and discoloration.
(2) Periodic inspection (to be made at least every 6 or 16 months)

a) Check appearance of each device (molded case circuit breaker, electro
magnetic contactor, thermal overload relay, transformer, fuse, module card,
etc.) for any missing or damage.

If any failure or damage is found, replace with the spare.

b) Check each device (molded case circuit breaker, magnetic contactor,
thermal overload relay, transformer, fuse, module card, etc.) for noise, bad
odor or discoloration.

If any noise, bad odor or discoloration is found, replace with the spare parts.
¢) Check each bus bar fixing section, device mounting section and wiring
section for any looseness.

d) Check the mechanical operating section of each device (molded case circuit
breaker, magnetic contactor, thermal overload relay, module card, etc.) for
any mechanical malfunction in operation.
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3. Using the External Operating Handle for Molded Case Circuit Breaker

3.1 Turning ON/OFF

The external operating handle was set to the OFF position at factory unless otherwise specified.
To turn ON the molded case circuit breaker (or disconnecting switch), set this handle to the ON
position indicated on the plate.

Anti-clockwise 'ON'

® Opening/closing the door

Set the external operating handle from the OFF position to the RESET/OPEN COVER position
and then open the door.

If the molded case circuit breaker (or disconnecting switch) is ON, the door cannot be

opened (because the external operating handle is interlocked with the door).

ADANGER

If the door is opened after the molded case circuit breaker (or disconnecting switch) has been
turned OFF, the internal terminals may still be live. Therefore, carefully check the wiring diagram
before performing the check.

When opening of the unit panel door at the MCCB or molded case switch ON position is
necessary. Turn the release knob to the arrowed direction with a flat-bladed screwdriver, and
open the unit panel door.

N

o

Felease Knoh

ADANGER Maintenance of Starter Unit Inside

When opening the unit panel door on the hot-line work, do not touch internal
wiring and parts.

Otherwise, electric shock may result as they are still alive after the unit panel
door is opened.
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3.2 When closing the molded case circuit breaker again after it tripped
Bring the external operating handle down to the RESET position, and have a feel of being the
latching confirm of the molded case circuit breaker. Then turn the handle to ON position.

ACAUTION Re closing of MCCB

When overload current in the system causes the thermal element type MCCB to trip open, the
MCCB may not be able to be reset immediately after it trips, be caused by thermal element
heating.

Wait for cooling down a while and then reset the MCCB.
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4. Replacing of Molded Case Circuit Breaker

4.1 Spare Molded Case Circuit Breaker and Accessories

Replacing a MCCB requires you to size the MCCB connection method and spare
MCCBs/accessories on board.

Follow the instructions described below to replace the MCCB.

4.1.1 Molded Case Circuit Breaker Connection Method

As shown in Table 1, the MCCB connection method includes four variations; PM, FPM, PC and
FC.

Each starter needs an appropriate method to be applied. Refer to the Table 2:, "FINISHED
DRAWING SPECIFICATION LIST" to check the connection method before replacing the MCCB.

Tahble 1;: MCCE Connection Method

Arrangenent Attachnent
Connect Nounting Front and side view
Hethod Source Load Source Load Base of MCCE connecte
side side side side
P Plug-in | Plug-in | Plug-in | Plug-in Plug-in Ij <;1 I
: Comect | Comnect |Contactoer|Contactor hase B
Plug-in hase
M Plug-in | Fromt | Plug-in ol pover D Q1 -
: Comect | Connect |Contactor source side
only hos
‘ il |
Fixinpg wrrew
PC Contactor| Fromt | Plug-in D (31
' Comnect | Connect |Contactor Bushar
hiA
il |
L |
. Front Front ;o
FC Comnect | Connect Ij Q{
BRA
1 |
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4.1.2 Connection Method Indication

An appropriate connection method is specified on the finished drawing "SPECIFICATION LIST" ,
exactly included in isolating means.

4.2 Selecting the Spare Molded Case Circuit Breaker and Accessories on Board

After checking the MCCB connection method, select the MCCB and accessories

suited to the connection method according to Table 3:.

ACAUTION Selecting the Right Spare

(1) Be sure to replace the breaker with a spare of the same type and rated current.
a) MCCB's with under voltage trip (UVT) cannot be used in circuits, which are
not wired for UVT operation.
b) MCCB's with shunt trip (SHT), an auxiliary switch (AUX) and alarm switch
(ALT) can be used in circuits, which are not wired for use with such
internally mounted accessories.
c) MCCB's using UVT and SHT must be replaced with breakers of the same
rated voltage.
(2) In the case of electronic type over current protection MCCB's to be used in switch boards, do
the following in addition to (1) above:
Set the rated current value of the spare to the same value as that of the original
breaker.
The setting value can be found in the "MCCB SETTING TABLE MS" section of
the complete drawings for the switchboard.
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Table 3: Selection Procedure

MCCB to be replaced

M comnection

Spare HOCB
and elenents for
K comsectio

Spare HOCB
aml elements for
Pil comsection

Spare HOCB
aml elements for
FMY consection

N

Availakle Availakle

Spares
expended

Available Available Unavai lable Availakle

Unavai lable Availakle Unavai Lable Available Unavailable Available

Accessories Accessories Accessories

K conmection
umit. w/IVT,
and INST
accesseries

FC commection
wnit, sorual

Ml conpectisn || Bl conmection || PM comsection |(FPM conmection || P compection
wni €, nornal umit, w/SHT, wit, w/UVI, mit, sernal umit, w/ShT, wnit, w/UVI,
AX and sther and INST AX and other and INST

accesseries ACCeSSOries ACCEsSOTies accesseries

Spare MCCB and accessaries on board

Some kinds of accessories are common to different connection methods.

For details of applicable accessories refer to Table 4.
- 8
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Table 4: List of Applicable Accessories
[ List 1]

Pl
ACcessory

Currertly used NORE L L snr [ vt [ inst | ax [METEEVTL AR HE AL

MAL sHT | ax | st | vt | Ax
NORMAL 1 1 1 1 1 1
HL ] 1 t |
SHT 1 1
LT 1 1
INST 1 1
FI AX I 1
INST SHT 1
LIVT AX 1
HL SHT 1
HL UVT 1
HL A 1
NORMAL 1 1
HL % |1
INST 1

Sppare parts

L_Init

j-'_'\.
T
i

o
l'__.'l

FPI
FC

[ List 2 ]

Sppare parts

LInit

Currertly used NER He | =AT b wvT LinsT | 2x INST | LVT | HL HL | HL
[AL SHT A SHT | VT | AX
MORMAL | 1 | | |

HL W 1 | |
SHT I I

YT 1 1 1
INST 1 1
ALK, I 1
INST SHT T
LIVT A% 1
HL SHT |
HL LWT 1
HL &% I

FFM | Acoe-

FiC S50y

{Remarks )
(1) Accessories marks
HL :Handle Lock AX :Auxiliary switch
SHT :Shunt Trip device INST :Instantaneous trip device
UVT :Under Volt Trip device
(2) mark: The following types of MCCBs can be replaced with a normal MCCB.
XS100NS, XS225NS, XS400CS, XS400NS, XS400NE,
XH50NS, XH100NS, XH225NS, XH225NE, XH400NE
(3) Always replace the SHT, UVT, AX and INST with those having the same ratings as currently used.
(4) 1 mark: Indicates applicable accessories.
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4.3 Changing the Molded Case Circuit Breaker Connection Method

A change in connection method of a selected spare MCCB is permitted by a change in
combination of attachments (Plug-in contactor and plug connector).

(1) To change the MCCB connection method, proceed as follows:

— Plag-in contactor (The shape of which varies depending on
the NCCB type;Refer te Table 5 on the next page.)

Spare NCCE Terninals on Terninals on
selected pover supply side load side
To be used as a [ }
PM connectien unit Connection method [
M
[ Unchanged J 1 PM connection unit |
To be changed to and
:ls)?l and usgd as 211
M comnection unit Plug-in contactor detached
: —1-| N
M terninal screw attached :i°1 PAl connection unit |
comection| To he changed to and
unit #?«l and u:ed asirm . . . a ed
comnection unit Plug-in contactor detached, Plug-in contactor detached, .
terninal screw attached terninal screw attached ‘71 PC connection uni¢ | <2
To be changed to and
Ill:?&l and “i asirul . .
comection unit Plug-in contactor detached, Plug-in contactor detached,
terninal screw attached :i°1 }> terninal screw attached :i°1 FC connection uni¢ |
To be used as a
FPM comnection unit [ Comnection uethod ] = o it |
{ Unchanged J ~ Y connection un
P used and used as an
connection PC connectien unit Plug-in contactor detached, [ PC commection umit |-:-2
it terninal screw attached L
Te he changed to and
used and u as an
FC connection unit Plug-in contactor detached, [ FC commection amit |
terninal screw attached -i°1 L
To be used as a
FC connectien unit [ Connection method ] l FC conmection unit |
K [ Unchanged 1
ti
:;Ii]:“ “ #:«l and u:ed asirul |
connection unit
Plug connector attached J J| PC connection unit |-Z-2

% 1. Use the terminal screw removed from a MCCB currently used.
% 2: Applicable to XS100NS, XS225NS, XH100NS, XH225NS, TL-100F and TL-100C
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(2) Table 5: shows how to detach the plug-in contactor.
Remove the fixing screw or nut () form a spare MCCB to detach the plug-in

contactor 2.

Table 5:Shapes and Detaching Procedure of MCCB Plug-in Contactors

MCCE SIDE VIEW OF MCCE TERMINAL REMARKS
XS50NS Serew 14 H I
XE100NS Screw M——g—--ﬁg |i
XH50NS T f
XS100NS Screw M6 H =!
XH100NS L]
§ﬁ§§gﬁg Screw %}H@ - =
Xs400(s
XS400NS
XS400NE Nut NS
XHZZ5NE
XH400NE
TL-100¢ H@%ﬂ 112258 used Nt 38
TL-225F {Eﬂ: 5:2} {D in parentheses.
Tap M10
(2) After remeving Nut N1O

TL-2258 ot w04} ﬂf—- ® | G athen e

driver D .

Tap M10 )
‘ After remeving Nut N1O

TL-400E Nat M10 %_ 77 | S3) D detach the centactor

with an Allen wrench (3.
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4.4 Dismounting and Mounting the Molded Case Circuit Breaker

ADANGER Replacing the MCCB

(1)Make sure that the MCCB is opened (OFF or TRIP position state) before dismounting
or mounting it.
Do not work with the operating handle in the ON position.
(2)Do not touch the MCCB power source terminals and plug-in base inner terminals as
they are changed on hot-line works, even if MCCB is open condition.
Otherwise, electric shock could result.
(3)When removing an MCCB, do not mistakenly loosen power source terminal screw.
Be sure to used the MCCB mounting screw.
Otherwise, electric shock or damage to the MCCB could result.
(4)Do not lose screws, nuts and washers remove from the MCCB as they are to be reused later.

12
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4.4.1 PM Connection Unit

For dismounting and mounting the PM connection unit, proceed as shown in Table 6
below:

Table 6: Replacing the PM Connection Unit

FROCEDURE SCHEMATIC
¥When using the external operating handle '}urf'alillﬂ mechanisa
Remove four fixing screws (1) of the external Hauile Ixing sorew
operating handle mechanism. shaft [ﬂézzaf— -
i
. . (— NCCB
1| Detach the mechanism along with the handle ‘:{
shaft from the MCCE. = -
Exteraal operating

hasdle
Bemove the MCCE fixing screws
Remove four or two MCCE fixing screws (2. NCCE fixing seren()
# Do not remove MCCE case cover fixing ool el )] 1
2 screws marked with @
' ' N i o] Mece
‘NSt st -—o—
Replace the MCCB Plug-in contacter
Withdraw the MCCE from the plug-in base. {Soue txpes of ;[%Ej have the contactor
Aligning the plug-in contactors of a spare i
MCCE to those of the mounting base, push to _ S

3| mountthe spare MCCE on the base.
Push to mount c{ MCCR

o SN ¥

Plug-in base

Eemounting the MCCE
Install four or two MCCB fixing screws (2
removed at step 2, then fasten the r.lu._.Es to

MECB Fixing screw(Z)

the mounting base. .
4
| mees
) e e
When using the external cperating handle
Attach the external operating handle
51 mechanism tothe MCCB with four ar two fixing -

screws (10
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4.4.2 FPM Connection Unit

For dismounting and mounting the FPM connection unit, proceed as shown in Table
7 below:

Table 7: Replacing the FPM Connection Unit

FROCEDURE

SCHEMATIC

When using the external operating handle
Remaove four fixing screws (1) of the external
aperating handle mechanism.

Operating mechanisn
iving screw .

o
b: o] Mees | | base

1| Detach the mechanism along with the handle 1
shaft from the MCCE. Extersal operatiag ]_ Youn€i
wechanisny I R | Neunting
plate
MCCE noustiang bracked/ ||
on load side
Eemove the wiring T
Remove terminal fixing screws 3 and Juy ]
disconnect wires. L]
EI Tﬂumnl 6{ NCCE
2| (When connecting the wires again, cbserve the —soren®
phase sequence; R, 3, T). @ @ f} /_H‘]_TE
= = Spring b
Vires 1I|‘I't$|.lﬂ Flat washer
Remove the MCCE fixing screws R _
Remaove four or two MCCE fixing screws (2., : ixing seren®
N Lol IgU] E—-— N
#:Do not remove MCCE case cover fixing
3

screws marked with @ .

o i | Hees| |

[MGM6] P==

—y
e

Replace the MCCB
Withdraw the MCCE from the plug-in base.
Aligning the plug-in contactors of a spare
MCCB to those of the mounting base, push to

Plug-in contacter
Soue l}jlﬁ of M{LBs hu the contactor

m the Form of a jack.
——4__%‘3

41 mount the spare MCCB on the base.
Push to mownt g{ MCCB
Eemounting the MCCE
Replace the MCCE and restore in the reverse
5] _

order of dismounting (Steps 1 to 3),
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4.4.3 PC Connection Unit
For dismounting and mounting the PC connection unit, proceed as shown in Table 8

below:
Table & Replacing the PC Connection Unit

PROCEDURE SCHEMATIC
When using the external operating handle Dperating u“h..“m Mug connector
Remaove four fixing screws (1 of the external wing scren {)
ot I - Hnudl¢
operating handle mechanism. 5.,;.11 — I
. . EJ: HCCE
1| Detach the mechanism along with the handle 6{ Buvhar
shaft from the MCCE. T
Exteral 0||-enl:ug .
mechanisn I 3‘{*;:::“3
Remove the wiring o
Remove terminal screws (3 and disconnsct (U J s
wires. I
Q Terninal C,{ MCCR
2| (When connecting the wires again, observe the : e |
phase sequence; R, 35, T). @ @ @ —H

\ﬁf Spriag !
ires washer " Flat washer

Plug- munﬂll-u
Remove the MCCE fixing screws fixisg scren(l)

Remove plug-connector fixing screws 4 / f
fastening the connector to the mcuntmq plate, INENENIL
and MCCEB fixing screws (20, Q 6{

[ =]

NCCB

#:Do not remove MCCB case cover fixing

J [] [] o
screws marked with @ . ﬂf H?'ﬁ' ?H?
IXIAE SCrew %

on Load side(d)

R':‘Eh.'lu:‘ the MCCE

Mithdraw the MCCE along with the Tl
pI ug-connectaor. %:l pi
il ta
4| (When restring the MCCE, ensure connection < isuonnt C{ MCCE
between the plug connector and the bus bar.} g
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Table 8: Replacing the PC Connection Unit (Continug)

PROCEDURE

SCHEMATIC

(4]

Using the pinsetter, remove black rubber pegs
for the MCCE fixing screws on the power
source supply side {The screws which fasten
the plug connector to the MCCE).

Elack cebhber ||en;

PN -
Sometypes of MCCEs have a single peq. {1} U 5 U $
[+ ]
Remove MCCE terminal screws (5 on the Fial washer
power source side and MCCE fixing screws Terninal screw Plog connectar
41, then detach the plug-connector. Hownting bracket
. geldlold) -
8] . . [ —
Aplug connector mounting bracket is used to Q Meep | /Mee
fasten the connector, ' Lonetter
ANANA]
MCCE fixing screw on load sidell
Replace the MCCRE .
Remove all terminal screws from a spare
MCCE. E{:D:::: +
If the spare is an FC connection unit, fold back MCCE
7| the bakelite backing plate behind the power "{ (FC)
source terminals with a flathead screwdriver ar Bakelite backisg plate
the like.
Eemounting the MCCB
Replace the MCCE and restore in the reverse
8 | orderof dismounting (Steps 1 to ). -
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4.4.4 FC Connection Unit
For dismounting and mounting the FC connection unit, proceed as shown in Table 9
below:

ADANGER Cut-off the Starter Supply Source

(1) Isolate the starter from the power source before replacing the FC connection unit. Otherwise,
electric shock could result.

(2) Open the molded case circuit breaker for the switchboard or power distribution panel board
which contains the starter power source, and attach to the molded case circuit breaker a tag
which denotes "Do not close".

Never close the molded case circuit breaker until replacement and restoration is
complete.

Table 9: Replacing the FC Connection Unit

PROCEDURE SCHEMATIC
When using the external operating handle Operating ,,mnm,u
Remaove four fixing screws (10 of the external ; .11 fixing screv (D I
operating handle mechanism. ;}’,:.ff -
. . E]: MCCE
1| Detach the mechanism along with the handle c{
shaft from the MCCE. - .
External (rp?h’lllllg Yountiag
bandle I plate or base
Remove the wiring g k} -
Remove terminal fixing screws (20 on both the
_ _ 4 sErews = GRZ]E. —H
power source supply and load side and
disconnect wires. Terminal NCCR
2 I;I SCrew 6[ )
(When connecting the wires again, ohserve the @ @ @ —HH
phase sequence; R, S, T). ?f’f;’
—— Spring
Wires washer “_Flat washer
Eemove the MOCE fixing screws MO Fixd _
Remave four or two MCCB fixing screws (2. / ixing screw(®) .
S i =
#:Do not remove MCCB case cover fixing
3 screws marked with @ . Q 3 C{ NCCB
LA - ——

Eemounting the MCCH
Replace the MCCEB and restore in the reverse
4| order of dismounting (Steps 1 to 3. -
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5. Precautions for Changing Electromagnetic Contactors

ACAUTION Replacing of Electromagnetic Contactors

(1) Changing the electromagnetic contactor

a) Set the MCCB for the circuit containing the electromagnetic contactor to
OFF in order to cut off the voltage to the circuit.

b) Change the electromagnetic contactor.

(2) Replacing with a spare
For some electromagnetic contactors, the entire unit is changed.
For others, all parts (contacts, spring, and voltage coil) of the unit are changed
separately.
Check the spare parts table to confirm the type of electromagnetic contactor, the
correct part name, etc,and follow the instructions in "Operating manual for the
Magnetic contactor" for proper installation.

6. Precautions for Changing Thermal Overload Relays

ACAUTION Replacing of Thermal Overload Relays

(1) Changing the thermal overload relay
a) Cut off the power to the circuit containing the thermal overload relay. (no
voltage)
b) Change the thermal overload relay
(2) Selecting the right thermal overload relay
a) Use the spare parts table to select a thermal overload relay of the same
type and rated current as the previously used thermal overload relay.
b) Set the dial of the relay before using.
See "Operating manual for the Thermal overload relays" for setting method.

18



