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Changes for the Better

We bring together the best minds to
create the best technologies. At
Mitsubishi Electric, we understand that
technology is the driving force of
change in our lives. By bringing
great-er comfort to daily life, maximiz-
ing the efficiency of businesses and
keeping things running across society,
we integrate technology and innova-
tion to bring changes for the better.

Through Mitsubishi Electric’s vision, “Changes for the Better”

v

are possible for a brigﬁter future.

Mitsubishi Electric is involved in many areas including the following

Energy and Electric Systems

A wide range of power and electrical products from generators to large-scale
displays.

Electronic Devices

A wide portfolio of cutting-edge semiconductor devices for systems and
products.

Home Appliance

Dependable consumer products like air conditioners and home entertain-ment
systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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Application
Based Name

MS-T Series

External
Appearance of

MSO-2xT S-2xT

Representative
Model

MS-N Series

MSO-N

MS-N

MS-2xN  MSO-2xN S-2xN

SD-N

Application/
Function

- Usable in general applications such as

motor starting, stopping, and burnout
protection.

- Ideal for forward rotation, reverse

rotation, or plugging, as well as for the
switching of normal and emergency

- Can be used if the

control circuit is DC.
(Can be used

- Because it is mechanically maintained,

power supplies.

whether the main
circuit is AC or DC.)

- Applications

it does not open in the case of power
stoppages or voltage drops.

- Street Lighting

- Storage Circuits at Plants, etc.

~ For Power Supply Switching Between
Purchased Power and Home Generated Power

Page 74

Page 75

Page 91

Page 102

Application
Based Name

MS-T Series

External
Appearance of

MSO-TOBC

Thermal Overload Relays

TH-T TH-TOSR

Representative
Model

MS-N Series

S-NO8

TH-NOSR

TH-N

Application/
Function

- Designed to provide safety during

maintenance and inspection, for
example by allowing wiring
operations to be performed more
easily and by providing protection
against electrical shocks without
using a protective cover, etc.

- Because there are only 3 main

- By additionally installing an

contacts and no auxiliary contact,
the required surface area for
mounting panels has been
significantly reduced.

auxiliary contact unit, it is possible
to attach a auxiliary contact.

- Can be used for protecting motors from

burnout caused by overload or restriction,
and depending on the application,
selection is possible among models that
provide overload open phase protection
(TH-T/NCIKP), delay trip types (TH-T/NO
SR), and speed types (TH-T/NCIFS,
TH-TOFSKP, TH-NCIKF), etc.

- Can be used as an operating
relay for magnetic contactors,
etc., and can direct/transmit
signals using multiple
contacts.

Page 119

Page 127

Page 145

Pages 163, 182




MSO/S-TODL

MSO-TOKPSR

MSO-TOFSKP

MS-TOPM

MSO/S-NCIDL

MSO-NCIKPSR

MSO-NOIKF

- By allowing retention of status for a few
seconds (1 to 4 seconds) during a
momentary power failure or a drop in
voltage, there is no need for the magnetic
contactors to reactivate when power returns,
enabling continuous operation of load.

- Applications

- Temporary Storage Circuits such as
Automatic Control Devices

- Prevents motor overload or

restriction when starting time is
long or starting current is large, as
well as preventing unnecessary
thermal overload relay operation.

- Can be used to protect

intermittently operating motors.

- Ideal for protecting motors with

short time allowances for
restriction, such as submersible
motors or compressors.

- Because the push-button is

integrated with the magnetic
starter, operation can be
performed without the need for a
separate push-button.

Page 111

Page 114

Page 116

Page 117

Zrpra

SR-TODL

SR/SRD-TOBC

Optional Units

Failure Detection Units
(Contact Welding Detection)

UN-FD

- Can be used if the control
circuit is DC. (Contact
Areas can be used for
both AC and DC)

drops.

- Because it is mechanically
maintained, it does not
open in the case of power
stoppages or voltage

continuously.

- By allowing retention of status for
a few seconds (1 to 4 seconds)
during @ momentary power failure
or a drop in voltage, there is no
need for the contactor relay to
reactivate when power returns,
enabling signals to be transmitted

during maintenance and

a protective cover, etc.

- Designed to provide safety

inspection, for example by
allowing wiring operations to
be performed more easily and
by providing protection against
electrical shocks without using

- Detects failures (contact welding)
that occur to the main circuit contact
of a magnetic starter when in
conduction mode, and can be used
to prevent the running away of load
devices by interrupting the power
supply by combining a non-fuse

breaker or magnetic contactor.

Page 166

Page 168

Page 172

Page 173

Page 327




Application
Based Name

External
Appearance of
Representative

Model

Application/
Function

Application
Based Name

External
Appearance of
Representative

Model

Application/
Function

Optional Units (For Magnetic Starters/Contactors/Relays)

Surge Absorber Auxiliary Contact Mechanical
Units Units Interlock Units
UT-SA UT-AX UT-ML
J—
DC/AC Independent Reset Release for Thermal
Interface Units for Control Coils Mounting Units Overload Relays
UT-SY UT-HZ UT-RR

UT Series UN Series
#
- - ¥ -
Yo : Tl
M
£o) P
| -y '
MR
* s
= o d
A Live Part Protection Terminal Protection Surge Absorber
- Cover Units Cover Units Units
- UN-CV/UN-CZ UN-CW UN-SA

Augxiliary Auxiliary Contact Units With DC/AC Interface Units
Contact Units Contact for Low-level Signals for Gontrol Colls
UN-AX UN-LL22 UN-SY

7
Fluorescent Display Mechanical Reset Release for Thermal
Lamps UN-TL for Interlock Units Overload Relays
Thermal Overload Relays UN-ML UN-RR

- Applications

- UT/UN-CV/CZ: Protection from Live Parts

- UT/UN-SA: Control of Coil Opening/Closing Surges

- UN-LL: Switching of Low Voltages and Very Small Currents
- UT/UN-SY: Switching of AC Operated Magnetic Contactor can be Performed Using PLC Output (DC24 V)
- UN-TL: Displays the Trip Status of Thermal Overload Relays
- UT/UN-ML: Prevents Simultaneous Switching On of Reversible Magnetic Contactors
- UT/UN-RR: Can Perform Thermal Reset from Outside the Control Panel

- Can be easily mounted to and used in combination with magnetic contactors, contactor relays, and thermal overload relays. Please use separately as necessary.

- UT-CW: Protection of Terminals
- UT/UN-AX: Expansion of Auxiliary Contacts

Page 191

SH-V

US-N

US-H

»
Drive Units with Outputs
UA-SH

i
v

LB
Drive Units
UA-DR1

ET-N

LR

Power Control Units
UA-PC

- A large capacity magnetic

contactor with a shut-off within a
vacuum valve that does not arc
and excellent safety.

- A maintenance-free product ideal for
applications in which high-frequency
switching, long product lifetime, and
quiet operation are a priority.

- Applications
- Facilities Such as Hotels or Cleanrooms
- For Heater Load Switching in Injection

Molding Machinery etc.

- The range of application is expanded

by using in combination with a US-N or
US-H Series solid state contactor.

- Applications

- UA-DR1: For Control When
Using AC Control Circuits
- UA-PC: For Electrical Control

- An electric motor protection relay

that can protect against
overloads, restriction, and open
phase during AC motor start-up
or running, as well as detect
reciprocal states.

Page 259

Page 306

Page 323

Page 340




Magnetic Starters/Contactors/Relays According to Application

DC Interface Contactors

NC Main Contact

Contactors

DC Contactors

Safety Contactors

I .
etssanang

SD-QR (Reversible)

?

DU(D)-N

==

- Capable of being directly driven by the
transistor output (DC24 V 0.1 A) of PLCs
etc.

circuits.

- Main circuit break contact (normally
closed contact) can be used for motor
control and power switching for lighting

- Applications
- For Motor Starting Resistance Shortcircuits
- For Cushioned Starting of AC Motors

general DC circuits.
- Applications

- For Dynamic Brakes

- Can be used for applications controlling
DC motors at 440 V or less and other

- Variable Speed Motor Control

- Suitable for standard products in which
the auxiliary break contact is a mirror
contact.

- Can be applied to mechanical safety
category 4 circuits. (Can detect
malfunction of break contacts)

Page 242

Page 249 Page 253

Page 282

Related Equipment

Voltage Detection Relays

Instantaneous Stop/Restart Relays

Motor Circuit Breakers

UA-DL2

MMP-T32

- Can be used to detect drops in power supply voltage,
such as a warning when switching to home generated
power during a power outage or when battery voltage
drops.

- This is a relay that automatically restarts load

- Applications

equipment that has stopped momentarily due to a
voltage drop or temporary outage, when power
returns.

- Motors or Heater Load Circuits at Various Types of Industrial
Plants

- A device that integrates a low voltage circuit breaker

with thermal overload relay functionality.

- One unit protects motor branch circuits from

overloads, open phase and short-circuits.

Page 344

Page 346

Page 351




For Use in Various Industries

Our company's FA product line is employed in various industries
manufacturing industry.

(RSSembly/Transport Solutions

F 4 ' Robot Gontrollers
S D00r SWitGhes & ‘
) o 2

= EmergencylStop)

o

It is best to employ S-T series/S-N series/SD-Q series
models with mirror contacts (safety separation function) in
safety inverter/servo circuits for the shutting down of
power in the event of an abnormality. With this application,
compliance with safety categories 3 and 4 is achieved.

L

\_/Co%actor -



familiar to customers, starting with the

Automobile'Manufacturing'Solutions

General Programming Tool

CC-Link IE Bierd Safety Remote I/0 Unit

Safety Remote /0 Unit
/rror Contacts

(Wlth Safety Separation Function)

Compliance has been achieved by duplexing the
contactors in circuits, a requirement of safety
categories 3 and 4.

S=TeSeries

Mitsubishi Electric can provide an assortment of controllers and drivers that serve as
accessory devices for magnetic starters and that are necessary
for system structures, as well as other safety solutions related to these products.

Bl Contactors with Mirror Contacts
<Auxiliary Break Contact OFF During Main Contact Welding>

@ Compliant with TUV regulations for mirror contacts. Complies
with requirements for "control functionality during failures"
stipulated in the section "Electrical Devices of Industrial
Equipment" in EN regulation EN60204-1 and can be used as an [ ]

Main Contact Welding

interlocking circuit contact.
(Refer to page 282 for certified models)
@ Can be applied to mechanical safety category 4 circuits. |
(Can detect malfunction of break contacts)
@ Features safety contactors and can be used to construct a
completely safe system using a wide assortment of safe parts.

| IS 1
Auxiliary Break Contact
—

Gap
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Notes for adopting the product

Before purchasing and using our products, please confirm the following product warranty.

1. Period and Scope of Warranty

e Warranty Period
(1) The warranty period for our products shall be one year after purchase or delivery to the designated location.
However the maximum warranty period shall be 18 months after production, in consideration that the maximum
length of distribution period is to be 6 months after shipping.
(2) This warranty period may not apply in the case where the use environment, use conditions, or the number of open/
close operation times specifically impact the lives of products.
e Scope of Warranty
(1) When any failure occurs during the above warranty period which is clearly our responsibility, we will replace or
repair the failed portion of the product free of charge at the location of purchase or delivery.
Note that the "failure" mentioned here shall not include such items as scratches and discoloration which do not affect performance.
(2) In the following cases, even during the warranty period, charged repair services shall be applied.
(1) Failures caused by inappropriate conditions, environment, handling, and uses other than those specified in
catalogs, instruction manuals or specifications.
Failures caused by inappropriate installation.
Failures caused by the design of customer's equipment or software.
Failures caused by the customer tampering with our products such as reworks without our authorization.
Failures caused by the customer failing to correctly maintain or replace components such as spare parts, as
specified by documents such as instruction manuals.
(6) Failures caused by uses of the product other than ordinarily intended.
(7) Failures caused by force majeure such as fire and abnormal voltage accidents, and natural disasters such as
earthquake, wind and flood.
(8) Failures caused by reasons that were unforeseeable with the level of technology at the time of shipment.
(3) The warranty that is mentioned here shall mean warranty of the unit of delivery, and any losses induced by the
failures of delivered products shall be excluded from our warranty.

2
€
(4
6

= T = =

¢ Failure Diagnosis

In principle, primary failure diagnosis shall be conducted by the customer. However this job, if requested by the
customer, can be performed by us or by our service company with charge. In this case, a service fee shall be charged
to the customer in accordance with our price list.

2. Recommendation for Renewal Due to Life

Our magnetic starters and magnetic contactors with contacts and mechanical parts have certain wear life in line with the
number of switching operations, while our coil wires and electronic parts have aging degradation life influenced by the
use environment and use conditions.

Regarding the use of the products described in this catalog, we recommend that customers replace the products when
the number of open/close operations specified in this catalog or instruction manuals is reached or after 10 years of use,
whichever comes earlier.

Reference: "Guidance for Replacement of Magnetic Starters and Magnetic Contactors" issued by the Japan Electrical
Manufacturers' Association (JEMA)

3. Exemption from Warranty Related to Opportunity or Secondary Losses

Regardless of in or out of warranty period, loss of opportunity and lost earnings at the customer side caused by the
failures of our products, any damages caused by special situations regardless of our potential foresight, secondary
losses, accident compensation, damages to anything other than our products, compensation for jobs including
replacement work, readjustment of field machinery equipment, startup test runs, etc. performed by the customer, and
damages caused by any reasons for which we are not held responsible, shall be outside the scope of our
compensation.



4. Applicable Range of Products

(1) The contents of products shown in this catalog are for your selection of models. When you actually use the
product, read the "Instruction Manual" carefully beforehand and use correctly.

Please note that exterior views and/or specifications may change without notice, in no way affecting your product
selection.

(2) When using a product listed in this catalog, you are constrained to conditions of use such that your applications
will not lead to a serious accident even if the product develops a breakdown or failure, and that in the event of a
breakdown or failure systematic backups and/or failsafe functions exist outside the device.

(3) The products described in this catalog are designed and manufactured as general products to be used for general
industrial fields. For this reason, the products described in this catalog should not be used for applications
requiring special quality assurance systems, such as atomic power plants and other power plants owned by power
companies which seriously affect the public good, railway applications, and government and public office
applications.

Note, however, that the products shall be applicable to such uses if the use is limited and the customer agrees not
to require specially high quality.

Furthermore, when the customer is investigating application for the uses where serious impact is foreseen to the
human body and assets and therefore high reliability for security and control system is required, such as aviation,
medical services, railways, combustion and fuel equipment, manned transportation equipment, entertainment
facilities and safety equipment, please contact our representatives and discuss any necessary agreement or
specifications.

5. Supply Period of Spare Goods After Production Stop

(1) While we do not repair our company's magnetic starters or magnetic contactors, we can supply discontinued main
contacts and coils as auxiliary parts for 7 years after their discontinuation (only for models that support auxiliary
parts).

Please confirm with our company's sales office for details regarding supply availability.
(2) For the discontinuation of production, we will announce in such media as "sales and service" paper created by us.

Notes for security related issues

e Before performing the installation, wiring works, operation and maintenance/check for the products described in this
catalog, make sure to read the "Instruction Manual" or "Notes for Use" attached to the product for correct usage.

¢ Do not modify or disassemble the products listed in this catalog. There is a risk of breakdown.

¢ In spite of our continued efforts to enhance the quality and reliability of our product, the product can fail. The products
described in this catalog can bring about serious results, such as malfunctions of machinery, short circuit at power
supply, and catching fire), by the malfunction caused by vibration, physical shock and improper wiring. Pay special
attention to avoid any secondary accidents such as injuries and fire, as the result of failures or malfunctions.

¢ When you find any questions or you need more details after reading this catalog, please contact your dealer or our company.

<For using the products described in this catalog, please observe the following items.>

/\ Danger

e Make sure to disconnect the power before you perform installation, removal, wiring works, or maintenance/checking.
There is a risk of receiving an electric shock or occurrence of a malfunction.

¢ When the product is energized, avoid touching or coming near the product, especially the terminals having electricity.

There is a risk of receiving an electric shock or burn injury.

Prevent wire ends from coming loose. If bare wires come in contact with each other, a phase-to-phase short circuit

may occur.

/\ Notes

Use the product in the use environment described in this catalog and Instruction Manual. Do not install the product
in any abnormal environment with high temperature, high humidity, dust, corrosive gas or excessive vibration/shock.
There is a risk of catching fire, malfunctions, electric shock or failure.

Avoid applying shocks by dropping or falling the product during transportation and unpacking. This will lead to
breakage or failure of products.

¢ Do not use the product when it has received damage during transportation, installation or wiring. This can cause
fire or malfunctions.
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/\ Notes

¢ Make sure that only technicians qualified for electric work or wiring should perform installation, wiring works and
maintenance/checking of the product.

¢ Make sure that no foreign objects such as dust, iron powder and wire chips enter the product during installation
and wiring works. There is a risk of contact failures and malfunctions leading to damage or fire at the load.

¢ When you use mounting screws of the wrong size or use a small number of screws than specified, or when the
mounting to the rail of IEC 35mm width is defective, there is a risk that the product may fall.

¢ When you apply wiring works, be sure to use the wire size that suits the applied voltage, flow current and inrush
current, and to fasten wires with the correct torque as specified in this catalog or the instruction manual. Defective
wiring can cause fires, accidents and failures.

¢ To terminal screws and mounting screws, apply the torque as we specify for tightening, and regularly apply
retorquing. When the tightening torque is too large, the work can damage terminal screws or mounting screws.
When the terminal screws or mounting screws slacken or are broken, they can cause overheat or fire, or the body
can fall off to create serious accidents.

¢ Confirm the rated values and specifications, and make sure to use a product that meets the requirements. When
you use a product exceeding the rated/specified values, it may cause insulation breakdown leading to earth fault
or short circuit accidents, or create the cause of fire by overheat or breakdown due to inability to shutdown.

¢ When a product described in this catalog is to be used in a facility where a failure can lead to injury to the human
body or serious damage to earnings, make sure to install some safety mechanism.

¢ Apply regular checks to the product and use safety measures on the sequence to the critical circuits. The contacts
of Contactors and Magnetic Starters can develop defective conduction, welding or burnout.

e Contactors and Magnetic Starters can create welding of contacts disabling the opening, due to such causes as
switching operation for excessive current, abnormal wearing of contacts, chattering at operational instruction
contacts, aging degradation and product life. Also the contacts may fail to open due to unexpected mechanical
constraints other than contact adhesion. Since the disability of contact to open can cause the machine to go out
of control, secure safety by assuming the mechanical constraints or contact welding leading to inability of open/
close operations. There remains a risk of fire even when an overload protective device (Thermal Overload Relays) is
provided.

¢ The example connection described in this catalog only shows a typical one to run a system. For the protection of
each device and safety measures, the customer is requested to consider the connection for each system.

¢ Do not apply reworks to the product or disassemble the product. These may cause failures.

¢ When you dispose of the products, treat them as industrial waste products.

<For using the products with spring clamp terminals, observe the following rules as well.>

/\ Notes

e Keep enough spaces around the product more than shown in this document. Failure to keep it may result in
electric shock or burn.

e Connect according to the wire type.
(a)Solid wire: Insert wire in straight till the core wire hits the bottom.
(b)Ferrule: Insert wire in straight till ferrule hits the bottom. Please confirm that the sleeve should be inside A-side

when it's sleeve.
(c)Strand wire: Insert applicable operating tool in insertion slot. Then insert wire and remove applicable operating
tool after opening spring.

¢ Please confirm wire connection by pulling wire lightly after inserting wire.

¢ Do not use any other tools except for the applicable when inserting wire. May cause damage to the equipment.

e Use the specified wire, ferrule, and crimp tool.

¢ Do not insert multiple wires in a insertion slot. May cause damage to the equipment.

¢ Please contact us if you might use other type of wires.

¢ Do not insert electroscope into other insertion. May cause damage to the equipment.

¢ Please confirm peeled length of wire. Watch out wire loosing. May cause poor connection, which leads to
abnormal heating and fire disaster.

¢ Do not use any other wires expect for copper wire. May cause abnormal heating and fire disaster.

¢ Use operating tool properly. May cause damage to the equipment.

¢ Do not forcibly bend or pull the wire in the side direction of the circuit breaker. May cause damage to the
equipment.

* Please insert operating tool sideways. May cause damage to the equipment.

¢ Please use applicable operating tool for connecting wire when solid wire or strand wire is hard-plug.
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MS-T Series Introduction

Down-sizing

14

10A frame model is over 16% smaller with a width of just 36mm!!

There is a saying that "every bit helps" and now with the industries smallest™ general purpose Magnetic
Contactor in its class, customers are able to more easily down-size their boards than ever before.

*For AC-operated 10A frame class general-purpose Magnetic Contactor
(based on survey conducted by Mitsubishi dated September 2016)
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<AC Operated Type>

Frame Size
Traditional ]
MS-N Series Front View

(Unit: mm)

32A

None

New slimline

MS-T Series Front View

Frame Size

Traditional

. Front Vie
MS-N Series e

New slimline

MS-T Series | ot View
<DC Operated Type>
18A 32
Traditional
. N N
MS-N Series Front View o o
44

New slimline Front View TT s = @%1
MS-T Series I fil
EEX
SD-T12 SD-T20 SD-T32
Frame Size
Traditional
. Front View
MS-N Series
[a)
. . ®|
New slimline Front View []
®

MS-T Series

SD-T100
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MS-T Series Introduction
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Standardization

New integrated terminal covers [ rrse Frames: 104t 504 Frame

The perennial issues of remembering to order the terminal covers, fitting them correctly or loosing them in the
process are challenges of the past. The integrated terminal cover system means they are always there, on
the Magnetic Contactor or its Auxiliary contact, ready to be used.
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Reduce your COiI inventory by up to 500/0 | Target Frames: 10 A to 35 A Frame

The 13 types of operation coil ratings available with the SN Series have been halved to 7 types with that increasing
the applicable voltage range. Users can reduce their inventory, and by integrating the types of coils manufactured, a

shorter delivery can be realized.
Rated Voltage [V]

Coil designation
Coil designation Rated Voltage [V] . 50 Hz/60 Hz

50 Hz 60 Hz AC24V 24
AC24V 24 24 AC48V 4810 50
ﬁg‘ g\olv 48 1‘8050 13% o ??0 AC100V 700 to 127

o
AC120V 110 to 120 115to0 120 ﬁggggx ggg ig ggg
AC127V 125 to0 127 127 ACA00V 380 to 440
AC200V 200 200 to 220 0
AC220V 208 to 220 220 AC500V 460 to 550
AC230V 220 to 240 230 to 240 * The conventional 7 types are available for
AC260V 240 to 260 260 to 280 the 50A and larger frames.
_ACB80V 346 to 380 380

AC400V 380 to 415 400 to 440
AC440V 415 to 440 460 to 480
AC500V 500 500 to 550

By integrating the electromagnetic field analysis and drive analysis, inconsistency in the electromagnetic attraction
force is suppressed and rise of the coil temperature is reduced.

n Time [ms]

OFF State ON State When AC150 V 60 Hz is applied on AC200V coil

Capable of direct drive with transistor output of PLC, etC [ Target rrames: 13 Ato 52 A Frame D¢ operated ocel

The adopted high-efficiency polarized electromagnet
greatly reduces the coil power consumption, and enables  Reduced Power Consumption: 13AFrame  Reduced Power Consumption: 20 A Frame

Displacement [mm]

all models to be directly driven with a DC24 V, 0.1 A rating mo weoo
transistor output. (DC24V coil) N\ \
s . z
13 A Frame 7W.
(Coil: DC12/24V) 22w 69% § ¥ ;
20 A Frame <
(Coil: DC12/24V) w 22w 76% 3 » 3 )
32 A Frame _ 20 _ . .
(Coil: DC12/24V) ) Traditional New Traditional New

* DC48V to 220V: 3.3 W.



Safety & Quality

Terminal Covers with Finger Protection Function

| Target Frames: 10 A to 50 A Frame |

In addition to the Magnetic Contactor, a terminal cover has been
provided as a standard for the thermal, magnetic relay and auxiliary
contact unit options. This realizes a finger protection function that
complies with the DIN and VDE Standards, prevents electric
shocks, and increases safety during maintenance and inspections.

[Finger Protection]

In the provisions regarding worker safety and accident protection during
use of low-voltage switchgear and controlgear assemblies set forth with
DIN EN 50274/VDE 0660 Teil 514, the range for providing protection
against contact of live sections is divided into "Finger Safe (preventing
finger contact)" and "Back of hand safe (protecting back of hand contact),
and standards are provided. The MS-T Series terminal cover satisfies the requirements of these provisions.

Smart Wiring

Smart Design Means Smart Wiring

The integrated terminal covers have an additional benefit in that they act as a guide to improve Target Frames: 10 A to 50 A Frame |
wiring efficiency but also retain the terminal screw in place: no mislaying the screw, no dropping it

or having trouble reinserting it in to the terminal block just fast efficient wiring. Fast wiring terminals

(model name with suffix “BC” ) are also available to further improve wiring efficiency, workability and hence productivity.

—— A

———— T =

With Wiring Streamlining Terminal

(1) The screw holder lifts up the screw. (2) Insert the ring crimp lug. (3) Tighten the screw.

17




MS-T Series Introduction
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Easy branch circuit wiring with Motor Circuit Breaker
and optional connection conductor unit.

| Target Frames: 10 A to 32 A Frame |

Easy wiring is available for the new MS-T Series by
using the Motor Circuit Breaker and optional
connection conductor unit, contributing your
productivity improvement.

Global Standard

Complies with main International Standards

In addition to certification for use under various countries' standards such as IEC, JIS, UL, CE and CCC, etc., plans
are also underway to obtain certification for the standards of other countries.
We aim to contribute to helping customers expand their overseas business.

Applicable standard Safety Certification Standard
International European countries U.S. & Canada
EN o
Standards " EC Directive Certifying Body GB
IEC JIS
c us
TUV Rheinland

Note: Compliant with the requirements for mirror contacts in standards such as IEC60947-4-1, and TUV-certified.

Higher SCCR values achieved by using with motor
circuit breaker.

When the MMP-T Series and the S-T Series are used together, a higher SCCR (UL short-circuit current rating) value
can be achieved. This will be a great support for your business in North America.

* Only applicable to the MMP-T series that bear the UL mark. (Refer to page 362.)



A Wide Selection of Optional Units

® We offer a wide range of optional units, including auxiliary contact units and surge absorber units, etc.

Application ranges can be expandedby combining with optional units. (The photo shown is just one example
of a possible combination.)

Coil Surge

Absorber Unit &
Auxiliary Contact Unit (2 Contacts)

Mechanical " (With BC Terminal)
Interlock ' » oy
Units = Ar
'l'—.v . TOpion
b
o
(With BC Terminal) O\\Q’
. 6@
o\

S-TOBC
e oe
L LT
. ﬂ--u‘ '. - ‘:‘i
Auxiliary CEnD L X ]
Contact T = o
Unit (With BC e o
(4 Contacts)  Terminal) - iL
Auxiliary Y
Contact o
Unit (With BC

(2 Contacts) Terminal)

. Main Circuit Surge
] N J Absorber Unit
298
|
" J ste - |

=y !i-:’v—'.
Independent N '||
Mounting Unit ==

(With BC Terminal) Thermal Overload

Relay

TH-TOBC
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MS-T Series with Spring Clamp Terminals

Just insert solid wires or ferrules into terminals for wiring!
No terminal screws are required, which makes wiring quicker and easier.

No special tools are required. The wiring requires only a
flathead screwdriver (manufactured to DIN 5264 standard).
Not only ferrules but also stripped solid wires and stranded
wires can be directly connected to the terminals.

No worry about screw dropping or unfastened screws.

! Significantly Shorter Wiring Time '

Comparison with the terminal screw model

(with round crimp terminal)

Wiring with ferrules: Reduced by 22%

Wiring with solid or stranded wire: Reduced by 52%

*kWiring performed by non-experts (with 2-year experience) (The research '
conducted by Japan Switchboard & control system Industries Association)

! Easy Wiring For Whoever Works On

[BUIWISY MBIOS

For screw-type wiring, the tightening torque is different from
worker to worker, and the same worker does not necessarily
tighten screws with the same torque at all times. Screw terminal Spring clamp terminal
However, spring clamp terminals make wiring easy and reliable

even for non-experts.

7
28
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o
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! Less Maintenance

Excellent electrical characteristics can be maintained stably for a long period of time.

The wiring is highly resistant to vibrations and impacts, reducing maintenance labor.

For example, screw tightening is not required at the time of delivery or inspection of the panel or the mechanical system.
Products and equipment can be more reliable, reducing the total cost.

Product line and features -
Wire holder
12A and 20A magnetic contactors and contactor relays are (Patent pending) ;
A x

available. &
AC operated models and DC operated models with low Wire insertion opening =3
voltage inputs can also be manufactured. AR L)

Magnetic contactors: Page 125, Contactor relays: Page 175
Tool insertion opening

Electroscope
insertion opening



! Wiring Features

@ Elemental wires can be connected directly.

Solid wire Stranded Flexible
wire stranded
/ o wire

/

@ For disconnection of a wire, insert a tool straight into a tool insertion
opening on a magnetic contactor/magnetic relay and pull out the wire.

Insert the tool fully into the Pull out the wire.

tool insertion opening.

@ Providing the electroscope insertion openings

! Other Features

@ Whether to use an IEC rail or screws for installation are selectable.

@ The spring clamp model has almost the same size as the former product.
(A 1.7mm increase in height) * The installation size remains the same.

S-T12 S-T12SQ

@ Solid wires and ferrules can be connected simply by inserting them into the
terminals without using any tools. =

Ferrule N

@ Providing two wire insertion openings for per
wiring enables crossover wiring.

@ Providing the wire holders for control and auxiliary
terminals™ prevents fall-off of mark tubes.

ol
ol

* The magnetic
relays have the
wire holders for the
outermost poles.

@ WAGO PUSH-IN CAGE CLAMP®

* Spring clamp terminals:PUSH-IN CAGE CLAMP®
manufactured by WAGO Kontakttechnik GmbH &
Co. KG, Germany

WAaGo

[PUSH-IN CAGE CLAMPY

@ The wire protrusion is reduced.
The spring clamp terminals have an inclination of about 15
degrees to the front surface of the product, which reduces the
protrusion of wires and makes the wiring in the panel neat.
Tools can be inserted straight into the terminals, which makes it
easier to connect and disconnect wires.

21




MS-N Series Magnetic Contactors

125 to 800 A Frame

! Live Part Protection Covers for Finger Protection
(125 to 400 A Frame, Optional) ———

- Attention has been paid to safety in order to provide live
part protection covers that offer finger protection and that
are easy to handle. =

- Various types are offered including those for magnetic &
contactors, magnetic starters, reversible magnetic
contactors, and reversible magnetic starters, etc.

- Installation and removal can be easily performed with one touch.

! Arc Space of Zero Realized
(125 to 800 A frame)

- Safety and a long product life have been guaranteed by 504 Arc Space s
combining the current capacities of each magnetic contactor to
form an ideal arc-suppression structure that effectively 40+
interrupts current. Also, by employing HGC arc-suppression *, %
an arc space of "0" can be achieved, resulting in further SO
improvements to safety and space-saving. 20
Even in overcurrent interruption conditions (interruptions at N N N
13 times the rated operating current) or short-circuit conditions, 104 Fs Bazee fie Eamee fis S
the arc space dimensions prevent arc touching for safety. '/ [0] 1 [0] |_| ! [0]
*HGC (Hot Gas Control) arc suppression method refers to a high-speed arc 0
suppression method that provides control over arc discharge direction, as (mm) 125 to 220 300/400 600/800
well as superior interrupting performance.
B Realizing Space Saving - Arc Suppression Structure
@Adoption of HGC Arc Suppression Method (HGC Arc Suppression Method)
- Because arc space has been rgduced to zero by adopting Arc Gas e
HGC arc suppression, downsizing of control panels has Discharge
been achieved. Direction
- Required Panel Dimensions for AC
Operated Magnetic Contactor (Depth) Arc
Runner Movable
0 mm 100mm__150mm__ 200 mm_ 250 mm Contactor
125 Frame 88% . : MS-N (
Arc
c = Box
150 Frame 89% - MS-K
180/220 Frame
Fixed
Contactor

300/400 Frame

! A Brightened Board Interior
- MS-N Series models feature a white front surface design that brightens the board interior.

22



! Featuring an AC Operated DC Excitation

Type Magnet
(MS-T Series T65 to T100 also used)

@ Prevention of Buzzing
- Because DC excitation is used, there is no worry that
magnetic buzzing sounds will be generated.
@ Coils that Do Not Give Off Switching Surges
- Because a surge absorber function is built-in, coil
switching surges are not generated.
- This simple circuit provides excellent reliability.
@ Ultra-wide Dual Rated Coil
- The rated voltage range has been expanded, resulting in
the number of coil types being reduced to a third.
The mechanical switching durability within the rated
voltage range is 5 million cycles.
@ Coils Resistant to Voltage Drops
- Because the standard product is a low-voltage
compensation type coil (operating will continue without
interference even if voltage drops to 65% of rating during
contact (first 1 to 2 cycles)), it has been made resistant to
voltage drops.

! Low Power Consumption Coils

- Low power consumption has been realized by adopting
an AC operated DC excitation magnet coil.

(Representative operation coil circuit diagram)

Designation Rating

AC100V 100 to 127V 50/60Hz
AC200V 200 to 240V 50/60Hz
AC300V 260 to 350V 50/60Hz
AC400V 380 to 440V 50/60Hz
AC500V 460 to 550V 50/60Hz

We also manufacture those with AC24V and AC48V ratings. (N125, N150)

Power Consumption (W)

|Il

N125/150 N180/220 N300/400
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SD-Q Series DC Interface Contactors

Support for Direct Drive Using PLC Transistor Output

24

DC Interface Contactors (12 A Frame)

SD-Q11 Type

M Direct Drive of Contactors Using Semiconductor Output (Transistor Output)
Can drive a direct DC interface contactor using DC24 V
transistor output without use of an intermediate relay.

Wide Range of Types

SD-Q11 AC200V 2.5kW 1a(1b) Non-Reversible Type
SD-QR11 AC200V  2.5kW 1bx2 Reversible Type
SD-Q12 AC200V 2.5kW 1ailb(2a) Non-Reversible Type
SD-QR12 AC200V 2.5kW 1albx2 Reversible Type

Can be manufactured with a thermal overload relay (model name: MSOD-Q(R)C).

B An Extensive Line of Installable Optional Units
Features auxiliary contact units and a display window.

B Surge Absorber Comes Standard Built-in
Because the built-in surge absorber function controls
surge voltage, it serves to prevent the negative effects
of surge voltage at coil OFF, such as damage to
peripheral devices.

Ry -

K<

MSOD-Q11 Type

B Realizing Large Capacity and Long Product Life
Because conventional free air thermal current (rated
continuity current) has increased, these are only used
for circuit current (for current switching of inverters,
servos, etc.). Also, they can be applied to AC440 V
circuits despite their compact size.

Rated Capacity (kW) AC-3 | Free Air Thermal |  Electrical
Model Name Current Durability
SD-Q11/Q12 2.5 4 20 100

B Minimal Load for Auxiliary Contacts DC5 V 3 mA
By doubling the auxiliary contacts, support for levels
as low as DC5 V 3 mA has been made possible.
(The failure ratio in normal environments
free of dust or corrosive gas is 5x107/cycle.)

B Rail Mounting Standardized
Can be mounted on an IEC and DIN regulation
compliant 35 mm width rail.

B Provides Support for a Large Number of International Standards

Applicable Standard Safety Certified Standard | EC Directives | Certifying Body | CCC Certffication
el ec | DNl B | uw | osa | B oTOov | e
Model Model Name Japan | International | Germany K%gtt%jm us Canada | Europe |Germany | China
Europe @us C E “é
c“ﬁﬂ?é'c?ﬂfs 28:8;11'1%%12 o o o © o © ¢ o o
Sianors | MSOD-OR11 B KGRIz BGK?| © | © | © | o | © | o | o | o | ©

Note 1 © : Standard product that conforms, is compliant, or for which certification has been obtained
Note 2 *1 : If JIS conformity declaration is required, please request.



US-N and US-H Series Solid State Contactors

Maintenance-Free and Noiseless

US-NL] Model Solid State Contactors for Motor/Heater Loads (5 A Frame to 200 A Frame)

15550 ol
WE o

th s L_E{ B r
TEEy

US-N5SSTE Type

B High-Frequency Switching and Maintenance-Free
No parts subject to electrical or mechanical wear,
making them maintenance-free and ideal for use in
high-frequency switching (motors, heaters, lighting,
condenser switching, etc.).

B Noiseless and Clean Running
Can be used comfortably without sound for
applications in which switching sounds would be a
nuisance (hotels, hospitals, offices, cleanrooms, etc.).

B Applicable for a Wide Range of Main Circuit
Voltages (US-N20 (TE) to N50(TE))
Can be used for a wide range (AC100 to 480 V) of main
circuit voltages.

B Provides Support for a Large Number of

International Standards (US-N Series)

Our standard products comply with the domestic
standards as well as various overseas standards and
are certified to meet all the standards.

A il [ ——
=

-y L (e

US-N20TE Type

B Live Part Protection Covers Provided as
Standard Equipment for Improved Safety
(US-N Series)
In order to improve safety, live part protection covers with
finger protection functionality and compliance with DIN and
VDE regulations have been made standard equipment.
B A Wide Range of Types and an Expanded Series
<Heater Load>
@2-circuit, 3-circuit Integrated Type
@®Cycle Control Type Voltage Adjusters
<Motor Load>
@2-circuit, 3-circuit Integrated Type
<Current Frame>
AC200V 5 A to 200 A Frame
AC400 V 20 A to 200 A Frame
DC24 to 110V 8 A Frame

US-HLI Solid State Contactors for Heater Load (20 A Frame to 50 A Frame)

US-H20 Type

M Ideal for Heater Loads
Ideal for high-frequency switching heater applications,
such as injection molding machines or semiconductor
manufacturing equipment, etc.

B Applicable for a Wide Range of Main Circuit Voltages
Can be used for a wide range (AC24 to 480 V) of main
circuit voltages.

B Provides Support for a Large Number of
International Standards
Our standard products comply with the domestic
standards as well as various overseas standards and are
certified to meet all the standards.

US-H40DD Type

US-H20HZ Type

H Display Window for Confirmation of Operation Standardized
With indicator lamps on the front surface, the operating
voltage input status can be checked at a glance.

B Realizes a Long Product Lifetime When Used for
High-frequency Switching Applications
Realizes a long product lifetime when used for
high-frequency Switching applications by using a
power semiconductor device.

M Live Part Protection Cover can be Mounted for Improved Safety
After control panel mounting, a live part protection
cover (option: UN-CV501US) can be easily mounted for
improved safety.
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MS-T/N Series Specification List

Categoy AC3 ] 2.5/11 [2.2/11] | 8.5/13 [2.7/13] | 4.5/18 [3.7/18] [5.5/25 [4(3.7)/20]|7.5/30(26) [5.5/26]| 7.5/32 [7.5/32] | 11/40 [7.5/35] [15/55 (50) [11/50]|18.5/65 [15/65]
E g“&i‘%ﬂ“ﬁ't eoy| 4/9[2.7/7] | 5.5/12 [4/9] |7.5/18 [7.5/18]| 11/23 [7.5/20] |15/30(26) [11/25]| 15/32 [15/32] |18.5/40 [15/32]| 22/50 [22/48] | 30/65 [30/65]
% Standar:%euw;) "hoso] 477 [2.7/6] | 5.5/9 [6.5/9] |7.5/17 [7.5/17]| 11/17 [7.5/17] | 15/24 [11/20] | 15/24 [11/20] |18.5/32 [15/26]| 25/38 [22/38] | 37/60 [30/45]
SHWANED  faceany 4/5 5.5/7 7.5/9 7.5/9 11/12 11/12 15/17 22/26 30/38
Q [ Conventional 20 32 60 80 100
<C|Free Air Thermal

Curent Ith  [A] 1a 1alb 2a2b — 2a2b 2a2b 2a2b

MS-T/N Type
Enclosed
Magnetic - -
Starters
MS-T65
—
MSO-T/N
Type
Open —
Magnetic
Starters
MSO-T10 MSO-T12 MSO-T20 MSO-T25 MSO-T35 MSO-T50
MSO-T10BC | MSO-T12BC | MSO-T20BC MSO-T25BC MSO-T35BC | MSO-T50BC| MSO-T65
s
. e snail
S-T/N Type =1 o Vs i EI'
Magnetic i % » ) . sa i
Contactors *iaab e o
S-T21 S-T25 S-T32
S-T21BC S-T25BC S-T32BC S-T65
L | | |
I I |
TH-T/N Type
Thermal i
Overload s
Relays
TH-T18(BC) TH-T25(BC) TH-T50(BC) TH-T65
TH-T18(BC)KP TH-T25(BC)KP TH-T50(BC)KP TH-T65KP
85;’;2;5‘;’;?:y2f&]“em' 01to11 | 01t013 | 0.1t018 | 02t018 | 02t026 - 02t034 | 02t050 | 12t065
Electromagnetic Method AC Operation/AC Excitation
EC 35 mm Rail Mounting
Applicable to AC690 V/
Surge Absorber Externally Mounted Units (Model names with "SA" are externally mounted.)
Auriliary Twin Contacts |
£[DC Operated |
% Mechanically Latched Type
S{Delayed Release | |
Note 1. The value in parentheses for the rated operating current is Note 5. Mechanically latched types and delay open types have
applicable in the case of magnetic contactors. differing auxiliary contact arrangements.
Note 2. 0,0 ,[0 stand for "manufactured range", while(Ostands for Refer to page 102 for details about mechanically latched
"outside manufactured range". types, or page 111 for delay open types.
Note 3. "BC" in the model name refers to "wiring streamlining terminal”. Note 6. Because there are products that cannot be mounted,
Note 4. The value in parentheses for the motor capacity is applicable in please refer to combination details on page 192 when
the case of enclosed magnetic starters. applying optional products.
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Magnetic Starters, Magnetic Contactors, Thermal Overload Relays,

22/85 [19/80] |30/105 [22/100]|37/125 [30/125]|45/150 [37/150]|55/180 [45/180]|75/250 [55/220]90/300 [75/300]{125/400 [110/400] 190/630 [160/630] | 220/800 [200/800]
45/85 [37/80] |55/105 [45/93]|60/120 [60/120]|75/150 [75/150]90/180 [90/180] | 132/250 [110/220] | 160/300 [150/300] {220/400 [200/400] 330/630 [300/630] {440/800 [400/800]
45/75 [45/75] |55/85 [45/75]|60/90 [60/90]|90/140 [90/140]|110/180 [110/180] | 132/200 [132/200] | 160/250 [160/250] {225/350 [200/350]| 330/500 [300/500] { 500/720 [400/720]
45/52 55/65 60/70 90/100 110/120 132/150 | 200/220 | 250/300 | 330/420 | 500/630
120 150 150 200 260 260 350 450 660 800
2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b
— —

RREEE

MS-T80 MS-T100 | MS-N125 | MS-N150 [ MS-N180 | MS-N220 | MS-N300 | MS-N400

MSO-T80 | MSO-T100 | MSO-N125 | MSO-N150 | MSO-N180 MSO-N300 | MSO-N400

Vo | ympe | pere
S-T80 S-T100 S-N125 S-N150 S-N180 S§-N220
| | | | |
| | | —
TH-N600
TH-T100 TH-N120  TH-N120TA TH-N220RH TH-N400RH TH-NG60OKP
TH-T100KP TH-N120KP TH-N120TAKP TH-N220RHKP TH-N400RHKP (Excluding +CT supply)
12 to 80 1210100 | 34t0125 | 34t0o150 | 65t0 180 | 65t0220 | 85t0 300 | 85to 400 200 to 800

AC Operation/DC Excitation

Built-in
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Introducing MMP-T

What is a motor circuit breaker? Featuring a Space-saving Design that Results
This is a product that integrates a low voltage circuit breaker with thermal overload in Downsized Panels

relay functionality and can be applied to motor circuits. One unit provides
protection from overloads, open phase, and short-circuts. Example of Space Saving Application

When a motor circuit is composed of a low When a motor circuit is composed of a motor

voltage circuit breakg and magnetic starter circuit breaker andvmagnetic contactor Layout in which a Mo(&(}ircui( Breaker s Used

Disconnection Board Interior Board Interior

o
3
Circuit Switching >
1 ®
e
rirte Short-circuitProtection o
Low Voltage Circuit Breaker
o Device Protection
T
.
Wbk -:l'.
Magnetic Contactor Motor Control =gl ks ! - 4
am s =l 5]
LTS E1IEIEIEE =
Magnetic Contactor 4 z 45, «©
e b | (New MS-T Series) . il ! S
Thermal Overload Relay Overload Protection §

ki -

Example of Application of Wire Saving

When wiring the motor circuit breaker Example of Wiring in Electric Wires Wiring Example of Connecting Conductor Units
and contactor, the number of wiring Sy
LT

processes can be reduced by using a 1
. . . 4
connecting conductor unit (optional). :;.U
We also offer a DC interface contactor
(SD-Q) and connecting conductor unit

Magnetic
(model name: UT-MQ12), as well as a gg;‘ggﬁnal
DC operated compact model (SD-T) Part

and connecting conductor (model
name: UT-MT20D).

With UT-MQ12
! Procuct Name | Model Nare
1a

- The contacts of this unit
UT-MAX 1b_ |operate in unison with the

A) Auxiliary
Contact (Interior) UT-MAXLL(For

a turning ON/OFF of the main
. . P Very Small Load: it.
A wide range of optional units is offered. oL o The sontacts of s Ut opereis
L . : ] Alarm Contact B b |(either short-circuits, overloads,
This is in order to satisfy the various usage applications of our @ [(interion VAL alopon-phass) n unison wih ihe
customers. Very Small Loads) b |trip operation of the main unit.
This is a terminal block unit
that can en(able the wiring o/f
. . bare wires (single core wire;
@ Configuration © 3) Power Supply | ;1.gpg stranded wire) on the power
Diagram of Options Block supply side if the unit is
nnn E (5) connected in parallel with a
bus bar.
m 45 mm Clearance
\ ‘ () UT-2B4 Row of 2

@
) UT-3B4 A;mmC\ea?ﬂge A unit that can supply power
N\ . . ow of 3 |(parallel connection) to 2 or 3
‘ﬁ.. ; ‘ﬁ. o (4) |Bus Bar

57mm Clearance | units individually without use

oy o S, E .
= s UT-2B5 Row of 2 | of electric wire.
. 57 mm Clearance
3 !_ UT-385 Row of 3
Er T Power Side - Power side terminal cover for
| © © |[orminal Cover |UTCEY3 UL60947-4-1A, Type E/F.
L Aunit that operates and displays in red only
®) Short-circuit UT-TU when the unit trips due to a short circut.
Display Unit Necessary for application to UL60947-4-1A,
- i Type EFF.
X B:‘I-:M1§g Unit for electrically and
0] Connecting UTMQ12 mechanically connecting
Conductor Unit "UT-MT20D MMP-T32 and a magnetic
b | UT: T32D contactor.
Mounting Base UI-BT20 Plate for mounting a combination
8) p 9 UT-BT32 starter by combining MMP-T32
(11) 8) Unit UT-BT32D and a magnetic contactor. Can be
(9) |Mounting Base Unit UT-BT32DMP rail mounted or screw mounted.
—-—- T-RT1
Jointing Block 1Y - 0 A block that connects the
(10) UT-RT20
Unit UT-RT32 2 mounting base units
mechanically.

(11) | Jointing Block Unit|UT-RT32DMP
*For combination model names, please refer to the outline drawings on page 371.
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Selection and Application
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Application to Primary Switching of Transformers --- 62
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Selection and Application

2.1 Model List

Frame T10 | 7112 | 7120 | To1 | 7195 | 7132 | 7135 | 150
Applicable standard JIS C8201-4-1, IEC60947-4-1, EN60947-4-1, GB14048.4
Magnetic Contactors Non-Reversing] S-T10 S-T12 S-T20 S-T21 S-T25 S-T32 S-T35 S-T50
(Without Thermal Overload Relay, Open Type) Reversing | S-2xT10 | S-2xT12 | S-2xT20 | S-2xT21 | S-2xT25 | S-2xT32 | S-2x T35 | S-2x T50
Maanetic Starter: Non-Reversing| MS-T10 | MS-T12 - MS-T21 - - MS-T35 | MS-T50
o (v\?itgh :t:ng:;de S e Reversing — MS-2 x T21 — —  |MS-2xT35|MS-2x T50
% 2-element, With Open Type Non-Reversing| MSO-T10 [ MSO-T12 [ MSO-T20 [ MSO-T21 [ MSO-T25 — MSO-T35 | MSO-T50
Z [Thermal Overload pen 1yp Reversing | MS0-2xT10 [MS0-2 x T12]MS0-2 x T20|MS0-2 x T21|MS0-2 x 125 — MS0-2xT35 | MSO-2 x50
S |Relay) Combined Thermal Overload Relays TH-T18 TH-T25 —  |TH-T25/T50|TH-T25/T50
§ Magnetic Starters Enclosed Type Non-Reversing| MS-T10KP | MS-T12KP | — MS-T21KP — — MS-T35KP | MS-T50KP
With 3-element type Reversing — MS-2 x T21KP — — MS-2 x T35KP[MS-2 x T50KP
Thermal Overload Open Type Non-Reve.rsing MSO-T10KP MSO-T12KP MSO-T20KP MSO-T21KP MSO-T25KP — MSO-T35KP | MSO-T50KP
Relays Reversing | MSO-2xT10KP | MSO-2 x T12KP | MSO-2x T20KP | MSO-2 x T21KP | MSO-2 x T25KP — MSO-2 x T35KP|MSO-2 x T50KP|
Combined Thermal Overload Relays TH-T18KP TH-T25KP — TH-T25 / T50KP|TH-T25 / T50KP|
Rated Insulation Voltage V] 690
Rated Impulse Withstand Voltage [kV] 6
Rated Frequency [HZ 50/60
Pollution Degree 3
2 [Rated operational current / power AC220to 240V | 25111 [2.2/11] | 35113 [2.7/13] | 4.5/118 [3.7/18] | 5.5/25 [4/20] [ 75/30(26] .5/26]] 7.5/32 [7.5/32] [11/40 [7.5/35][ 16/55 (50)[11/50]
T |Category AC-3 (Note 1) AC380t0 440V | 4/9 [2.7/7] | 5.5/12 [4/9] | 7.5/18 [7.5/18] [11/23 [7.5/20][15/30(26) [11/25] 15/32 [15/32] | 18.5/40 [15/32) | 22/50 [22/48)]
% |(Three-phase squirrel-cage motor load AC500V | 4/7[2.7/6] [5.5/9 [5.5/9]| 7.517 [1.5/17] |11/17 [7.5/17]| 15/24 [11/20] | 15/24 [11/20] | 18.5/32 [15/26] | 25/38 [22/38]
& |standard responsibility)  (Note 2) [kKW/A]  [~AC690V 4/5 5.5/7 7.5/9 7.5/9 11/12 11/12 15/17 22/26
S [Rated operational current / power Category AC-4 AC220 to 240V 1.5/8 2.2/11 3.7/18 4.5/20 5.5/26 5.5/26 7.5/35
£ |(Three-phase squirrel-cage motor load AC380todd0v| 2.2/6 4/9 5.5/13 7.5/17 11/24 11/24 15/32
S |inching responsibility) [KW/A] [ AC500V 2.7/6 5.5/9 5.5/10 7.5/12 7.5/13 11/17 15/24
Rated operational current / power ﬁgggg Ig iigg 1 20 13 gg 28 gg
Category AC-1 (Resistance, heater load) AC500 0 550V 8 T I 3 35 50
Conventional Free Air Thermal Current _ Ith [A] 20 32 60 30
Non-Reversing 1a 1alb 2a2b = 2a2b 2a2b
= Standard Accessory Reversng e
£ (Note 7) Notgeg) '1ax2+2b 1albx2+2b 2a2b x 2 2a2bx?2 | 2a2bx2 | 2a2bx 2
5 [Pomact Amangement Iy rumber of | NarReversig T for UT-AX2/4, 2 for UT-AXT1
% ?'\cl!gtlgcqq?l options Heverﬁlgtge (gl)ote 8 2 for any UT-AX2/4/11 —  |2forany UT-AX2/4/11
‘é Rated Operating Current (Category AC-15: AC120V 6 [ 6 [ 6 [ 6 [ 6 6 6 [ 6
§ |Alternating current coil load) [A] AC240V 3 [ 3 [ 3 [ 3 [ 3 3 3 [ 3
E Rated Operational Current DC24V 3
< |(Category DC-13 : Direct current coil load) DC110V 0.6
Conventional Free Air Thermal Current _ Ith [A] 10 [ 10 [ 10 [ 10 [ 10 [ 10 [ 10 [ 10
Mechanical Durability [x 10000] 1000
8 |Etectrical Durability (Note 5) gategmy ilead 200 (Note 5, 6)
] [Ten thousand times] LRk 3 (Note 5)
£ Category AC-1 50
2 Category AC-3 1800 [ 1200
& Switching Frequency [Times/Hour]  |Category AC-4 300
Category AC-1 1200
= ) . Sealed 7 7 4.5 10
§ Coil consumption (Note7) [VA] Inrush 75 75 55 10
5 |Power Consumption (Note 7) [W] 2.2 24 | 24 1.8 38 | 38
»|Magnetic Contactors (without Thermal Overload Non-Reversing[ 36 x 75 x 78 | 44 x 75 x 78 63 x 81 x 81 43 x 81 x81 75 x 89 x 91
oS Relays) (Width x Height x Depth) [mm] Reversing | 82 x85x 78 | 98 x 85 x 78 136 x 81 x 81 96 x 81 x 111 160 x 114 x 97
g ‘@|Open Type Magnetic Starters Non-Reversing 46 x 115x 79 63 x 128 x 82 - 75 x 157.5 x 91
S o|(Width x Height x Depth) [mm] Reversing [905x125x79]  98.5 x 125 x 79 136 x 138 x 82 — 160 x 179 x 97
© E Enclosed Magnetic Starters Non-Reversing 76x165%x97.5 [ - 104x176x110] - 135x231x126
(Width x Height x Depth) [mm] | Reversing — [ — 220x192x115 — 300x247x130
IEC 35mm rail mounting Possible (excluding Enclosed Magnetic Starters)
= " - (Contact Arrangement 1a1b) UT-AX2/AX11
% égﬂgg?ﬂrﬁtl"sx'"ary (Contact Arrangement  2a2b) UT-AX4
g With Low-Level Signal Contact —
g . (Varistor) (Note 4) UT-SA21
- Sgl"t SS“rge Absorber |aristor + Display LED) UT-SA22
2 |Note 4) (CR) UT-SA23
3 (Varistor + CR) UT-SA25
§ DC-AC Triac Output UT-SY21
= Interface Contact Output UT-SY22
S .
g Live Part Protection For Magnetic Starters NOﬂ-ReVe.rSIng _
2 c Reversing —
& over For Magnetic Non-Reversing —
2 Contactors Reversing -
%’ Terminal Cover For Magnetic Starters (Non-Reversing) (Standard Equipment)
b7 For Magnetic Contactors (Non-Reversing) (Standard Equipment)
<= [Mechanical Interlock Units UT-ML20 (Note 11) [ UN-ML21

Note 1. The figure in the square brackets indicates the rated current shown on the rating plate of the product at which the category AC-3 opening/closing durability.
Note 2. The value between parentheses for the rated operating current is for the magnetic starter (with thermal overload relay).
Note 3. AC operated types T10 to T50, DC operated types T12 to T50 can be manufactured with coil surge absorber ((J-CISA type). The UT-SA21 type can be mounted.
Note 4. T65 to N800 types have an integrated coil surge absorber rendering a coil surge absorber unit for prevention of coil switching surges unnecessary.
Note 5. 1 million times for T20 class AC-3 380 V or more types for the rating in parentheses and 15,000 times for class AC-4 types. 15 thousand times for T35 to N800 class AC-4 380 V or more types.
Note 6. Values are for the ratings in square brackets. The electrical durability for the current values not in parentheses varies inversely with the rough square of the current.
Note 7. Mechanically latched types and delay open types have differing auxiliary contact arrangements. Refer to page 102 for details about mechanically
latched types, or page 111 for delay open types.
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Model List

Tes [ T80 | T100 | Ni25_ | Ni50 | N180__| N220 [ N300 ]| N400 | N600_ | N800
JIS C8201-4-1, IEC60947-4-1, EN60947-4-1, GB14048.4
S-T65 S-T80 S-T100 S-N125 S-N150 S-N180 S-N220 S-N300 S-N400 S-N600 S-N800

S-2 x T65 S-2xT80 | S-2xT100 | S-2xN125 | S-2x N150 | S-2 x N180 | S-2 x N220 | S-2 x N300 | S-2 x N400 | S-2 x N600 | S-2 x N800
MS-T65 MS-T80 MS-T100 MS-N125 MS-N150 MS-N180 MS-N220 MS-N300 MS-N400 — —
MS-2 x T65 | MS-2 x T80 [MS-2 x T100| MS-2xN125 | MS-2 x N150 | MS-2 x N180 | MS-2 x N220 | MS-2 x N300 | MS-2 x N400 — -
MSO-T65 MSO-T80 | MSO-T100 | MSO-N125 | MSO-N150 | MSO-N180 | MSO-N220 | MSO-N300 | MSO-N400 — —
MSO-2 x T65 | MSO-2 x T80 [MSO-2 x T100| MSO-2 x N125 | MSO-2 x N150 | MSO-2 x N180 | MSO-2 x N220 | MSO-2 x N300 | MSO-2 x N400 — -
TH-T65 TH-T65/T7100 | TH-T65/T100 | TH-N120(TA) | TH-N120(TA) | TH-N220RH | TH-N220RH | TH-N400RH | TH-N400RH | TH-N600(+CT) | TH-N600(+CT)
MS-T65KP | MS-T80KP | MS-T100KP | MS-N125KP | MS-N150KP | MS-N180KP | MS-N220KP | MS-N300KP | MS-N400KP — —
MS-2 x T65KP | MS-2 x T80KP | MS-2 x T100KP | MS-2 x N125KP | MS-2 x N150KP | MS-2 x N180KP | MS-2 x N220KP | MS-2 x N300KP | MS-2 x N40OKP — -
MSO-T65KP | MSO-T80KP | MSO-T100KP | MSO-N125KP | MSO-N150KP | MSO-N180KP | MSO-N220KP | MSO-N300KP | MSO-N400KP - -
MSO-2 x T65KP | MSO-2 x T8OKP |MSO-2 x T100KP | MSO-2 x N125KP | MSO-2 x N150KP | MSO-2 x N180KP | MSO-2 x N220KP | MSO-2 x N300KP | MSO-2 x N40OKP — -
TH-T65KP | TH-T65/T100KP | TH-T65/T100KP | TH-N120(TAKP | TH-N120(TAKP | TH-N220RHKP | TH-N220RHKP | TH-N400RHKP | TH-K400RHKP | TH-N60OKP(CT) | TH-N6OOKP(+CT)

690 690 (1000)
6 6 (8)
50/60
3
18.5/65 [15/65]| 22/85 [19/80] | 30/105 [22/100] | 37/125 [30/125] | 45/150 [37/150] | 55/180 [45/180] | 75/250 [55/220] | 90/300 [75/300] | 125/400 [110/400] | 190/630 [160/630] | 220/800 [200/800]
30/65 [30/65]| 45/85 [37/80] | 55/105 [45/93] | 60/120 [60/120] | 75/150 [75/150] | 90/180 [90/180] | 132/250 [110/220] | 160/300 [150/300] | 220/400 [200/400] | 330/630 [300/630] | 440/800 [400/800]
37/60 [30/45]| 45/75 [45/75] | 55/85 [45/75] | 60/90 [60/90] | 90/140 [90/140] | 110/180 [110/180] | 132/200 [132/200] | 160/250 [160/250] | 225/350 [200/350] | 330/500 [300/500] | 500/720 [400/720]
30/38 45/52 55/65 60/70 90/100 110/120 132/150 200/220 250/300 330/420 500/630
11/50 15/65 19/80 22/93 30/125 37/150 45/180 55/220 75/300 110/400 160/630
22/47 30/62 37/75 45/90 55/110 75/150 90/180 110/220 150/300 200/400 300/630
22/38 30/45 37/55 45/65 55/80 75/140 90/140 110/200 150/250 200/350 300/500
100 120 150 150 200 260 260 350 450 660 800
100 120 150 150 200 260 260 350 450 660 800
100 120 150 150 200 260 260 350 450 660 800
100 120 150 150 200 260 260 350 450 660 800
2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b 2a2b
2a2b x 2 2a2b x 2 2a2b x 2 2a2b x 2 3a3b x 2 3a3b x 2 3a3b x 2 3a3b x 2 3a3b x 2 4adb x 2 4adb x 1
1 for UT-AX2/4, 2 for UT-AX11 2 for UN-AX80 2 for UN-AX150 1 for UN-AX600
2 for any UT-AX2/4/11 2 for UN-AX80 - — - - - - —
6 [ 6 6 6 6 6 6 6 6 6 6
3 [ 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
0.6
10 [ 10 [ 10 [ 10 [ 10 [ 10 [ 10 [ 10 [ 10 [ 10 [ 10
500
200 [ 100 (Note 6) [ 50 (Note 6)
3 (Note 5)
50
1200
300
1200 600
20 23 24 24 40 40 50 50 90 90
115 210 270 270 440 440 440 440 790 790
2.2 2.2 2.8 2.9 2.9 4.2 4.2 6.1 6.1 17 17
88 x 106 x 106 | 88 x 106 x 106 | 100 x 124 x 127 | 100 x 150 x 137 | 120 x 160 x 145 | 138 x 204 x175 [ 138 x 204 x 175 [ 163 x 243 x 195 [ 163 x 243 x 195 | 290 x 310 x 235 {290 x 310 x 235
216 x 115x 112|216 x 115 x 112 [ 270 x 140 x 137 [ 276 x 150 x 148 [ 296 x 160 x 156 | 370 x 215 x189 | 370 x 215 x 189 | 395 x 250 x 209 | 895 x 250 x 209 | 660 x 435 x 254 | 660 x 435 x 254
90 x 158 x 106 |90 x 174.5 x 106{ 100 x 196 x 127 [ 112 x 239 x 137 [ 120 x 250 x 145 | 144 x 282 x 180.5 | 144 x 282 x 180.5 | 163 x 360 x 195 | 163 x 360 x 195 — —
216 x 169 x 112 | 216 x 185.5x 112 [ 270 x 213 x 137 [ 276 x 251 x 148 [ 296 x 276 x 156 | 370 x 304 x 194.5 | 370 x 304 x 194.5 | 395 x 392 x 209 | 395 x 392 x 209 — —
160 x 282 x 145 190 x 317 x 163 | 230 x 396 x 190 270 x 496 x 209 - - - -
320 x 282 x 140 410 x 347 x 154 | 440 x 436 x 170 520 x 536 x 209 600 x 616 x 230 — —
Possihle (excluding Enclosed Magnetic Starters) — — — [ = [ — — — — —
UN-AX2/AX11 UN-AX80 UN-AX150 - -
UN-AX4 — — — — — — — UN-AX600
UN-LL22 — — — — — — — — —
UN-SY31 — — — — — — — — —
UN-SY32 — — — — — — — — —

UN-CZ800+ | UN-CZ1250+ | UN-CZ1500+

UN-GZ500 + UN-CZ501 | '\ 57801 | UN-CZ1251 | UN-CZ1501

UN-CZ2200 + UN-CZ2201 UN-CZ3000 + UN-CZ3001 - -

UN-CZ504 UN-CZ804 | UN-CZ1254 | UN-CZ1504 UN-CZ2204 UN-CZ3004 = -
UN-CZ500 x 2 UN-CZ800 x 2 | UN-CZ1250 x 2 | UN-CZ1500 x 2 UN-CZ2200 x 2 UN-CZ3000 x 2 — —
UN-CZ502 UN-CZ802 | UN-CZ1252 | UN-CZ1502 UN-CZ2202 UN-CZ3002 = —
UT-CW800 + UT-CW655 = = = = [ = = [ - = =
UT-CW800 = = — — | — = — — —
UN-ML21 UN-ML80 UN-ML150 UN-ML220 — —

Note 8. The +2b on the auxiliary contact arrangement of reversible T10 to T20 types indicates the break contact of the integrated UT-ML20 interlock unit.
There is no need to specify when ordering.

Note 9. Auxiliary contact arrangements for reversible types are displayed by twos, in a contact arrangement combined with two magnetic contactors. For
standard contact arrangements there is no need to specify whe ordering; however, please specify a matching contact arrangement for 2 units if for a
special configuration. <Example> For 1b x 2 + 2b: 2B

Note 10. Because there are products that cannot be mounted, please refer to combination details on page 192 when applying optional products.

Note 11. Not applicable to AC operated types produced before March, 2019.
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Selection and Application

2.2 Manufacturing Range List
® Non-Reversible Type

\ Frame T10 [ T12 | T20 [ T21 | T25 | T32 | T35 | T50 | T65 | T8O | T100 | N125 | N150 [ N180 | N220 | N300 [ N40O | N600 | N800
Category AC-3 220V (25|35 (45|55 |75 (75|11 | 15 (185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 125|190 | 220
Rated Capacity [kW] | 440V | 4 |55 |75 | 11 [ 15 | 15 [185| 22 | 30 | 45 | 55 | 60 [ 75 | 90 | 132 | 160 | 220 | 330 | 440
Auxiliary Contact |Standard| 1a [1alb|lalb<«—2a2b— — [« 2a2b >
(Note 6) ; 2a | 2a
Model Name Special| 1b moteglpoey| — | = | = | == ||| = ||| —|—|—-|—|—|—
Standard Specifications | MS-[J O|lO| —-—]10| — — | O | O O O O O O @] @] @] @] — —
kel
§ With Push-Button | MS-CIPM olof-|o|-|-|lo|Oo|lo|o]|lOo|-|-|-|-1-1-|-]-
u_% 3-Element (2E) Thermal | MS-CIKP. ojo|-lo|—-|—-lO]J]OJO]J]O]J]OC|O]J]O]J]O|O|O|O|—|-
Open Time Quick Motion Type | MS-CIQM - -]!-/-!1-|-l-]1-lO]J]O]O|O]|]O[O|O|O|[O]| —| -
Standard MSO-O ©0l0|0|]O0|O0|-|O0|]O0O|]O0O|O0O|O|O0|O|O0|O0|O0|O|—|-—
Specifications | Msop-0 —|lololo|l=|=]lo|lo|lo|lo|lo|lo]lo|=]lo|loOo|O|=1|-=
3-Element (2E) MSO-CIKP cjlofojo|jJof—-]O0]J]O|lO|JO|J]O|O|JO|]O|lO|O|]O]|—-|-=-
Thermal MSOD-OKP | — |0 |0 |0 | -] -]0|O|O|O|O|O|O|=|O|O|O|=|-=
With Saturable |[MSO-O0SR | O | O | O |O | O | -] O[O |O|[O]|]O|O|O|O|O|O|O|—=|-=
Reactor MSOD-O0SR | — | O |O|O | —-| —-|O]JO|J]O|O|JO|]O|O|=]O]lO|O]|—-]|-=-
With 3-Element |MSO-CKPSR | — | — | - | O[O | —-]J]O|O]J]O|O|O|O|O|JO|]O|O|O]|—-|-
(2E) Thermal
" Saturable Reactor | MSOD-COKPSR | — — — @] — — @] @] O @] @] O O — O O O — —
2 2-Element MSO-OOFS | — | - | —-|]o|o|-|O|O|O|O|O|=-|=-|=-|=-|-|-1|-]-
S Quick-acting
2 Characteristics Thermal [MSOD-COFS | — | — | = | O | = | = | O O OO |O | = | = |—|—|—|—|—|—
B | o | 3Element 2F) MSO-OFSKP | O |0 |Oo|o|Oo|=|Oo|O|O|O|O|=|=|=|=|=1|=|-=1]-=
S | S | Quick-acting
g '; Characteristics Thermal [MSOD-O0FSKP [ — | O | O | O | —m | — | OO |O | O |O | = | —-|—=—|—|—|—1|—1| —
§. OpenTime QuickMotonTpe (MSO-CQM | — | — | — | — | — | — | - | — | O] O] O]J]O[O|O[O|O|O|—-|-—
Surge MSO-O0SA | 0O |o|o|o|o|=|o|Oo|=|=|=|=|=|=-|=|=1|=|=1-=
Absorber
Mounted Type MSOD-OSA | — @) @) @) — = O O = = = = = = = = = = =
Wiring Mso-Bc |o|o|o|jo|lo|—-|o|lOoO|—-|-|=|=-|=-|=-|-|-|-|-1]-
Streamlining
Terminal MSOD-00BC | — @) @) @) - — @) @) — — — — — — — - — — —
Anticorrosion |[MSO-0Ys o |o|o|o|o|—-|o|o|o|Oo|Oo|O|O|O|O|O|O|—-|-—
Treatment msop-ys | - [o|o|o|-|-|]o|o|lo|jo|lo|lo|lo|-|o|Oo|O|-|-
Delay Open Type | MSO-CIDL -/o|{-{of|(—-|—-lO0O|OC|]OC|]OC|]O|=-=—]1]0]|—=—]10]0|0]|-1]-=-
Mechanically MSOL-O - -] -10|=-]=-10]0O0]|]O0O|O0]O]|]O|O]|-— O O o | — —
Latched Type |mMsob-01 | — |- |- |O|-|-|O|O]J]O|]O|O|O|O|—-]|]O|O|O| |-
With Terminal (MSO-OCW | — | — | = | = | = | = | = | = | O OMel)] — | = | = | = | = | =|=|=]|=
Cover MSOD-OCW | — | — | = | = | = | =| =] =0 omer| — | = | = | =|=|=1]=1|=1]=
Standard S-0 0/l0|]0|0|0|0|0]0|]O0|]0|]O0O|O0|O0O|O0|]O0|O0|O0|0O0|O
Specifications | sp- -|l0jfO0|]O|-|O|]O|O|O|O0O|O0O|O|O0O|—-—|O0|O0O|O]|]O|O
Surge SOSANote3) | O | O | OO | O |O|O|O | =-|=|—=-|—=-|=-|=-|—-|-=-1|-=-1|-1|-=-
Absorber
Mounted Type SD-[JSA - O O O - @] @] @] - - - - - - - - - - -
@ Anticorrosion Treatment | S-C1Y'S - | -|{-]=-]=-=-]0]OC|O|O]|]OC|O[O|]O]|O[O]O]O|O
*8 Open Time Quick Motion Type | S-C1IQM - -!=-/-!-|-l-]-l1O0]l]O]J]OC|O]|]O]|]O|O|O|O|—|-
© [0} =
£ | g|Wiring S-00BC 0l0|l0o|Oo|Oo|O|O|O|—-—|—-|—-[—-"[—-"|—-"|l—-"|l—-"|—"1|1—1-
8 =’ | Streamlining
o | @ [Terminal SD-0BC - 109[/0|0|-]10|0|O0O|—-|—-|=-|=|=|=|=|=|=|=1|~=-
B | &|With Spring  |s-Osq —lolol=l=]l=l=l=l|=l=l=]=/=|=]|=1=1=1]|=1]=
S Clamp
‘E“ Terminals SD-01SQ -l —-1-/-1-1-|1—-/—-|—-1—-|/-1|l-/—-"1—-"|—-1-1-
With Terminal | S-CJCW =l =l=]=]=]=1=19]0|=|=|=|l=|l=]l=|=|=1=
Cover SD-CICW =l=ll=l=l=l=l=l=l@e]@|=ll=l=l=ll=]=l=I=|=
Delay Open Type | S-CODL -|o|-lO0O|—-|—-lO]J]O}JO|]O|]OC|—-—]O|—-—l0O0O]0O0|O0]|—|-
Mechanically |[SL-O - | -[-]0O|-]1-10]O0|O0O|O0O[|O0O|O|O0O|-]0|]0|0O0|O0|O
Latched Type | sLD-O0 -|-|-]lo|-|-]o|]o|o|o|o|o|Oo|-|O0]|O0]|O]|O]|O
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Manufacturing Range List

©® Reversible Type

\ Frame 2x [2x [ 2x | 2x | 2x [ 2x | 2x | 2x | 2x [ 2x | 2x | 2x | 2x [ 2x | 2x | 2x [ 2x [ 2x | 2X
T10 | T12 [ T20 | T21 | T25 | T32 | T35 | T50 | T65 | T80 | T100 | N125 | N150 [ N180 | N220 | N300 | N400 [ N600 | N800
Category AC-3 220V | 25 (35| 45|55 |75 |75 | 11 15 |185| 22 | 80 | 37 | 45 | 65 | 75 | 90 | 125 [ 190 | 220
Rated Capacity [kW] 440V 4 55 75 | 11 15 15 [18.5| 22 | 30 | 45 55] 60 75 | 90 | 132 | 160 | 220 | 330 | 440
AUXizmeCf?;aﬁLte ) | Standard lax2)|(1ath x 2) +iq 222b x 2 > 3a3b x 2 4adb x 2
Model Special (1E;b2) (@a é‘bz) P = | = =ll==ll=l=ll=l==|=]|=
& | o MS-00 - |-|-]o|=-|-|o]o|lo|o]o|o|o|o|o|Oo|O|=-]|-
& | 3-Element (2E) Thermal | MS-[IKP —|-|-]lol|-|-|lo|lo|lo|o|o|o|lo|lo|lo|lo|lo]|-|=-
Standard MSO-0 0|00 ]|0O|O0O[-]10]0|]0|O0]|0|O0[0]|O0[O|O|OC|—]|~—
Specifications MSOD- —-loj]o|l]O|f—-—|]—-—]O[O]O]J]O|[O|]O|O|—=—]O]O|[O]|—]|-—
3-Element (2E) MSO-OKP O O (@) O (@) — (@) (@) @] O O O O O O O O = —
Thermal MSOD-CKP | — OO |O|—-|—-|JO]JO|O]JO|JO|JO|O|—-—|O]JO|O|—-|=-
With Saturable MSO-CISR oloflojJ]OoO|J]O|—-—]O]J]O[O]J]O]J]O[O]O]|]O|[O|O]|O|—=]|=
Reactor MSoD-O0SR | — | O[O | O | - —]O0O]O0O[O0O|O|O0O|O|O | —-—|O]|O]|O|—]=
wéﬁnﬁéflé%gspatb(fea MSO-OKPSR| — | — [ — | O | O | -] O | O[O |O|O[O|O|O|O|O|O|—|=-
) Reactor MSOD-OKPSR - - - O - - O O O O O O O - O O O - -
f:; 2-Element Quick-acting | MSO-OIFS | = =10 O | =[O0 ]O[|O|JO|O|=|=|=|=|=|=|=1]=
2 g Characteristics Thermal | MSOD-CIFS — | = | = Ol = | — O @) ololol|l === =|=|=| =] =
g E‘ &Elemert (2E) Quick-acting | MSO-CIFSKP @] @] @] @] o | — @] O OlOoO|O|—-—|—-—|=—|=|=|—=-1=-1=
g § Characteristics Thermal MSOD-OFSKP | — | O | Ol O | =| ==lO|lO|lO|JO|lO|=|=|=|=|=]|=1|-=1=
Surge Absorber MSO-OSA @] O O (@) O | — (@) Ol—-=-|=-1=-|=-1=|=-1=|-=1-=1-=
MountedType  msop-0sA | — |0 | O |O | =|—=|Oo O |=|—-|=-|—-|=-|=-|-|=-|-|-1-
Wiring Streamlining | MSO-0IBC O[O0 |00 |=]lOC|O|=|—=]—|—=—|=|=|=|—=|=1—-1+=
Terminal MSOD-OBC | — O | O | O | —|—-JO|O|—-|—-|—-|—-|—-[—=—|—-|—-—"1=-I|l-1-=
With Terminal MSO-OCW | — | — [ = [ = | === —=]O Ot = | = | =|=|=|=|=|=1]=
Cover MsoD-OCW | — | — | — | = | = | = | =] =|O|OMet| — | = | = | =|—=|—=|—=|—-1]—
Anticorrosion MSO-00YS ololOo]J]O]|]O|—-—]O]J]OJO]J]O]J]O|JO]O]J]O|O|]O]|]O|—=]=
Treatment mMsop-ys | — O[O | O | —-—|—]O|O|O|O|O|O|O|—=-—|O]|]O]|O|—1|-=—
Mechanically MSOL-OJ - | -] -]1O0|=-]=-]0]0]O0]O0|]O0]|]O0|]O|—-—]1]0]]0|0]|—|-—
Latched Type MSOLD-0O - |=-]-]1O0|—-—|]—-—]O|O]J]O]J]O|O|]O|O|—-—]O|O|O|—]|-—
Standard s0 ololololo]olo]olo]olololololololo]ofo
Specifications SD-0 —|lojJ]o]lJ]Oof—-—]O]J]O|O]J]O]J]O|[O|]O]|]O|=—]O]O[O]|]O]O
Surge Absorber |[SOSANote3) | © | O | O O | O O[O |O |- |—=|—=—|—|—=|=|—=|=|—=[|=1]=
Mounted Type SD-0JSA —-|l|ojo|J]OoO]|—-—]OC|JO|O|—|—]|—|—|—|—"|—"|—|—"1—1-
Anticorrosion Treatment | S-CIYS - -] -] =-]=-]=-]]0]O0]O0]O0|]O]O|]O|]O0O|]O0O|]0O0|]0O0]|]0]|O0O
Wiring S-0BC ojloJOo]J]OoO]J]O|O]|]O|O|—-—|=—|—|—-—|—-—|—-|—-|—-1|1—-1|-/|-=
Streamlining
Terminal SD-0BC - |loj]o]J]OoO|—-—]O]J]O|O|—-|—-|—-—|—-|—-|—-|—-|—-|—-—1]-1]-=
4 With Terminal S-0cw =ll=ll=l=ll=ll=|l==0]|0|=|l=|l=|l=ll=|l=|l=|=I=
B o G SD-CICW - | -1-1=-1=-|l=-|=-]=-]ojo|l-|=-]-]1-1=-1=-1=-1=-1=
8| & mechanicaty  [SLD —|-|-Jol-]-TJoloJolololo]lo|[-]ololofo]o
| g | Latched Type SLD-0J —|-|/-l/O0O]| -] —-—|O]J]O]J]O|O]|]O|]O|O|—-—]O0|O0|O]|O]|O
% = Class 2 Heat Resistance | S-CIFN - | -|-]10|=-]=-]1]0]O0|=-]0|]O0| -0 —=-—|—=-—|—=—]10]|—1]-—
= With Reversing Comnecting | S-C1SD olojlojojJofjfOoOjJ]O]J]O|lO]J]O]J]OJO]O]JO|O|]O]O|O]|O
Conductor (Both Power and
Load Sides) SD-00SD - |loj]o]J]OoO|f—-—]O]J]O|JO]J]O]J]O|JO]|]O]|]O|—=-—]O]O|O]O]O
g\{ilgglzol;v—ghsagee S-0SG oloflojo]J]ofOoO]J]O]J]OJO]J]O]J]O|[O]J]O]J]O|O|]O]O|O]|O
Crossover Conductor | SD-CISG = @] @] @] = @] @] O @] O O O O —_ O O O O O
g\_’ml'éfﬁtjpshig:e S-0sX olojlojo|J]ojJOoO]J]O]J]O|JO]J]O]J]O|JO]O]|]O|O|]O]O|O]|O
Crossover Conductor | SD-OSX —-|lojol]o|f—-—]J]O]J]O|JO]J]O]J]O|O|]O|]O|—=-—]O]O|O]O]|O
\A’eiel:-s?g hsal(sjz g;;toclﬁing S-00SF olofojo]J]ofOoO]J]O]J]O|JO]J]O]J]O|[O]J]O]J]O|O|]O]O|O]|O
Crossover Conductor | SD-CISF —]1]O0O[]O0]J]O[—-]O][J]O]J]O[]O]J]O][]O]O]|]O]|=-]O]J]O]J]O]O]|O
Note 1. O : Permanently in stock, depending on operation coil voltage and heater designation. O : Made to order.

— : Outside production range

Note 2. The value between parentheses for the class AC-3 rated capacity applies to an enclosed magnetic starter.

Note 3. T65 to N800 types have an AC control coil integrated surge absorber, rendering a coil surge absorber unit for prevention of
coil switching surges unnecessary.

Note 4. The +2b on the auxiliary contact arrangement of reversible T10 to T20 types indicates the break contact of the integrated
UT-ML20 interlock unit. There is no need to specify when ordering.

Note 5. Auxiliary contact arrangements for reversible types are displayed by twos, in a contact arrangement combining two
magnetic contactors. For standard contact arrangements there is no need to specify when ordering; however, please
specify a matching contact arrangement for 2 units if for a special configuration.
<Example> For 1b x 2 + 2b: 2B

Note 6. Mechanically latched types and delay open types have differing auxiliary contact arrangements. Refer to page 102 for
details about mechanically latched types, or page 111 for delay open types.

Note 7. MSO(D)-(2x)TBOCW(KP) heater designation 67A is not manufactured.

Note 8. S-T12/T20 auxiliary contact 2b can be manufactured. 33



Selection and Application

2.3 Type Designation Structure

2.3.1 MS-T Magnetic Starters

Note 1. Refer to the Product Model List (page 30) or the individual listed page for
details about product manufacturing specifications and target models.
Furthermore, some types may be unable to be manufactured depending on
the combination of symbols.

® Enclosed Magnetic Starters

IMS |—[ 2x | [ T21 | [ KP || SA |[ PM |

Basic Type

Reset method of Thermal Overload Relays

MS

| AC Operated Type

No Code | Manual Reset (Standard)

AR Automatic Reset

Non-Reversing/Reversing

Compatible Thermal Overload Relays

No Code [ Non-Reversing No Code | With 2-Element Thermal Overload Relay
2 x Reversing KP With 3-Element (2E) Thermal Overload Relay
FS With 2-Element Quick-acting Characterstics Thermal Overload Relay

Frame Size — | FSKP | Wih3Elment 2€ Quick-acting Cheractristcs Themal Overload Relay

T10, T12, T21, T35 to T100

® Open Type Magnetic Starters

Push-B

Jtton Operation (Non-Reversible Type Only)

No Code | Standard Specifications without Push-Button

PM With Push-Button (With Thermal Reset)

PS With Push-Button (Without Thermal Reset)
Operation Coil Specification

No Code | Standard

SA Surge Absorber Mounted Type (Varistor Element)

QM Open Time Quick Motion Type

Basic Type Finger Protection
MSO AC Operated Type No Code | Standard
MSOD | DC Operated Type BC With Wiring Streamlining Terminal
MSOL | Mechanically Latched AC Operated Type cw With Terminal Cover
MSOLD | Mechanically Latched DC Operated Type

Reset method of Thermal Overload RelaysH

Non-Reversing/Reversing

No Code | Manual Reset (Standard)

[MSO] — [2x ] [T10 ] [BC] [KP | [SA][YS]
— | L7 |

Special Environments

No Code

Standard

YS

Anticorrosion Treatment Specification

No Code | Non-Reversing AR Automatic Reset
2 x Reversing Compatible Thermal Overload Relays
No Code | With 2-Element Thermal Overload Relay Operation Coil, Control Circuit Specification
Frame Size — | KP With 3-Element (2E) Thermal Overload Relay No Code | Standard
T10 to T25, T35 to T100 SR With 2-Element Saturable Reactor and Thermal Overload Relay SA Surge Absorber Mounted Type (Varistor Element)
KPSR | With3-Element (2F) Saturable Reactor and Themmal Qverload Relay DL Delay Open Type
FS With 2-Element Quick-cting Characterstcs Thermal Overload Relay QM Open Time Quick Motion Type
FSKP | With3-Element 2 Quick-acting Characteristics Therml Overoad Relay
2.3.2 S-T Magnetic Contactors
[ S |]—[2x |[T10 J][ BC |[ SA [ YS |
— L
Basic Type Finger Protection Special Environments
S AC Operated Type No Code | Standard No Code | Standard
SD DC Operated Type BC With Wiring Streamlining Terminal YS Anticorrosion Treatment Specification
SL Mechanicall Latched AC Operated Type CW With Terminal Cover
SLD Mechanicall Latched DC Operated Type SQ With Spring Clamp Terminals
Non-Reversing/Reversing |- | [Operation Coil, Control Circuit Specification
No Code | Non-Reversing No Code | Standard
2 x Reversing Type SA Surge Absorber Mounted Type (Varistor Element)
DL Delay Open Type
Frame Size — QM Open Time Quick Motion Type
T10to T100
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With Special Auxiliary Contacts B
No Code | Standard

JH With Large Rated Auxiliary Contacts




2.3.3 TH-T Thermal Overload Relays

[TH ] —[T18] [ BC | [KP][YS]
— |

Type Designation Structures

Basic Type Reset method of Thermal Overload Relays
TH | Thermal Overload Relays No Code | Manual Reset (Standard)
AR Automatic Reset
Frame Size Thermal Overload Relay
T18,T25,T50,T65,T100 No Code | 2-Element Special Environments
Note: Frame size classification KP With 3-Element (2E) No Code Stqndarq ___
by mounting type SR With 2-Element Saturable Reactor YS Anticorrosion Treatment Specification
Magnetic Starters for KPSR | With 3-Element (2E) Saturable Reactor
independent mounting—>T25 FS 2-Element Quick Trip
FSKP | 3-Element (2E) Quick Trip

For Magnetic Starters—>T18

Finger Protection

No Code | Standard
BC With Wiring Streamlining Terminal
Cw With Terminal Cover

2.3.4 SR-T Contactor Relays

LSR |—[ T5 |[ BC |[ SA ]
— |

Basic Type Finger Protection —1_Operation Coil, Control Circuit Specification
SR AC Operated Type No Code | Standard No Code | Standard
SRD DC Operated Type BC With Wiring Streamlining Terminal SA Surge Absorber Mounted Type (Varistor Element)
SRL Mechanicall Latched AC Operated Type SQ With Spring Clamp Terminals
SRLD | Mechanicall Latched DC Operated Type With Special Contacts
Frame Size ] —1No Code St.andard _
T5. 79 JH With Large Rated Auxiliary Contact
. DL Delay Open Type
LC With Overlap Contacts
2.3.5 UT Optional Units
LUT |- [ AX |J[ 4 |[BC]
Basic Type Unit Types Application Finger Protection
uT | Optional Units AX Additional Auxiliary Contact | UT No Code | Standard
ML Mechanical Interlocks | UT BC With Wiring Streamlining Terminal
SA External Surge Absorbers | UT
HZ For Thermal Overload Relay Independent Mounting | UT Unit Specifications/Applicable Models
SD Reversing Connecting Wire (Conductor) | UT 1 to 2-Digit Number
SG Crossover Gonnecting Wire (Conductor) | UT
SY DC/AC Interfaces for Operation Coil | UT
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2.3.6 MS-N Magnetic Starters Note 1 . Refer to the Product Model List (page 30) or the individual listed
page for details about product manufacturing specifications and
target models. Furthermore, some types may be unable to be

® Enclosed Maanetic manufactured depending on the combination of symbols.
g Note 2 . Symbols are indicated on the packaging box, but those marked
Starters with an * are not displayed on the product.

LMS |—| 2x ||N1|25| LKP |[QM |[ PM | [ CN |

Basic Type Reset method of Thermal Overload Relays Standards Compliant
MS | Enclosed Type (AC Operation) No Code | Manual Reset (Standard) No Code | Standard
AR Automatic Reset *|CN CCC Certified Product
Non-ReverS|ng/Re\(erS|ng Compatlb]e Thermal Overload Relays e e e e e e e E2 O
No Code | Non-Reversible Type No Code | With 2-Element Thermal Overload Relay —— -
2x___|Reversing KP___ | Witn 3-Eement () Tnemal Overoad Relay ||~ no->0de | Standard Specifications without Push-Button
PM With Push-Button (With Thermal Reset)
- PS With Push-Button (Without Thermal Reset)
Frame Size —
N125 to N400 — Operation Coil Specification

No Code | Standard
QM Open Time Quick Motion Type

® Open Type Magnetic Starters

IMSO| — [ 2x |[N125] [ KP | [ QM | | YN |
1 L

Basic Type Reset method of Thermal Overload Relays Special Environments
*| MSO AC Operated Type No Code | Manual Reset (Standard) No Code | Standard
%| MSOD | DC Operated Type AR Automatic Reset YN Heat Treatment Specification
| MSOL | Mechanicaly Latched AG Operated Type Compatible Thermal Overload Relays YS Anticorrosion Treatment Specification
k| MSOLD | Mechanically Latched DG Operated Type: No Code | With 2-Element Thermal Overload Relay
KP With 3-Element (2E) Thermal Overload Relay | — Operation Coil, Control Circuit Specification
Non-Reversing/Reversing [ %[ SR With -Element Saturable Reactor and Thermal Overload Relay No Code | Standard
No Code | Non-Reversible Type | |¥| KPSR | Wih3-ement (2F) aturable Reactor and Thermel Overload Rely QM Open Time Quick Motion Type
|2 x Reversing (QR11 to DL Delay Open Type
QR19 not required)
Frame Size —
N125 to N400
Q11,Q12

QR11,QR12(MSOD only)

2.3.7 S-N Magnetic Contactors

[S ] —[2x][Ni25] [QM ][ YN ]
— |

Basic Type Operation Coil, Control Circuit Specification Standards Compliant/Special Application
S AC Operated Type No Code | Standard No Code | Standard
SD DC Operated Type QM Open Time Quick Motion Type CN CCC Certified Product
SL Mechanicall Latched AC Operated Type DL Delay Open Type

SLD Mechanicall Latched DC Operated Type Special Environments

No Code | Standard

With Special Auxiliary Contacts

Non-Reversing/Reversing |~ | | No Code | Standard YN Heat Treatment Specification
No Code | Non-Reversible Type HM With Large Rated Auxiliary Contact YS Anticorrosion Treatment Specification
*| 2 x Reversible Type (QR11 LT Low Temperature Specification
and QR12 not required)
Frame Size —
N125 to N800
Q11,Q12

QR11,QR12(SD only)
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2.3.8 TH-N Thermal Overload Relays

L TH | —[N120] | KP || YN ]

Type Designation Structures

Basic Type Reset Method
TH | Thermal Overload Relays No Code | Manual Reset (Standard)
AR Automatic Reset
Frame Size Thermal Overload Relay Types
N120 to N600 No Code | 2-Element Special Environments
. KP 3-Element (2E) No Code | Standard
u%tfﬁtfggn;gigt} Class By *| SR With 2-Element Saturable Reactor YN Heat Treatment Specification
<For Both Magnetic Starters/ [ KPSR__| With 3-Element (2E) Saturable Reactor YS Anticorrosion Treatment Specification
Independent Mounting>
N120
<For Magnetic Starters>
N120TA, N220RH, N40ORH
<For Independent Mounting>
N120TAHZ, N220HZ, N400HZ, N600
2.3.9 SR-K Contactor Relays
|SRD | — [K100| | JH | [ YN |
1
Basic Type With Special Contacts Special Environments
SR AC Operated Type No Code | Standard No Code | Standard
SRD DC Operated Type JH With Large Rated Auxiliary Contact YN Heat Treatment Specification
SRL Mechanicaly Latched AC Operated Type LC With Overlap Contacts YS Anticorrosion Treatment Specification
SRLD | Mechanicall Latched DC Operated Type LT Low Temperature Specification
Frame Size B
K100

2.3.10 UN / UA / UQ Optional Units

IUNI—IAXIITIICXI
Basic Type Unit Types Application Standards Compliant/Special Application
UN For N Series AX Additional Auxiliary Contact | UN/UQ No Code | Standard
UA For K Series *|CV Live Part Protection/Misoperation Preventing Cover | UN KR For QR11 Right-Sides
uQ For SD-Q Series Ccw Terminal Cover UN CN CCC Certified Product
cz Live Part Protection Cover | UN
DL Instantaneous Restart Relay | UA Finger Protection
FD Fault Detection (Contact Welding Detection Relay) | UN No Code | Standard
HZ For Thermal Overoad Reey (412) ndependent ounting | UN CX With CAN Terminal
LL Auxiliary Contact for Low-Level Signals | UN
ML Mechanical Interlock UN Special Environments
PL Operation Indicator Lamp | UQ No Code | Standard
RM For Thermel Overiogd Reley (V20) ndependent Mownting | UN YN Heat Treatment Specification
*|RR Reset Release for Thermal Overload Relays | UN YS Anticorrosion Treatment Specification
RY Reversing Gonnecting Conductor (ntegrated) | UN
SA External Surge Absorber | UN Unit Specifications/Applicable Models
*|SD Reversing Connecting Wire (Conductor) | UN 1 to 4-Digit Numerals, Letters
*|SG Crossover Connecting Wire (Conductor) | UN
SY DC/AC Interface for Operation Coil | UN/UA
TL Thermal Overload Relay Trip Indicator Lamp | UN
*| YD 2-Pole Short-Circuit Conductor | UN
*|YG 3-Pole Short-Circuit Conductor | UN
YY 3-Pole Parallel Connecting Conductor [ UN
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2.4 Explanations of Terms

Typical Model Name/Display

ltem Application Terminology Meaning (LT is replaced with a number)
Delllice () Xﬂzggnne;;;zzsst\?vﬁzfes) A set containing a magnetic contactor and thermal overload relay. grg:elr?s'r'i/?).el?ﬂlaSO(D), MSOL(D)
(2) Magnetic Contactors|The contactor opens and closes the main contact via a solenoid and comes as both [Main Circuit Dual AC/DC: S(D), SL(D)
(Contactors) an AC or DC contactor depending on the type of main circuitry to switch (AC or DC).|Main Circuit DC Only: DU(D)
(3) AC Operated Magnetic Contactors |A magnetic contactor with a solenoid activated by AC current. S
(4) DC Operated Magnetic Contactors [A magnetic contactor with a solenoid activated by DC current. SD
(6) Mechanically A magnetic contactor that can close the contact (ON) either electrically (closing coil) or mechanically
Latched Magnetic |and has a mechanical latch mechanism that retains the closed state without operational force until a | SL(D)
Contactors time that it is electrically (opening cail) or mechanically open-circuited (OFF).
(6) Delay Open Magnetic |A magnetic contactor that uses the discharge from a capacitor to keep the contact closed for S-0ODL
Contactors a few seconds even if a voltage drop or momentary power failure occurs in the control circuit.
(7) _ Reversible Magnetic Contactors A magnetic contactor that allows a motor to be reversed via switching the contact connections. |S-(D)-2x, SL(D)-2x]
If the motor is drawing too much current (overloaded) due to a motor overload,
® ;r;?;’)r/r;al CITiEr: congtraint or open-ph%se, then the integr(ated bi-met;I curves due to the heat generated [TH
and its output opens the magnetic contactor, preventing heat damage to the motor.
2 (1) Rated Insulation Voltage | The guaranteed withstanding voltage and the voltage that determines the isolation distance. |[J V (Both AC/DC)
Rating (2) Rated Operational Voltage | The voltage that determines applications relating to making capacty, breaking capacty, switching frequency and switching durabilty.|/AC (I to O 'V, DC O V
(3) Rated Capacity The maximum applicable load capacity at the rated operational voltage.|Motor CloCIkW, Resistance CloCIkW
(4) Rated Operating Current |The maximum current for full performance at the rated operational voltage.|AC-3 [0 A, AC-4 01 A, DC1 O A
(6) Conventional Free |The current that can flow for 8 hours without causing a temperature rise exceeding
Air Thermal Current | the defined value when open/close operations are not being performed. lth=CA
(Ith) An expression defined in JISC8201-1 specifying the rated continuity current.
(6) Operation Coil Magnetizes the solenoid for attractive force, or demagnetizes it for switching operation. —
- Coil Designation Shows the typical value of the rated operating current to be specified by symbol when ordering. |JACCIV, DCLIV
Operation Coil Rating|The rated operational voltage (nominal voltage) range and frequency (for AC) of the operation coil | CIVCIHz, DCCIV
. . The current value that can flow when making (ON) under conditions
3 fefomance|(1) - Making Capacity defined by the standards (tested 50 times fo% EJIS Lnd 100 times for JEM) LA
. n The current value that can flow when breaking (OFF) under conditions
€ el Cileateiy defined by the standards (tested 50 times for%I(S an)d 25 times for JEM) LA
(3) Switching Freguency |The number of times switching can be performed in a 1-hour period under conditions defined by the standards. |0 Times/Hr
(4) _ Switching Durability (Lifetime) | Terefernoe numbe offimesthat open/close operatons can e prformed under condiions hese on he sandards, fdepends on heuse environmert, 110,000 Times
- Mechanical Durability {Thereference durabily due fo mechanical wear i sitched under conitons based on thestandards, without any curent appled o the macicut. {1 10,000 Times
Electrical Durability | The reference durabity dug to elecirical wear ifswitched under condtions based on the standards, with cument applied to the main circut. [J 10,000 Times
g ) The minimum voltage required to close the contact (ON) through excitation of the OtoOV
4. Properies| (1) - Closing Voltage operation coil (inpt]qt vol'?age and tripping voltage foS me)chani(?ally latched types) (Standard Value: 85% orLess of Rted Operationa Votage)
The maximum voltage that can be reached by gradually dropping (0 to OV
(2) Opening Voltage  |off the voltage applied to the operation coil before the contact (Standard Value: 20% o More of Rated Operational )
opens(OFF). Voltage for AC Operation 10% or More for DC Operation
(3) Operating Time The time taken for the contact to transition (ON or OFF) once the operation coil has been excited or demagnetized. | CJms
(4) Operation Coil [As per 2.(6)] —
- Inrush Input The momentary capactty (input VA) immediately after the operation coil is excited, reqular input or below for DC aperated types. |[AC: I VA, DC: OO0 W (= O VA)
- Regular Input The coil capacity (consumed electricity) when the operation coil is excited and in the closed-contact state| AC: I VA, DC: OO W (= I VA)
5. perations! (1) Inching (Inching Operation) |Inching, also known as jogging, is a frequent switching of starting current for minor motor rotations.| —
Actions/Others | (2)__Plugging (Reverse Phase Braking) | Sudden reversal of the contact connections result in stoppage of the motor.| —
Uses the auxiliary make contact of an ON magnetic contactor to continuously
(8) Self-Retention apply current to the magnetic contactor operation coil causing it to retain its ON | (Refer to page 66)
state after the ON command, only releasing via an OFF command or power failure.
An interlocking system whereby if 2 magnetic contactors are not permitted to be
simultaneously turned on, as with reversible types, when one contactor turns ON it
) iyt prevents the o);her contactor from reaching chpoN state. There is a mechanical interlock (Refer to page 66)
via a mechanical mechanism and an electrical interlock via the auxiliary break contact.
(5) Make Contact Normally open, closing when a current is applied to the operation coil. Also known as an NO (Normally Open) contact. | —— ——
(6) Break Contact Normally closed, opening when a current is applied to the operation coil. Also known as an NC (Normally Closed) contact, |+~
PR Switches the main contact (terminal numbers 1/L1-2/T1, 3/L2-4/12, 5/L3-6/T3) for circuits | ——
) Lkl Elieu with large currents (several fA t0 1,000 A or more) such as with motors or iIIumi)nation circuitry. —
(8) Operation (Control) [Switches via auxiliary make contact or auxiliary break contact for circuits with small currents _
Circuit (several 10s of mA to several A) such as with operation coils or display circuitry.
(9) Direct Start The most general type of operation where the fullvotage is applied for starting/stopping the motor. Also known as fullvoltage operation. | —
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(10) Star/Delta Start

To soften the electrical/mechanical shock to the motor when starting, the motor windings
are connected in star configuration for 1/3 of the full-voltage current. Once accelerated the
windings are switched to delta configuration for the least expensive, reduced-voltage running.

(11) Category AC-3

Motor reqular startstop switching duty. (Closed with 6 imes the rated current and breaking with 1 times the rated curent in durabilty testing)

(Refer to pages 46, 47)

(12) Category AC-4

Motor starting current switching duty (Closed with 6 times the rated current and breaking with 6 times the rated current
in durabilty testing) for more severe switching than category AG-3, This also applies to inching and plugging.

(Refer to pages 46, 47)

(13) Category AC-1

Switching duty for electric heating or resistive loads with almost no inrush current
when starting. (Closed/breaking with 1 time the rated current in durability testing)

(Refer to pages 46, 51)

(14) 2E and 3E

2E: Athemnal overoad relay or electronc type that pofects the motor flom overoadconsiaint + open-phase condftons.

3E: Anelectronic motor prtection relay that protects the motor rom ovetoadlconsirant + open-phase + reverse-phase (opposing phase) conditons.

TH-O KPR, ET-N O
ET-N O




Explanations of Terms/Main Contact Rating

2.5 Main Contact Rating
® Rated Capacity (JISC8201-4-1, IEC60947-4-1)

The maximum applicable load capacity of magnetic starters/magnetic contactors under standard conditions is as per the table

below.
Application Rated Capacity [kW] Rated
Standard Sequence Inching Duty - :
Three-Phase Squirrel-cage Motor Single-Phase Motor Application Capacity | Three-Phase Squirrel-cage Motor 12::-(22?2:0?;%1\?)3 Ir:ls(:ggc;n
(Category AC-3) (Category AC-3) (Category AC-4) vV
Frame 220 to 240V|380 to 440V| 500V 690V |100 to 110V|220 to 240V[220 to 240V|380 to 500|220 to 240V|400 to 440V|500 to 550V

T10 2.5[2.2 4[2.7] 4[2.7] 4 0.4 0.8 1.5 2.7(2.2) 6.5 8 7

T12 3.5[2.7 5.5[4] 5.5[5.5] 5.5 0.55 1 2.2 5.5(4) 6.5 10 9.5

T20 4.5[3.7 7.5[7.5] 7.5[7.5] 7.5 0.75 1.5 3.7 5.5 6.5 12 14.5

T21 5.5[4] 11[7.5 11[7.5 7.5 0.9 1.8 3.7 5.5 11 22 25

T25 7.5[5.5] 15[11 15[11 11 1.2 - 4.5 7.5 11 22 25

T32 7.5[7.5] 15[15, 15[11 11 1.7 — 5.5 7.5(11) 11 22 25

T35 11[7.5] 18.5[15] | 18.5[15] 15 1.7 — 5.5 11 20 40 50 690

T50 15[11] 22[22 25[22 22 — — 7.5 15 27 55 50

T65 18.5[15] 30[30 37[30 30 — — 11 22 34 68 85

T80 22[19 45[37 45[45 45 — — 15 30 41 83 85

T100 30[22 55[45 55[45 55 — — 19 37 50 100 120

N125 37[30 60[60 60[60 60 — — 22 45 50 100 120

N150 45[37 75[75 90[90 90 — — 30 55 65 130 170

N180 55[45 90[90 110[110 110 — — 37 75 90 180 220

N220 75[55 132[110] | 132[132 132 — — 45 90 90 180 220

N300 90[75 160[150] | 160[160! 200 — — 55 110 120 240 300 690

N400 125[110] | 220[200] | 225[200 250 — — 75 150 155 310 380 (1000)

N600 190[160] | 330[300] | 330[300! 330 — — 110 200 220 440 570

N800 220[200] | 440[400] | 500[400 500 — — 160 300 270 540 700

Note 1. The rated values for single-phase class AC-4 motors are the same as for class AC-3.
Note 2. The numbers in parentheses for the inching duty indicate the rated values for 380 to 440 V.

Note 3. The 200 to 240 V ratings for enclosed magnetic starters below have changed ratings in accordance with the Electrical Appliance

and Material Safety Law.
MS-T21: 3.7 kW
Note 4. Refer to page 30 for information regarding electrical durability.

® Rated Operating Current and Conventional Free Air Thermal Current (JISC8201-4-1,

IEC60947-4-1)

The maximum applicable current that satisfies the making or breaking capacity, switching frequency and switching durability

required by the standards is as per the table below.

Application Motor Load Resistive Load Conventional Free Al
Category AC-3 Rated Operating Current [A] Category AC-4 Rated Operating Current [A] | Category AC-1 Rated Operating Current [A] | Thermal Current (Note 2)
Frame 220 to 240|380 to 440v| 500V 690V |220 to 240V[380 to 440V| 500V 220 to 240V[400 to 440v|500 to 550V thiN
T10 11011 9[7] 7[6] 5 8 6 6 20 11 8 20
T12 13[13 12[9] 9[9] 7 11 9 9 20 13 11 20
T20 18[18 18[18] 1717 9 18 13 10 20 18 17 20
T21 25[20 23[20] 17[17 9 18 13 10 32 32 32 32
T25 30(26)[26] | 30(26)[25] 24[20 12 20 17 12 32 32 32 32
T32 32[32] 32[32 24[20 12 26 24 13 32 32 32 32
T35 40[35] 40[32 32[26 17 26 24 17 60 60 60 60
T50 55(50)[50] 50[48 38[38 26 35 32 24 80 80 60 80
T65 65[65] 65[65] 60[45 38 50 a7 38 100 100 100 100
T80 85[80] 85[80] 75[75 52 65 62 45 120 120 100 120
T100 105[100 105[93] 85[75 65 80 75 55 150 150 150 150
N125 125[125 120[120 90[90 70 93 90 65 150 150 150 150
N150 150[150 150[150 140[140 100 125 110 80 200 200 200 200
N180 180[180 180[180 180[180 120 150 150 140 260 260 260 260
N220 250[220 250[220 200[200 150 180 180 140 260 260 260 260
N300 300[300 300[300 250[250 220 220 220 200 350 350 350 350
N400 400[400 400[400 350[350 300 300 300 250 450 450 450 450
N600 630[630 630[630 500[500 420 400 400 350 660 660 660 660(800)
N800 800[800 800[800 720[720 630 630 630 500 800 800 800 800(1000)

Note 1. The rated operating current indicates the maximum applicable current that satisfies the making capacity or breaking capacity,

switching frequency and switching durability at the rated operational voltage.
Note 2. The values in the parentheses for N600 and N800 are applicable for ambient temperature of 40°C or less.

Note 3. The value between parentheses for the rated operating current for T21 and T35 is that applicable for the magnetic contactor.
Note 4. The main contact minimum operating voltage and current differ depending on the allowable fault rate. Please refer to page 42

for details.
Note 5. Refer to page 30 for information regarding electrical durability.
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® DC Rating (JEM1038, JISC8201-5-1)

Category DC2, DC4 Rated Operating

Category DC1 Rated Operating

Category DC-13 Rated Operating Current

Braie Rated Voltage Current (DC Motor Load) [A] Current (Resistive Load) [A] (DC Coil Load) [A]
DC (V)
2-Pole Series | 3-Pole Series | 2-Pole Series | 3-Pole Series | Single Pole | 2-Pole Series | 3-Pole Series
24 8 8 10 10 5 8 8
T10 48 4 6 10 10 3 4 6
110 2.5 4 6 8 0.6 2 3
220 0.8 2 3 8 0.2 0.3 0.8
24 12 12 12 12 7 12 12
T12 48 6 10 12 12 5 6 10
110 4 8 10 12 1.2 3 5
220 1.2 4 7 12 0.2 0.5 2
24 18 18 18 18 10 14 15
120 48 15 18 18 18 5 7 12
110 8 15 13 18 1.2 3 5
220 2 8 8 18 0.2 0.5 2
24 20 20 20 20 12 20 20
To1 48 15 20 20 20 8 12 15
110 8 15 15 20 1.5 3 10
220 2 8 10 20 0.25 1.2 4
24 25 25 25 25 15 25 25
48 20 25 25 25 10 15 25
T25,T32 110 10 20 25 25 15 4 12
220 3 10 12 22 0.25 1.2 4
24 35 35 35 35 15 35 35
135 48 20 30 35 35 10 15 25
110 10 20 25 35 15 4 12
220 3 10 12 30 0.25 1.2 4
24 45 50 50 50
T50 48 25 35 40 50
110 15 30 35 50
220 3.5 12 15 40
24 45 50 50 65
T65 48 25 35 40 65
110 15 30 35 65
220 3.5 12 15 50
24 65 80 80 80
T80 48 40 60 65 80
110 20 50 50 80
220 5 20 20 60
24 93 93 93 93
48 60 90 93 93
T100 110 40 80 80 93
220 30 50 50 70
p 120 120 120 120 |Note 1. Electrical durabilty of 500,000 operations.
N125 110 40 80 80 100 Note 2. ;I'orh% \i’gplicable switching frequency is as
220 30 50 50 80 <DC2, DC4, DC-13 class>
24 150 150 150 150 T10 to T35: 1800 times/hour
N150 48 100 130 120 150 T50 to T100, N125 to N800: 1200 times/
110 80 120 100 150 hour
220 60 80 100 150 <_IIZ_)1CO1 cl:_al%so> 1900 "
to : times/hour
24 180(220) 180(220) 180(220) 180(220) T100 and N125 to N80O: 600 times/hour
N180(N220) 48 150 180(220) 180 180(220)  Note 3. Connect for use in 2-pole series or
110 120 150 150 180(220) 3-pole series as per the diagram
220 80 100 150 180(220) below.
24 300 300 300 300 Note 4. The rated operating current increases
48 200 280 240 300 when connected in series but the
N300 110 150 200 200 300 reliability of the contacts decreases.
220 90 150 200 300
24 400 400 400 400 _‘h
N400 48 200 280 240 400 B -
110 150 200 200 400 3
220 90 150 200 300 9 g
24 630(800) 630(800) 630(800) 630(800) || — - =
N600(N800) 48 630 630 630(800) 630(800) N
110 630 630 630 630(800) 2-Pole Series 3-Pole Series
220 630 630 630 630(800)
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Main Contact Rating/Auxiliary Contact Arrangements and Ratings

® Standards for DC Rating

el Cameliy s Breaking Capacity E.Iectrical Durability Test . . -
Standards | Category Test Making Breaking Typical Application Example
Current|Voltage| *1 |Current|Voltage| k1 |Current|Voltage| 1 |Current|Voltage| 31
DCH 1.1le| 1.1Ee| 1(ms)| 1.1le| 1.1Ee| 1(ms) le Ee| 1(ms) le Ee| 1(ms)|Resistive Load
-\1%!\3/'8 DC2 4le| 1.1Ee| 2.5(ms) 4le| 1.1Ee|2.5(ms)| 2.5le Ee| 2(ms) le| 0.1Ee| 7.5(ms)|DC Shunt Motor Starting/Stopping
DC4 4le| 1.1Ee| 15(ms) 4le| 1.1Ee| 15(ms)| 2.5le Ee| 7.5(ms) le| 0.3Ee| 10(ms)|DC Series-Wound Motor Starting/Stopping
C_gslz_sc;n DC-13 | 1.1le| 1.1Ee| 6Pms)| 1.1le| 1.1Ee| 6P(ms)|  le|  Ee|6PMms)|  le|  Eel 6P(ms) ([I)D%'g‘(’)‘i‘lcﬁ'(‘)’: dLg)?)?]trol)

Note 1. le: Rated Operating Current, Ee: Rated Operational Voltage.
Note 2. %1 For JEM-1038: Time constant,
For JIS C8201-5-1: Time taken to reach 95% of rated operating current. Maximum 300 (ms)
P = No. watts consumed at steady state (calculated by Ee x le).
Note 3. Making capacity tests are performed 100 times, while breaking capacity tests are performed 25 times. (JIS C8201-5-1 calls for
making and breaking capacity tests to be performed 10 times.)

2.6 Auxiliary Contact Arrangements and Ratings

® No. of Installed Auxiliary Contacts and Contact Arrangement
@ All Auxiliary Contacts Are Twin Contacts

Non-Reversible Magnetic Contactors Reversible Magnetic Contactor (Note 4)
Frame
ose | Tio | T2 | ez | Tao | T2 | 108 NSOl pcrig 21112 2xTSR 2xTzv 2D 2kt
Standard 1a 1alb - 1alb 2a2b 2a2b 2a2b  |1ax2+2b (Note 3) [1aibx2+2d (Note | 2a2b x 2 | 2a2b x 2 | 2a2b x 2 | 3a3b x 2 | 4adb x 2
Special 1b  |2a(Note 8) - 2a (Note 8) - - - 1bx2+20 Note 3) |2ax2:20 Note 3)]  — - - - -
_ 5a | 5alb | 4a | 5alb | 6a2b ;j‘;f;fgb ZZ;E . g : EE 6a2b x 2
Maximum| 4ailb 4a2b 3alb 4a2b 5a3b 4adb 4adb hadbx 2+ 2bl3a%bx 2406 5a3bx 2 | 3a3bx2 - -
3a2b 3a3b 2a2b 3a3b 4adb Note ) Note 3 4adb x 2

Note 1. The 2 auxiliary break contacts of reversible magnetic starters (MS-2x, MSO-2x) are wired as an electrical interlock.

Note 2. No specification needs to be made for standard contact arrangements. Specify only for special arrangements.

Note 3. The +2b on the auxiliary contact arrangement of reversible T10, T12 and T20 types indicates the break contact of the integrated
UT-ML20 interlock unit. There is no need to specify when ordering.

Note 4. Auxiliary contact arrangements for reversible types are displayed by twos, in a contact arrangement combining two magnetic
contactors. Please specify a matching contact arrangement for 2 units when ordering. <Example> For 1alb x 2 + 2b: 2A2B

Note 5. The maximum number of units indicates that when using additional auxiliary contact units available as option parts for the
magnetic contactor. The body and auxiliary contact unit can be additionally installed by the customer as a separate arrangement.
Refer to page 197 for details about auxiliary contact units.
Mounting of auxiliary contact units to enclosed types or delay open types, and mounting of front clip-on auxiliary contact units to
mechanically latched types are not possible.

Note 6. Reversible 2 x T32 type has auxiliary contact unit 2a2b (UT-AX4) x 2 included as standard.

Note 7. Mechanically latched types and delay open types have differing auxiliary contact arrangements as per the table above. Refer to
page 102 for details about mechanically latched types, or page 111 for delay open types.

Note 8. S-T12/T20 auxiliary contact 2b can be manufactured.

® Rated Operating Current and Conventional Free Air Thermal Current of Auxiliary
Contacts (Rated Continuity Current)

Rated Operating Current (A) et
Frame Category AC-15 (AC Coil Load) | Category DC-13 (DC Coil Load) | Category AC-12 (AC Resistive Load) | Category DC-12 (DC Resistive Load) |Free A Themnal
AC120V | AC240V | AC440V | AC500V | DC24V | DC48V | DC110v | DC220V | AC120V | AC240V | AC440V | AC500V | DC24V | DC48V | DC110v | DC220v | Gt A

T10to T100
N125 to N800

T10JH to T100JH
N125HM to N80OOHM

Note 1. The minimal applicable load is T10 to T100, N125 to N800: 20V3mA, T10JH to T100JH, N125HM to N8OOHM: 48V200mA.

Note 2. Electrical durability of 500,000 operations.

Note 3. The rated operating current between parentheses indicate the same-pole make and break contact values for different operating
voltage.

Note 4. JISC8201-5-1 classifications are class AC-15 applicable to AC inductive loads (AC coil load (exceeding 72 VA) control)) and
class DC-13 applicable to DC inductive loads (DC coil load control).

Note 5. JISC8201-5-1 classifications are class AC-12 applicable to AC resistive loads and class DC-12 applicable to DC resistive loads.

Note 6. T10JH to T100JH and N125HM to N8OOHM use auxiliary contacts that do not have a twin contact shape. Electrical durability is
200,000 operations at DC24 V [10 A].

Note 7. Reversible T10JH to T20JH (including models with "MSQ") can also be manufactured. For reversible T21JH to T100JH and
N125HM to N80OHM, magnetic contactors can be manufactured, but models with "MSO" cannot.

Note 8. Do not use the auxiliary contacts of T10JH to T100JH and N125HM to N80OHM for self-retaining contacts or reversible electrical 41
interlocks. Using contacts with the minimum applicable load or less will decrease contact reliability.
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Selection and Application

2.7 Contact Reliability of Main Contacts and Auxiliary Contacts

The minimum working voltage and current of the main and auxiliary contacts of the S, SD, SL(D)-T/N type and SD-Q type
Magnetic Contactors and the contact of the SR, SRD, SRL(D)-T/K type Contactor Relays vary depending on the allowable
failure rate. Apply the following diagrams.

- The contact reliability reduces when a contact is connected in series or when the current is applied and broken at the time
of opening and closing the contact.
Prescribe remedies such as connecting the contact in parallel (providing redundancy).

- If a reliability higher than the contact reliability given in Diagram 1 to Diagram 7 is required, the contacts must be
connected in parallel (redundant).

® Magnetic Contactors

Note 1: The contact reliability
1x10 7 ftimes indicates the failure
. 300mA - s rate A60 (the number
1x10 * /times ! 11x10 ~"/times .
200mA - Pz 200mAl- ; A of failures/the number
‘ ‘ | . of opening and
| | 1110 /i H H
oA | | D closing operations,
| | ! | per contact) at 60%
11x10" ¥t iabili
1o ////?Zs rell.ablllt.y s.tgnQiard.
‘ w This reliability is
applied when the
product is in use
under a clean
atmosphere in the

! standard specification
5

500mA 500mA

1x10 "8 ftimes
100mA M/IM/J//W/M4

50mA -

Contact Current
Contact Current

i
| |
| |
| |
| j
|
| i
| |
| |
| |
| |

50mA ! !
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
;
10mA - |
|
|

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
1omA |- ' |
! |
| |
| |
| |

‘ ‘ | ‘ | environment (Refer to
10 20 48 100 200 600 SmA S 24 28 300 200 500 page 64)

Contact Voltage (V) Contact Voltage (V) Note 2: The contact
Fig 1. S, SD, SL(D)-T/N Main Circuit Fig. 2. SD-Q11, Q12, SD-QR11, QR12 Main Contact resistance of the
contacts may change
due to economical
9 N corrosion and that
Tooma - N ol ) may affect the

; contacts in the case
! 5x10 /times of a light load. It is
(222222223

! ; recommended that

! regular inspections to
| be conducted, with
load opening and

| | 9
' ! 5x10 " /times
50mA - ! (722222224
i | ! !
I
I
I
I
I
I
I
I
I
I

Contact Current
Contact Current

|
5x10 times!
TomAl- 727

I
I
I
I
I
I
I
!
I
5x10 ®/times ! |
1
| | I
I
I
I
0

1oma Pz closing performed

several times in the
o inspection, and that
" ContactVatage © ContactVoragety Erovided on the.
Fig. 3. S, SD, SL(D)-T/N Fig. 4. SD-Q11, Q12, SD-QR11, QR12 system side.
UN-AX, UT-AX11 UT-AX2/4

‘ ! ‘
1x10 7/times | | |
‘

!
5x10 7/times  1x10 ftmes|

3mA,
™o

Auxiliary Contact

Auxiliary Contact

® Contactor Relays
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Contact Reliability of Main and Auxiliary Contacts/Coil Types and Rating

2.8 Coil Types and Rating

2.8.1 AC Operated Type
® For S-T10 to T50, B-T21, SR-T5/T9 Types @ For S-T10SA to T50SA, B-T21SA, SR-T5SA/T9SA Types

Coil Rated Voltage [V] Coil Indication Coil Rated Voltage [V] Coil Varistor
Designation 50 Hz/60 Hz Designation 50 Hz/60 Hz Indication Voltage [V]
AC24V 24 AC24V 24 | 120
T T L T VA — 1 nated [ 120
to o
AC200V 200 to 240 Rated Voltage/ AG200V 200 to 240 proltage/ 470
AC300V 260 to 300 requency AC300V 260 to 300 requency 910
AC400V 380 to 440 AC400V 380 to 440 910
ACS500V 460 to 550 Note 1. Add "SA" to the end of the type name to order the operation coil
Note 1. Coil designation AC100V and AC200V are standard surge absorber mounted type (varistor).
products. Example: S-T10SA AC100V
Note 2. Some applicable models, such as the delay open Note 2. When ordering you may indicate a single rating (e.g. 200 V
type (S-TLIDL), have different coil ratings. Please 60 Hz); however, the rated voltage of the product will be as
check the individual pages. displayed above.

Note 3. When ordering you may indicate a single rating (e.g.
200 V 60 Hz); however, the rated voltage of the
product will be as displayed above.

® For S-N38/N48, SR-K100 Types

Coil Rated Voltage [V] . L Note 1. Coil designation AC100V and AC200V are standard products.
Designation 50Hz 60Hz Coil Indication Note 2. When ordering you may indicate a single rating (e.g. 200 V 60 Hz);
AC24V 24 24 however, the rated values of the product will be as displayed to the
AC48V 48 to 50 48 to 50 left.
AC100V 100 100 to 110 Coil designations for the below voltages and frequencies are as
AC120V 110to 120 | 115 to 120 follows.
AG127V 125 to 127 127 220 V 60 Hz — Coil designation AC200V
AC200V 200 20010220 | pateq voltage/ 380 V 50 Hz —> Coil designation AC400V
AC220V 208 to 220 220 . . .
Frequency 240V 50 Hz — Coil designation AC230V
AC230V 220to 240 | 230 to 240 . . .
AC380V 346 to 380 380 415V 50 Hz — Coil designation AC400V
AC400V 380to 415 | 400 to 440
AC440V 415t0 440 | 460 to 480
AC500V 500 500 to 550
® For S-N38SA/N48SA Types
Coil Rated Voltage [V] Coil VST Note 1. ;Append SA‘thtO thetend :)fc:he modil nartr:e whe_ntorderlng
Designation 50HzZ 60Hz Indication| ~ Voltage [V] or a type with an integrated surge absorber (varistor).
ACAV > 5 120 E.g. S-N38SA AC100V
AC48Y 7810 50 7810 50 150 _  Note 2. When ordering you may indicate a single rating (e.g.
AC100V 100 100t0 110 | pateq 470 200 V 60 Hz); however, the rated values of the product
AC120V 110to 120 [ 11510 120 Voltage/ 470 will be as displayed to the left.
AC127V 125 to 127 127 Fre ugnc 470 Coil designations for the below voltages and
AC200V 200 200 to 220 quency 470 frequencies are as follows.
AG220V 208 to 220 220 | 470 220 V 60 Hz —> Coil designation AC200V
AC230V_ | 22010240 | 230 to 240 470 240 V 50 Hz —> Coil designation AC230V
220 V 50 Hz — Coil designation AC230V
® For S-T65 to T100 Types Note 3. Models other than those on the left are not manufactured.

For S-N125 to N800, B-N65/N100,

For S-N125QM to N400QM Types

Coil Rated Voltage [V] Coil
Designation 50Hz/60Hz Indication Coil Rated Voltage [V] Coil
AC24V(Note1) 24 Designation 50Hz/60Hz Indication
AC48V(Note1) 48 to 50 AC100V 100 to 127 Rated Voltage/
ﬁg; ggg ; 88 to ; % VRIated/ AC200V 200 to 240 Frequency
to oltage,

AC300V 260 to 350 Frequency Note 1. Models other than AC100V, AC200V are not
AC400V 380 to 440 manufactured.
AC500V 460 to 550

Note 1. AC24V and AC48V coils for the model names below are Refer below for information regarding model names

not manufactured. for coils not listed above.

AC24V Coil: S-N180/N220, N300/N400, N600/N800
DU-N180, N260
AC48V Coil: S-N600/N800
Note 2. Some applicable models, such as the delay open type
(S-TODL, S-NODL), have different coil ratings. Please
check the individual pages.

SH-V[O :Page 260

The coil designation is a symbol to be specified when ordering. Please contact us regarding production
capabilities for special nominal coil voltages. Special coils are produced without receiving certification
from the various standards. (No Certification Symbols)
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28:2 DG Operated Type ® For SD-T12SA to T50SA, BD-T21SA,
® For SD-T12t0 T100, BD-T21, SRD-T5/T9 Types  SRD.T5SA/TISA Types

Coil . " Caoll Coil Varistor
) . Rated Volt Il t
Designation micel vElEg CRllsictes Designation e elEeE Indication Voltage
DC12v DC12V DC12v DC12V 47
DC24V DC24 V DC24V DC24V 47
DC48V DC48V DC48V DC48 V 120
DC100V DC100 V DC100V | DC100V Rated 470
Rated Volt —_—
DC110V DC110V ated Yollage DG110V | DC110V Voltage 470
DC125V DC120 to DC125V DC125V | DC120to 125V 470
DC200V DC200 V DC200V | DC200V 470
DC220V DC220 V DC220v | DC220V 470
Note 1. Operation coil terminals have polarity (excluding T35 to Note 1. Add "SA" to the end of the type name to order the operation
T100). Connect terminal number A1 (+) to the positive and coil surge absorber mounted type (varistor).
A2 (-) to the negative sides. Example: SD-T21SA DC100V
Note 2. If the operating power supply is rectified, then switch the Note 2. Operation coil terminals have polarity (excluding T35SA to
coil on the DC side. T50SA). Connect terminal number A1 (+) to the positive

and A2 (-) to the negative sides.
® For SD-N125 to SD-N400. BD-N65/N100 Note 3. Models other than those above are not manufactured.
DUD-N30 to N260 Types For SRD-K100

ol Rated Voltage | Coil Indication
Designation
DC12V DC12V
DC24V DC24 V
DC48V DC48 V
DC100V DC100 V
DC110V DC110V Rated Voltage
DC125V DC120 to DC125 V
DC200V DC200 V
DC220V DC220 V

Note 1. The coil has no polarity.

Note 2. If the operating power supply is rectified, then switch the
coil on the DC side.

Note 3. SD-N125 to N400, DUD-N60 to N260 types have 2 internal
coils connected in series.

® For SD-N600/N800 Types

Coil ] - Note 1. Operation coil terminals have polarity. Connect terminal number A1 (+)

Designation Rated Voltage | Coil Indication to the positive and A2 (-) to the negative sides.
Note 2. If the operating power supply is rectified, then switch the coil on the DC

DC24V DC24 V side.
DC48V DC48 V Note 3. DC12V models are not manufactured.
DC100V DC100to 110V | Rated Voltage
DC125V DC120to 125V
DC200V DC200 to 220 V

Refer below for information regarding model names for coils not listed above.
SD-QO: Page 244 SHD-V[O: Page 260

2.8.3 Mechanically Latched Type
® For SL(D)-T21 to T100, SL(D)-N125 to SL(D)-N800, SRL(D)-T5 Types

For AC For DC Note 1. AC coils other than those shown to
Col | Rated Voltage (V) Coil Coil [ patod Voltage Coil ﬁgﬁ;;fst g:’;gf)wa”“facwred with
Designation 50/60 Hz Indication Designation Indication - For SRL-T5 and SL-T21:
AC100V 100 to 127 DC12V (Note 2) DC12V AC24V (24 V 50/60 Hz)
AC200V 200 to 240 Rated DC24V DC24 V AC48V (48 to 50 V 50/60 Hz)
AC300V 260 to 350 Voltage/ DC48V DC48 V Rated Note 2. DC12V models are not manufactured
AC400V| 380to440 | Freduency  "pGioov | DC100Vto 110V| Voltage for N125 to N800 types.
Note 3. DC coils have no polarity.

AC500V 460 to 550 DC125V DC120V to 125V

DC200V DC200V to 220 V

Refer below for information regarding model names for coils not listed above.
SRL(D)-K100: Page 186 SHL(D)-VO: Page 260
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Coil Types and Rating/Properties

2.9 Properties
® AC Operated Type

M Input [VA] Power  |Operating Voltage [V]| Coil Current Operating Time [ms] Operating Transformer
odel Name ¥ - - ¥ " 3
Inrush | Regular |Coisumption ]| Close | Open [MA] | Goil ON-Meain Contact ON | Coil OFF ~Main Contact OFF Capacity [VA]
S-T10, T12 45 7 2.2 120t0 150 | 75t0 115 30 12t0 18 5to 20 1510 30
S-T20 45 7 2.2 120t0 150 | 7510 115 30 12t0 18 5to0 20 1510 30
S-T21,T25 75 7 2.4 125t0 155 | 80to 115 30 13t0 20 5to 15 1510 30
S-T32 55 4.5 1.8 125t0 155 | 80to 115 20 15t0 22 5to 15 1510 30
S-T35, T50 110 10 3.8 120t0 150 | 80to 115 45 10to0 20 5to 14 30 to 50
S-T65, T80 115 20 2.2 110t0 135 | 60to 100 67 20to 30 35 to 65 30 to 50
S-T100 210 23 2.8 110to 135 | 60to 100 85 20to 35 50 to 100 50to 75
S-N125 270 24 2.9 110t0 135 | 70to 105 100 20to 30 60 to 110 75 to 100
S-N150 270 24 2.9 110t0 135 | 70to 105 100 22 to 32 60to 110 75 to 100
S-N180, N220 440 40 4.2 110t0 135 | 70to 105 165 25t0 35 70 to 130 100 to 150
S-N300, N400 440 50 6.1 110t0 135 | 70to 105 200 30 to 40 90 to 150 100 to 150
S-N600, N800 790 90 17.0 108t0 130 | 60 to 90 340 51 to 80 57 to 93 150 to 250
T65QM, T80QM 115 20 2.2 110to 135 | 60to 100 67 20to 30 12 to 30 30 to 50
T100QM 210 23 2.8 110to 135 | 60 to 100 85 20to 35 13t0 30 50 to 75
S-N125QM 270 24 2.9 110t0 135 | 70to 105 100 20to 30 1510 30 75 to 100
S-N150QM 270 24 2.9 110t0 135 | 70to 105 100 22 to 32 1510 30 75 to 100
S-N180QM, N220QM 440 40 4.2 110t0 135 | 70to 105 165 25t0 35 20 to 40 100 to 150
S-N300QM, N400QM 440 50 6.1 110t0 135 | 70to 105 200 30 to 40 20 to 40 100 to 150

Note 1. The above indicates rough property indices for AC200V caoils.
Note 2. The operating voltage is that at a 20°C cold state at 60 Hz. Voltages for coils other than AC200V can be calculated proportionately.
E.g.: For a AC100V coil, operating voltage =~ (100 + 200) x operating voltage in table above

Note 3. The input and power consumption are average values. These are almost the same for coils other than AC200V.

Note 4. The coil current is the average normal value with a 220 V, 60 Hz applied voltage. Divide the regular input by the coil voltage for coils
other than AC200V.  E.g.: For a AC100V coil, coil current = input from table above + 100

Note 5. The drive time is that with 200V, 60 Hz applied to a standard auxiliary contact arrangement. These are almost the same for coils other
than AC200V.

Note 6. S-TLIQM and S-NCJQM are open time quick motion types.

Refer below for information regarding model names for coils other than S-T/NCI.
SR-TO: Page 164 B-T/NCI: Page 250 DU-NO: Page 254 SH-V: Page 260

® DC Operated Type

Coil Properties Operating Voltage [V]| Operating Time [ms]  'Jote 1. The left table indicates rough property
Model Name [Coil Current|  Poner | Coil Time ColON-_ | Coll OFF— indices for DC100V colls.
¥ Close Open ; ) The values in the parentheses for
[A] Consumption [W] | Constant [ms] Main Contact ON {Main Contact OFF SD-T12 to T32 indicate rough property
SD-T12 0.033 33(22) | 4045 |60to75 | 10t030 | 60(85) 10 indices for DC12V or DC24V coils.
SD-T20 0.033 3.3(2.2) 40(45) 60to 75 | 10 to 30 60(85) 10 Note 2. The operating voltage is that at a
SD-T21 0.033 3.3(2.2) 5040) | 60to75 | 10t0 30 | 65(90) 20 20°C cold state. Voltages for coils
SD-T32 0.033 33(22) | 5040) | 60to75 | 10t030 | 70(95) 20 other trth.a'r‘] '2(3'1 00V can be calculated
SD-T35, T50 0.09 9 40 501065 | 1510 35 50 8 ET;':OFC',? aaDeCyz.w coil, operating
SD-T65, T80 0.18 18 65 521063 | 20 to 35 50 13 Vo|tage ~ (24 KR 100) X operating
SD-T100 0.24 24 80 50t0 65 | 15to 30 75 18 voltage in table above
SD-N125 0.31 31 100 50t0 63 | 160 28 125 22 Note 3. The power consumption and coil
SD-N150 0.31 31 100 | 50t063 | 171030 | 135 37 tT"r?e °°”Sta|”t are average "fa'“es-
SD-N220 0.41 41 125 | 52t061 | 121025 | 145 40 coile oihor than Do1oor T
SD-N300, N400 0.55 55 220 531062 | 121025 175 55 Note 4. The coil current is the average normal
SD-N60O, N800 | 0.72(6.0) | 72(600) 50 541062 | 23 t0 42 105 80 value with DC100V applied. Divide

the power consumption by the coil
voltage for coils other than DC100V
E.g.: For a DC24V caoil, coil current =
power consumption from table
above + 24
Note 5. The drive time is that with DC100V
applied to a standard auxiliary contact
arrangement. These are almost the
same for coils other than DC100V.
Note 6. The value in the parentheses for
SD-N600, N800 types indicate the
coil inrush current and momentary
power consumption. There is no
SRD-TO: Page 166 SD-QO: Page 244 BD-T/N0O: Page 250 inrush current for other frames.
DUD-NLI: Page 254 SHD-V: Page 260 Note 7. The drive time (coil OFF—main
contact OFF) slows down when
combined with a surge absorber
element, so care should be taken
with sequence timing. Furthermore,
use only after confirming there is no
fault with the real-life application.

Refer below for information regarding model names for coils other than SD-T/NO.
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® Mechanically Latched Type

Inrush Input [VA] Operating Voltage [V] Operating Time [ms]
Frame AC Operated | DC Operated | AC Operated | DC Operated | AC Operated | DC Operated
Close | Trip [ Close | Trip | Close | Trip | Close | Trip | Close | Trip | Close | Trip
SL(D)-T21 80*2 110%2 | 40%*? 150%2 150 95 127 112 15 10 20 9
SL(D)-T35/T50 120*2 | 150*2 [ 100*2 | 150*2 140 110 115 85 20 14 18 11
SL(D)-T65/T80 120%" | 250*2 | 120*" | 200*2 130 85 120 75 23 11 18 13
2 *1 *1
SL(D)-T100 250%" | 250*! (f((]JO) ?5080) 130 95 115 90 30 15 29 18
k1 *1
SL(D)-N125 300*" | 350*! ?:(()JO) ?:C())O) 120 85 110 80 30 14 26 17
*1 *1
SL(D)-N150 300*" | 350*! (?5580) ?5580) 140 89 130 85 35 14 31 17
*1 *1
SL(D)-N220 350*" | 450*" ‘(1280) ??80) 125 99 110 90 35 18 31 17
*1 *1
SL(D)-N300, N400 400*' | 800*" ‘:280) ::2%0) 143 112 125 95 50 17 50 17
SL(D)-N600, 800 1000*' | 500*' | 850*" | 500*! 140 120 140 120 65 50 63 50

Note 1. The above indicates rough property indices for AC200V coils under AC operation (SL-T/NJ) and for DC200V coils under DC
operation (SLD-T/NO).

The Class 2 heat-resistant magnetic contactors SL(D)-T50FN and SL(D)-T50, which have different properties.

Note 2. The operating voltage is the average value at a 20°C cold state for both AC (at 60 Hz) and DC operation. Voltages for coils other
than AC200V or DC200V can be calculated proportionately. (E.g.: For a AC100V coil, operating voltage = (100 + 200) x operating
voltage in table above)

Note 3. The inrush input indicates the average value. However, the value in parentheses is the average value with DC120V applied to the
DC125V coil. These values are almost the same for coils other than DC200V or AC200V, excluding DC125V. The values for AC24V
and AC48V coils differ as per the table above.

Note 4. The drive time is the time taken from when the closing coil or tripping coil energizes until the main contact transitions (ON or OFF)
when 220V, 60 Hz is applied for AC operation or DC200V is applied for DC operation. These are almost the same for coils other
than AC200V or DC200V.

Note 5. *1 types have integrated surge absorber function. (Excluding AC/DC 24 or 48V types. SLD-T65/T80 type integrated closing coils
are rated for DC100, 125, 200V only) %2 Coil surge absorber units can be additionally mounted.

Refer below for information regarding model names for coils other than SL(D)-T/NCI.
SRL(D)-TO : Page 168 SHL(D)-VO : Page 260

2.10 Performance
® Classification and Making / Breaking Capacity Test Criteria

JISC8201-4-1 Low Voltage Switching and Control Devices and the International Electrotechnical Commission (IEC) implement
the following standards to govern the breaking and making capacities of AC contactors.

Making / Capacity Test|Breaking Capacity Test
JIS, IEC JIS, IEC Typical Application Example
JIS, IEC | Current |Power Factor| Current |Power Factor
AC-1 1.5le 0.8 1.5le 0.8 | Non-Inductive Or Low-Inductance Loads, Resistive Heaters
AC-2 4le 0.65 4le 0.65 | Wound Motor Starting, Running, Stopping
AC-3 10le | (Note 3) 8le (Note 3) | Cage Induction Motor Starting, Running, Stopping
AC-4 12le | (Note 3)| 10le |(Note 3) | Cage Induction Motor Starting, Inching, Plugging
AC-5a 3le 0.45 3le 0.45 | Switching Discharge Lamp Control Equipment
AC-5b | 1.5le |(Note4)| 1.5le [(Note 4)|Switching Incandescent Lamps
AC-6a (Note 5) (Note 5) Switching Transformers
AC-6b (Note 6) (Note 6) Switching Capacitor Banks
Control of Closed-Type Refrigerant Compressor Motors
AC-8a ble (Note 3) Ble (Note 3) with Manual Returny(’))verloadg Tripping stices
Control of Closed-Type Refrigerant Compressor Motors
with Automatic Return Overload Tripping Devices

Category

=

=

AC-8b 6le (Note 3) 6le (Note 3)

Note 1. le: Rated operating current. Note 2. Tested at a voltage 1.05 times greater than rated voltage.

Note 3. le < 100 A: 0.45, le > 100 A: 0.35. Note 4. Carried out with an incandescent load.

Note 5. Class AC-6a le is 0.45 times that of class AC-3 le when switching a transformer with a peak inrush current less than 30 times
greater than the rated current.

Note 6. Class AC-6b le can be found from the following formula when switching a single capacitor bank in a circuit with an estimated
short-circuit current of ik at the location of the capacitor bank.

X2 Here, x = 13.3 —Class ﬁC-S le
Class AC-6ble =Tk —Z ik>205xClass AC-3 le

46 Note 7. Class AC-3 ratings and performance can be substituted for AC-5a, AC-5b, AC-6a, AC-6b.



Properties/Performance

® Category AC-3 Rated Performance

® Performance of Magnetic Contactors

Rated Rated |Making and Breaking AC Operated Types (S-[]) DC Operated Types (SD-[J) | Mechanically Latched Types (SL(D)-[)
Frame | OPerational| Operational Capacities [A] Switching | Switching Durability [x 10000]  Switching ~ { Switching Durabilty [x 10000] |yicringFrequency| Switching Durabilty [x 10000}
Voltage | Current . . Frequency ' Electrical Frequency ) Electrical [Times/Hour ) Electrical

V] Al Making | Breaking crartlgng?)sr/yHth]S Mechanical | oo a6 crartlg]geosr/yH/gg]S Mechanical| .o ac | ctaopics |Mechanical| o ac
T10 220 I o 8 1800 | 1000 200 - - - - - -
T12 220 13 150 o 1800 1000 200 1800 1000 200 - - -
T20 a0 12 150 . 1800 1000 a 1800 1000 200 — — —
T21 220 20 2% 200 1800 1000 200 1800 1000 200 1200 50 50
T25 e 2 o o 1800 1000 200 — _ — — _ —
T32 22 3 30 |28 1800 | 1000 200 1800 | 1000 200 - - -
T35 220 gg 200 1520 1800 1000 200 1800 1000 200 1200 50 50
T50 220 > 25 o0 1200 1000 200 1200 1000 200 1200 25 25
T65 220 65 6% 1520 1200 500 200 1200 500 200 1200 25 25
T80 o s = oee 1200 500 100 1200 500 100 1200 25 25
T100 220 199 1950 1840 1200 500 100 1200 500 100 1200 25 25
N125 220 125 1250 11000 1 1200 500 100 1200 500 100 1200 25 25
N150 s 120 120011250 1200 500 100 1200 500 100 1200 25 25
T == == m= = I I I N e e
N220 a2 = 2508 2853 1200 500 100 1200 500 100 1200 25 25
N300 220 30 3000 12490 {1200 500 100 1200 500 100 1200 25 25
N400 e 00 oo a500—| 1200 500 50 1200 500 50 1200 25 25
N600 220 o0 8300 12990 1200 500 50 1200 500 50 1200 10 10
N800 220 800 8000 18400 | 1200 500 50 1200 500 50 1200 10 10

Note 1. The number of tests according to
JISC8201-4-1 is shown in the table AC-3 Electrical Durability Test Duty AC-4 Electrical Durability Test Duty

below.

JIS Making Voltage E Making Voltage E
; e ; Current 6le Current 6le
Maklljg CapaC|t.|.es 50 t!mes 6le reaking Voltage E/6 7 Breaking Voltage E
Breaking Capacities | 50 times Current le / Current 6le
Note 2. It has 13 times the making breaking 5
capacity (1 time) of the rated 4 I 2
operating current. E : Rated Operational Voltage issof0tTiOn Nizstoni| E: Rated Operational Voltage
Note 3. The electrical durability test is 0.5sec 1o t0135) le: Rated Operational Current le: Rated Operational Current

24 seconds (N600)

0.75 Sec (150 to 100, N125 to N8oo)
conducted based on JIS C 8201-4-1. 60 seconds (N800)

2 Sec motoTss)

3 SEC (150t T100, N125 1o N80O)

- The duty of the mechanically latched types SL(D)-T21 |- It does not apply to the mechanically
and T35 is the same as that of N125 to N800. latched types SL (D)-T and SL (D)-N.

Refer below for information regarding model performance not listed above.

SR,SRD,SRL(D)-T: Pages 164, 166, 168 SD-Q[: Page 243
B(D)-T/NI: Page 249 DU(D)-NO: Page 254
SH,SHD,SHL(D)-V[l: Page 259
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2.11 Application to Motor Loads
® Direct Start

In the case of the standard (not including inching, etc.) direct start, a frame is selected in which the rated capacity of the
magnetic starter and magnetic contactor will be equal to or greater than the rated capacity of the motor.

® Application to Standard Three-Phase (3 @) Cage Motor
It indicates the heater designation of the thermal overload relay for the standard three-phase cage motor and frame of the applicable magnetic starter.

200 to 240 V 400 to 440 V
Motor Motor
Capacity| Heater Designation [A] Capacity| Heater Designation [A]
[kw] (Adjustment Range of Magnetic Starter Frame [kw] (Adjustment Range of Magnetic Starter Frame
Settling Current) Settling Current)
0.015) | 012 (0.1t00.16) S (0.015) —
(0.025) [ 0.17 (014 t0 0.22) F (0.025) -
0.03) | 0.24 (0.2100.32) (0.03) —
(0.035) [ 0.35 (0.28 to 0.42) (0.035) -
0.05 | 0.35 (0.28100.42) 0.05 | 0.24 (0.2100.32)
(0.07) | 05 (0.4t00.6) (0.07) | 0.35 (0.28100.42)
0.1 0.7 (0.55t0 0.85) 0.1 0.35 (0.28t0 0.42)
015 [ 09 (0.7to1.1) o| (015 | 05 (0.4t00.6)
0.2 1.3 (1t01.6) o sl 0.2 0.7 (0.55100.85)
0.3) 1.7 (1.4t02) & (0.3) 0.9 (0.7t01.1)
0.4 21 (1.7t02.5) sle 0.4 1.3 (1t01.6) o |-
055 | 25 (2t03) ] Ll =1 B (055 | 13 (1to1.6) ol
0.75 36 (2.8t04.4) e 0.75 1.7 (1.4t02) ol
(1.0) 5 (4t06) (1.0) 25 (2t03) St
1.5 66 (5.2108) 1.5 3.6 (2.8t04.4) ©lg
(1.922] 9 (7toi1) (1.922] 5 (4to6) =
(2.5) 11 (9to13) 2.5) 5 (4t06)
3.0) 11 (9to13) 3.0) 6.6 (5.2108)
3.7 15 (1210 18) 3.7 66 (5.2t08)
55 22 (1810 26) & 5.5 11 (9to13)
7.5 29 (241034) 8l 7.5 15 (1210 18)
— (9.0 35 (30 to 40) Fle|8 (9.0) 15 (12to 18) =
11 42 (3410 50) C 11 22 (1810 26) = ©
15 54 (43 to 65) 0 15 29 (24t034) ©lglo
18.5 67 (54 to 80) g3 18.5 35 (30 to 40) =2
22 82 (65 to 100) Zlz 22 42 (3410 50) b
30 105 (85 to 125) 2 30 54 (43 t0 65)
37 125 (100 to 150) Z|Q 37 67 (54 to 80) 0
45 150 (120 to 180) 2o 45 82 (65 to 100) &8
(50) 180 (140 to 220) 3o (50) 105 (85 to 125) Zlz
55 180 (140 to 220) == 55 105 (85 to 125) 8lo
(60) 180 (140 to 220) = (60) 105 (85 to 125) Z|Q
75 250 (200 to 300) 75 125 (100 to 150) Zl8
90 330 (260 to 400) 90 150 (120 to 180) 218
110 330 (260 to 400) o 110 180 (140 to 220) 3
132 500 (400 to 600) 8|8 132 250 (200 to 300)
150 | 500 (400 to 600) Z|2[150 | 250 (200 to 300) =
160 500 (400 to 600) 160 250 (200 to 300) 3|8
200 660 (520 to 800) 200 330 (260 to 400) Z|2
300 300 500 (400 to 600)
400 400 660 (520 to 800)
Note 1. The heater designation is a symbol to be specified when ordering. Note 4. () of the motor capacity indicates a
Note 2. Refer to page 139 for details about selecting voltage and motor capacities for special capacity.

heater designations not listed in the above table.
Note 3. Please use N600/N800 in combination with TH-N600 and separately sold
current transformer (Mitsubishi CW-[J).

® Application to Standard Single-Phase (1 g) Motor
It indicates the heater designation of the thermal overload relay for the single-phase motor and frame of the applicable magnetic starter.

— 100 to 110V 200 to 240V
Capacity Heater Designation [A] ) Heater Designation [A] .
kW] (Adjustment Range of Magnetic Starter Frame (Adjustment Range of Magnetic Starter Frame
Settling Current) Settling Current)
0.035 1.7 (1.4t02) 0.9 (0.7t0o1.1)
0.065 25 (2t09) 1.3 (1t01.6)
0.1 3.6 (2.8t04.4) 1.7 (1.4t02)
0.15 5 (4t06) o o - 25 (2t03) -
0.2 5  (4to6) F F e 10 10 25 (2103) o 53 E 9 9
0.25 6.6 (5.2t08) S = = 36 (2.8t04.4) = = S = =
0.3 66 (5.2t08) = 36 (2.8t04.4) =
0.4 9 (7to11) 5 (4t06)
0.55 11 (9t 13) 5 (4t06)
0.75 15 (12t018) 66 (5.2t08)
Note 1. The heater designation is a symbol to be specified when ordering.
Note 2. Refer to page 139 for details about selecting voltage and motor capacities for heater d d |
designations not listed in the above table. MG
Note 3. For the enclosed type (MS-T12), the applicable capacity of the 100 to 110 V motor is 0.4 kW. SC

® Application to Motor Load Including Capacitor

When connecting a phase advanced capacitor in parallel to the motor, a series reactor

for the inrush current suppression during input should ideally be inserted in the capacitor.

For small capacity motors, there are many cases where the reactor has been omitted

as shown in the figure at right, and therefore the electrical durability of the magnetic

contactor may be shortened. In this case, special attention is necessary for the - )
48 application of the magnetic contactor. Please consult us when selecting. Connection Example Figure of
Motor Load Including Capacitor

THR




Application to Motor Loads/Application to Star/Delta Starting

2.12 Application to Star/Delta Starting

Methods for star/delta starting include the use of 3 magnetic
contactors (the 3-contactor type from figure 1), 2 magnetic
contactors (the 2-contactor type from figure 2) or resistance
insertion when switching from star to delta (the closed-
transition type from figure 3).

Electrical interlocks are required to be installed between star
(MCS or MCS1) and delta (MCD) magnetic contactors.
3-contactor types are the most generally used and do not
apply voltage to the motor windings when stopped,
suppressing damage to the insulation due to leakage currents.
2-contactor types are more economical but continue to apply
voltage to the motor windings when stopped, so are not
suitable for applications with a lot of downtime such as with
fire extinguishing facilities.

Closed-transition types do not cut motor power when
switching from star to delta configurations, suppressing inrush
current and voltage drops.

The table below compares the various current values for
direct start and star/delta starting.

Page 50 shows a selection of various magnetic contactors
and thermal overload relays for the connections in figure 1
and figure 2.

Additionally, when applied to the high-frequency motors, the
transient inrush current tends to increase during star starting
current and delta switching, which may call for a review of the
contactor selected.

3-Contactor Starters

RS T
1 Mcc
MCCB o7, o
s v ;,JV'/LA‘
,,,,,,,, -
THR
T
MCM MCD
vt vi|wr
M

u2| v2| w2

J MCs
(Star Short-Circuit)

U2 v2 w2z

MCs
(Delta Short-Circuit)

(The dashed lines show the recommended circuit when connecting
the phase advanced capacitor.)
Fig. 1. Star/Delta Starter Connection Diagram Example
(3-Contactor)

A\ The motor and equipment may be damaged if it is
unable to switch from reduced voltage starting to full
voltage running and continues in the reduced voltage
starting state.

® Comparison of Direct and Star/Delta Starting

Starting Starting (Star Magnetic Contactors) Running (Delta Magnetic Contactors)
Method Starting Current Torque Contact Current | Contact Voltage | Full-Load Current | Contact Current | Contact Voltage
Direct 6im 1.5T 6Im Em/ V3 Im Im Em/ V3
Star/Delta 2Im 0.5T 2Im Em/ V3 Im Im/ /3 Em

Note 1. Im: Full-load current in delta configuration, Em: Line-to-line voltage, T: Rated torque

Note 2. Estimated torque value.

2-Contactor Starter

Ut| V1| w1 MCD

u2| v2| w2

14
MMCS

(The dashed lines show the recommended circuit when connecting
the phase advanced capacitor.)

Fig. 2. Star/Delta Starter Connection Diagram Example
(2-Contactor) (3-contactor types are recommended
for applications with a lot of downtime)

Closed Transition Starter

(The dashed lines show the recommended circuit when connecting
the phase advanced capacitor.)

Fig. 3. Closed Transition Type Star/Delta Starter
Connection Diagram Example

49
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® Star/Delta Starter Model Selection

Applicable Standard Three-Phase Magnetic Star Magnetic Gontactors (MCS) | Thermal Overload Relays (THR)
Squirrel-cage Motors Contactors e el
Rated Voltage nggec(ijty gﬁgﬁt g’;lgiagm Short Circuit Type: S_tar short circuit (Fig§. 1,2) Model Name H.eatelj
I\ (kW] Al MCD) [Delta short circuit (applicable to Fig. 1)] Designation
5.5 26 S-T20 S-T10 [S-T10] TH-T25 22A
7.5 34 S-T21 S-T12[S-T10] TH-T65 20A
11 48 S-T35 S-T20 [S-T10] TH-T65 42A
15 65 S-T50 S-T25 [S-T12] TH-T65 54A
18.5 79 S-T50 S-T35 [S-T20] TH-N120 67A
22 93 S-T65 S-T35 [S-T20] TH-N120 82A
30 124 S-T80 S-T50 [S-T25] TH-N120TAHZ 105A
37 152 S-T100 S-T65 [S-T35] TH-N120TAHZ 125A
AC200 to 220 V
45 180 S-N125 S-T65 [S-T35] TH-N220HZ 150A
55 220 S-N150 S-T80 [S-T50] TH-N220HZ 180A
75 300 S-N180 S-T100 [S-T65] TH-N400HZ 250A
90 360 S-N220 S-N125 [S-T80] TH-N400HZ 330A
110 440 S-N300 S-N150 [S-T100] TH-N400HZ 330A
132 528 S-N300 S-N180 [S-N125] TH-N600+CT 500A
160 640 S-N400 S-N220 [S-N125] TH-N600+CT 660A
200 800 S-N600 S-N300 [S-N180] TH-N600+CT 660A
5.5 13 S-T12 S-T10 [S-T10] TH-T25 11A
7.5 17 S-T20 S-T10 [S-T10] TH-T25 15A
11 24 S-T20 S-T12 [S-T10] TH-T25 22A
15 32,5 S-T21 S-T20 [S-T1(Q] TH-T65 29A
18.5 39.5 S-T25 S-T20 [S-T12] TH-T65 35A
22 46.5 S-T35 S-T20[S-T12] TH-T65 42A
30 62 S-T50 S-T25 [S-T20] TH-T65 54A
37 76 S-T50 S-T35 [S-T2(0] TH-N120 67A
45 90 S-T65 S-T35 [S-T2(0] TH-N120 82A
AC400 to 440 V
55 110 S-T65 S-T50 [S-T25] TH-N120TAHZ 105A
75 150 S-T100 S-T65 [S-T35] TH-N120TAHZ 125A
90 180 S-N125 S-T65 [S-T50] TH-N220HZ 150A
110 220 S-N150 S-T80 [S-T50] TH-N220HZ 180A
132 264 S-N180 S-T100 [S-T65] TH-N400HZ 250A
160 320 S-N220 S-N125 [S-T65] TH-N400HZ 330A
200 400 S-N300 S-N150 [S-T80] TH-N400HZ 330A
250 500 S-N300 S-N180 [S-N125] TH-N600+CT 500A
300 600 S-N400 S-N220 [S-N125] TH-N600+CT 500A

Note 1. Star magnetic contactors are fully capable of withstanding a continuity current 2 times the rated current for a running time of 15
seconds, and shut off when the current falls to 0.8 times the motor rated current.

Note 2. The making current of delta contacts is 6/y/3 times the rated motor current.

Note 3. A saturable reactor (delay trip type, TH-T/NCISR) or thermal overload relay short-circuited during start-up may be required

depending on thermal overload relay starting current/time.

Note 4. A timer (RT) for setting the star magnetic contactor running time can be applied as an on-delay timer with momentary contacts by

using the control circuit connections shown in Figs. 1 to 3.

Note 5. 2-contactor systems cannot be applied to star magnetic contactors with short-circuited delta connections.
Note 6. Electrical durability of 300,000 operations for 3-contactor types and 100,000 operations for 2-contactor types.

Note 7. Since 1b contact is required for internal wiring, select S-T10 with auxiliary contact 1b or S-T12.

Note 8. The thermal relay is intended for a line current detection. For a phase current detection, select a heater that can be set to 1/+/3
for the motor rated current.



Application to Star/Delta Starting/Application to Resistive Loads

e
2.13 Application to Resistive Loads

Switching resistive loads such as electric heaters or heating equipment have minimal inrush current and large power factor,
allowing a larger current value to be applied compared to the magnetic contactor than with motor loads. MS-T/N series
magnetic contactors are manufactured based on the standards (JISC8201-4-1, JEM1038) and possess the following
properties. If the actual usage conditions differ from these conditions, users are asked to perform evaluations themselves (using
the actual equipment). JISC8201-4-1 and JEM1038 standards define the following duties for when applying resistive loads to
magnetic contactors.

® Standards for Resistive Loads

Making and Breaking Capacities Electrical Durability
Applications Standard| Category
Making Breaking Making Breaking
cos @ cos @ cos @ Ccos @
o JIS AC-1 1.51e, 1.05 Ee, 0.8 1.51e, 1.05 Ee, 0.8 le, Ee, 0.95 le, Ee, 0.95
Switching AC
Resistive Loads cos @ cos @ cos @ Cos @
JEM ACA 1.51e, 1.1 Ee, 0.95 1.51le, 1.1 Ee, 0.95 le, Ee, 0.95 le, Ee, 0.95
Js | DC-1 |1.51le, 1.05Ee, %{25) 1.5le, 1.05 Ee, %f‘qs) le, Ee, %{25) le, Ee, %{28)
Switching DC
Resistive Loads
/R /R /R L/R
JEM DCH 1.11le, 1.1 Ee, 1(ms) 1.11le, 1.1 Ee, 1(ms) le, Ee, 1(ms) le, Ee, 1(ms)

Note 1. le: rated operating current, Ee: rated voltage, cos@: power factor, L/R: time constant.

® Applying Resistive Loads to Magnetic Contactors

The table below shows the ratings for when applying resistive loads to MS-T/N series magnetic contactors.

Application Cegegor%{ AC('; Ratted Category AC-1 Rated Capacity [kW] CgegogACé1 Hatfd Category DC-1 Rated Operating Current
peraR e Three-Phase Single-Phase | grstuai | 3-Pole Series (2-Pole Series) [A]
Frame 100 to 240 V{400 to 440 V|500 to 550 V{200 to 240 V|400 to 440 V{500 to 550 V{100 to 110 V{200 to 240 V[100t0 240V| 24 V 48V | 110V | 220V
T10 20 11 8 6.5 8 7 2 4 40 10(10) | 10(10) 8(6) 8(3)
T12 20 13 11 6.5 10 9.5 2 4 40 12(12) | 12(12) | 12(10) 12(7)
T20 20 18 17 6.5 12 14.5 2 4 40 18(18) | 18(18) | 18(13) 18(8)
T21 32 32 32 11 22 25 3.2 6.4 64 20(20) | 20(20) | 20(15) | 20(10)
T25, T32 32 32 32 11 22 25 3.2 6.4 64 25(25) | 25(25) | 25(25) | 22(12)
T35 60 60 60 20 40 50 6 12 120 35(35) | 35(35) | 35(25) | 30(12)
T50 80 80 60 27 55 50 8 16 160 50(50) | 50(40) | 50(35) | 40(15)
T65 100 100 100 34 68 85 10 20 200 65(50) | 65(40) | 65(35) | 50(15)
T80 120 120 100 41 83 85 12 24 240 80(80) | 80(65) | 80(50) | 60(20)
T100 150 150 150 50 100 120 15 30 300 93(93) | 93(93) | 93(80) | 70(50)
N125 150 150 150 50 100 120 15 30 330 | 120(120) | 120(100) | 100(80) | 80(50)
N150 200 200 200 65 130 170 20 40 400 | 150(150) | 150(120) | 150(100) | 150(100)
N180 260 260 260 90 180 220 26 52 520 | 180(180) | 180(180) | 180(150) | 180(150)
N220 260 260 260 90 180 220 26 52 520 |220(220) | 220(180) | 220(150) | 220(150)
N300 350 350 350 120 240 300 35 70 700 | 300(300) | 300(240) | 300(200) | 300(200)
N400 450 450 450 155 310 380 45 90 800 | 400(400) | 400(240) | 400(200) | 300(200)
N600 660 660 660 220 440 570 63 126 1200 | 630(630) | 630(630) | 630(630) | 630(630)
N800 800 800 800 270 540 700 80 160 1600 | 800(800) | 800(800) | 800(630) | 800(630)
Note 1. Use a terminal plate as per the figure below to give a Note 2. Connect contacts to both sides of the load for use in
uniform temperature rise on each pole for 3-pole parallel DC 2-pole series or 3-pole series applications as per
configurations. the diagram below.

Terminal Plate

\J/'/ ;:I
| ko] |
1 © <
1 le) 1
!
I I

H =2+ 2
2-Pole Series 3-Pole Series
Note 3. Electrical durability of 500,000 operations.

(Models with mechanical durability of 500,000 operations or less use the mechanical durability
value)
Note 4. De-rate by 10% if the current for T100 exceeds 80%.
Note 5. Switching frequencies are: T10 to T80: 1200 times/hour, T100, N125 to N800: 600 times/ hour. 51
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2.14 Application to Lighting Loads

When switching fluorescent lights, mercury lights and incandescent (switching of discharge lamp control equipment) and AC-5b (switching
lights, the starting current (immediately after the magnetic contactor incandescent lamps) (see page 46). However, the ratings and

closes) can be several times greater (10 times for fluorescent lights, 2 performance of class AC-3 can be substituted and the total regular
times for mercury lights and 10 times for incandescent lights) than the current of the lighting load should be selected such that it is less than
regular current (after settled on). This starting current can be close- the rated operating current of the class AC-3 magnetic contactor. The
circuited and must be capable of withstanding the time until illumination below notes the number of applicable lamps for single-phase double-
and have a predetermined switching durability. Lighting loads are pole types per MS-T series magnetic contactor, based on the input
governed by JIS and IEC standards and defined as class AC-5a current according to internal standards (article 3-6-3, 3-6-4).

2.15 Phase Advanced Capacitor Switching
® Switching Capacitor Banks

The following items should be investigated when using switching capacitors for power factor correction with magnetic contactors.

(1) Capacity to withstand the inrush current determined by the impedance of the circuit when switching.

(2) Conventional free air thermal current 1.3 x 1.1 times greater than the capacitor's rated current. (From JISC4901 - Phase Advanced
Capacitor Switching Explained)

(3) Zero re-ignition or recurring arcs (arcing after being shut-off) when breaking.

The table below shows the applicable capacity (independent bank switching) of MS-T/N series magnetic contactor with capacitive

loads.

Application| Three-Phase, With 6% or More Series Reactor (Note 1) | Three-Phase, Without Series Reactor (Notes 2, 3) | Single-Phase, Without Series Reactor (Notes 2, 3)
200 to 240 V 400 to 440 V 200 to 240 V 400 to 440 V 200 to 240 V 400 to 440 V
Capacity| Current |Capacity | Current | Capacity| Current [ Capacity | Current |Capacity | Current | Capacity | Current
Frame [kvar] [A] [kvar] [A] [kvar] [A] [kvar] [A] [kvar] [A] [kvar] [A]
T10 3.8 11 4.8 7 2 6 3 4.3 1.2 6 1.7 4.3
T12 4.5 13 6.2 9 3 9 4 6 1.8 9 24 6
T20 4.8 14 9.6 14 4 12 8.3 12 24 12 4.8 12
T21 6.9 20 13 20 5 15 10 15 3 15 6 15
T25, T32 7.6 22 15 22 7.6 22 15 22 4.4 22 8.8 22
T35 12 35 22 32 11 32 20 30 6.4 32 12 30
T50 17 50 31 46 15 45 27 40 9 45 16 40
T65 22 65 42 62 17 50 34 50 10 50 20 50
T80 27 80 51 75 22 65 40 60 13 65 24 60
T100 32 93 64 93 30 90 60 90 18 90 36 90
N125 36 105 72 105 34 100 69 100 20 100 40 100
N150 48 140 96 140 45 130 90 130 26 130 52 130
N180 62 180 124 180 62 180 124 180 36 180 72 180
N220 62 180 124 180 62 180 124 180 36 180 72 180
N300 84 245 169 245 80 230 160 230 46 230 92 230
N400 109 315 218 315 100 300 200 300 60 300 120 300
N600 159 461 319 461 150 430 300 430 86 430 172 430
N800 193 559 387 559 170 500 350 500 100 500 200 500

Note 1. Applicable in situations where the series reactor is not saturable, the electrical durability is the same as class AC-3 (see page 47)
and there are parallel banks.

Note 2. The peak wave amplitude of the inrush current when close-circuited is within 20 times the capacitor's rated current (actual value)
and the electrical durability is approximately 200,000 operations.

Note 3. The applicable capacity is reduced for parallel banks without series reactors as the averaged current (determined by parallel bank
capacity and circuit impedance) will flow.
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® Motor Load and Simultaneous Switching

The capacitor connections are as per the figure to the right;
however, for Fig. (a) on the right, the thermal overload relay
set value may require lowering by the full-load current of the
motor according to the power factor correction percentage.
Furthermore, for Fig. (c) on the right, the motor starting/
stopping magnetic contactor coil and switching capacitor
magnetic contactor coil should be connected in parallel and
must be switched simultaneously to prevent becoming a
leading power factor when stopped.

When 1 motor and capacitor magnetic contactor is being
switched, as per Figs. (a) and (b) on the right, the switching
lifetime will be reduced more than if switching a motor alone.

J MC J MC MC MCC
THR THR THR
SC SC SC
(@ () (©

MC: Magnetic Contactor, MCC: Capacitor Switching Magnetic Contactor
THR: Thermal Overload Relay, M: Motor, SC: Phase Advanced Capacitor

Phase Advanced Capacitor Connection Location
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2.16 Application to PLCs

MS-T, MS-N and SD-Q series magnetic contactors have a operation coil with a small VA and no width-increasing rail attached;
SD-Q types, in particular, can be directly driven by the output of DC24 V 0.1 A transistors.

Refer to the PLC manual for correct usage, magnetic contactor switching frequency and managing back-emfs from the
operation coil (inductive load).

TH-T and TH-N series thermal overload relays adopt 1alb independent contacts as output contacts. Differing voltages can also
be used.

The below table shows whether direct driving from PLCs is applicable.

® S(D)-T/N, SD-Q Series Magnetic Contactor PLC Direct Drive

Applicable Models MELSEC iQ-R Series MELSEC-L Series MELSEC-Q Series
Output Units Output Units /0 Combination Units Output Units
Model Name Contact Output | Transistor Output | I0Combion s | ContactOutput| Transistor Output | Triac Output | Transistor Output  Contact Output| ~Triac Output Transistor Output
SR-T, RY10R2 [ RY4INT2P |RY4IPTIP| RYAONTSP | RHA2CANY2P [ LY1OR2 |LYAINTIP |0 | LYAONTSP | LY20S6 | LH42C4NT1P [QY10(-TS)| QY22  |QY4P(TS)|QY41H[ QY50 |QY68A
S || SRD-T RYANT2P | RY42PTIP | RYAOPTSP LY4NTIP | LAGUST | Ly4oprep No LH42C4PT1P | QY18A [ No Varistor [QY41P QY80(TS)
%5 || - Contactor Ly4tprip | LB Varistor QY42pP
2 || Relays ‘ Lagprp | UERF Qvsip
H B Oetn Lpu Qys2pP
& || SD-TN Col L06CPU
O || : Magnetic | Designaton 06ceu
Contactors 25U
SD-Q vl
: DC Interface! LSCPU98T
Contactors.
Using UN-SYO/ Using UN-SYLI/ Using UN-SYCI/ Using UN-SYO/
AC100V [ AC200V UT—S%D DC24 V AC100 V| AC200V UT—S%(D DC24 V AG100 V| AC200V UT-Sg(El DC24V AC100V [AC200 V| AC100V [AC200V UT—S%/D DC24 V
SR-T5, T9 Ot mil. | O15mil O O1 mil. { Ot5mi. O o | O O Otmil|O2mi.f O | O O
S-T10,T12, T20 Ot mil. | O15mil O O1 mil. { 015 mi. O o | O O Otmilj02mi.f O | O O
3 S-T21, 125 Ot mil. | 015 mil. O O1 mil. { 015 mi. O o | O O OtmiljO2mi.f O | O O
®[S-T32 0t5mi. | O2 mil. O 0t5mil. | 02 mil. O o | O O Otsmi|O2ml.] O | O O
§. S-T35/T50 Qg;ggx 005mi. | O1 mil. O 005 mil. | O1 mil. O o | O O 005mi.|O1ml.] O | O O
O | S-T65/T80 005mi. | O1 mil. O 005 mil. | O1 mil O O | x O 005mi. | O1mi.] O X O
< |s-T100 005mi. | 005 mi. O 005 mil. | 005 mil O O | x O 005mi. | 005mi.| O X O
S-N125, N150 005mi. | 005 mi. O 005 mil. | 005mil O O | x O 005mi. | 005mi.| O X O
S-N180/N220 003mi. | 004 mi. O 003mil | 004 mil O O | x O 003mi. | 004mi.| O X O
S-N300/N400 002mi. | 003 mi. O 002 mil. | 003mil O O | x O 002nmi. | 004mi.| O X O
S-N600/N800 x| 002mi. X x| 002mi. X X X X x| 002mil.| x X X
o |pcaw| o1 mil o otmi. | o | o | o o |otmi|otn olo|lo| o
DC24 V| DGOV DC24V{DCH10V DC24 V| G110V
o | SRD-T5, T9 003mi. | 00.3mi. | ODC24V | ODC24V | ODC24V | ODC24 V/ | 003mil. | 003mil. | ODC24 V | ODC24V | ODC24V ODC24 V| 003mil. | 003mi. 0DC24V [ ODC24V | ODC24V | ODC24 V
% SD-T12/T20 003mi. | 00.3mi. | ODC24V | ODC24V | ODC24V | ODC24 V/ | 003 mil. | 003mil. | ODC24 V | ODC24V | ODC24V ODC24 V| 003mil. | 003mi. 0DC24V [ ODC24V | ODC24V | ODC24 V
g’_ SD-T21/T32 003mi. | 00.3mi. | ODC24V | ODC24V | ODC24V | ODC24 V/ | 003 mil. | 003mil. | ODC24 V | ODC24V | ODC24V ODC24 V | 003mil. | 003mi. 0DC24V | ODC24V | ODC24V | ODC24 V
O [so-masrmso | EA T x | x | x | x [oei[ x| x [ x [ x | x [ooea X x | x x| x_|oocasv[oncasv
0O | SD-T65/T80 X X X X X X X X X X X X X X X X x | ODC24V
SD-T100 X X X X X X X X X X X X X X X X x | ODC24V
SD-N125, N150 X X X X X X X X X X X X X X X X x | ODC24V
SD-N220 X X X X X X X X X X X X X X X X X X
SD-N300/N400 X X X X X X X X X X X X X X X X X X
SD-N60O/N800 X X X X X X X X X X X X X X X X X X
Closing | Tripping Closing | Tripping Closing| Tripping Closing | Tripping | Closing | Tripping
D
i SRL-T5 005mi. | 005 mi. 005 mil. | 005mil, o | O 005mi. | 005ml.] O | O
%g SL-T21 005mi. | 005 mi. 005 mil | 005, O | O 005mi. | 005mil.] O | O
|5| SL-T35/T50 | Ac100 V| 005l | 005 il 005 mil. | 005, o | O 005mi. | 004mil.] O | O
%En SL-T65/T80 |AC200V| 0025nil. | 0025mi. 0025mi. | 0025mi, O O 0025mi. [ 00%ml.| O ]
'%“ SL-T100 0025, | 0025 il 0025m. | 0028l o | O 00%mi | 00%mil.] O | O
§ SL-N125, N150 0025, | 0025l 0025mi. | 0025 il O | O 00%mi. [ 00%5mil.] O | O
2| [ SL-N220 0025mi. | 0025 mil. 0025mi. | 0025 mil. O | O 00%mi. | 00%mil.] O | O
SL-N300/N400 00%mil.| x 002%ml. | x O X 00%mil.| x O X
SL-NBO00/N800 X X X X X O X X X O

Note 1. o: applicable (1 operation coil per output pole), x: not applicable.

Note 2. The contact output value shows the electrical durability of the output relay. The transistor output value shows the applicable control circuit voltage.
Note 3. UN-SY and UT-SYO are interface units (optional parts).

Note 4. Mechanically latched DC operated types (SRLD, SLD) are not applicable with any model.
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MELSEC-Q Series MELSEC-FX Series CC-Link IE CC-Link
1/0 Combination Units| Output Units Output Units Output Units
Transistor Output| Contact Output| Transistor Output | Contact Output| Transistor Output Contact Output Triac Output Transistor Output
QH42P | QX48Y57 FXss-OMR Fss-OMT FXaoc-32MT  [NZ2GF2S2-16R | NZ2GFCE3-16T | NZ2EX2B1-16T| AJBSSBTB2N-OR | AJBSBTB2-16R | AJBSSBTB2N-CIS | AWSSBIBL-T [AJGSSBTBI-ITE | JBSFBTA2-16TE
QX41Y41P FX-OMR(A) | PXv-TEYJFESSUL | FXavc-CEYTDSS |NZ2GF2B2-16R | NZ2GFCE3-I6TE (NZ2EX2B1-16TE| AJG5DBTBI-32R AJG3SBTBC-CIT! [ AJGBVBTCE2-T
FYon-DEYR-ES(SYUL | PY-MGEVIESTRILL | Fouc-OMT NZ2GFCM1-16T | NZ2EX2S1-16T AJG3SBBIB-16TE [ AJGBVBTCU2-0T
FXaic-6EYRTDS | FXauMT(A) FXau-OMT NZ2GFCM1-16TE | NZ2EX2S1-16TEf AJGSBTBC-16T | AJGSSBTC-32T
FX-16EYR-ES-TBAUL | Fse-CMTLA) FXeue-OMT NZ2GF2S1-16T AJGEDBTBI-3211 | AJGEBICH-32T
FXo-CIMR(A) FXs-CET NZ2GF2St-16TE AJGEBTBC-T | AJGEVBTCES-16TE
FX6U-CMR FXe-COEYT NZ2GF2BINS-16T AJGEDBTB 321
Pe-CE(Y)R NZ2GF2BIN-16TE AJGBUBTS2-T
NZ2GF2B1-32T No Varistor | AJGSFBTA-16T
NZ2GF2B1-32TE
Using UN-SYOWT-SYD | AC100V | Using UN-SYCJ/UT-SYO) Using UN-SYOCJ/UT-SYO Using UN-SY/UT-SYO
sy AC200 O Doy Ac100V|ac200v| TM9TS AC100 V|AC200 V|AC100 V{AC200 V| ACI00V | AC200V 9 oe2a v
o O 3 mil. ©) O 1 mil.{015mil. O O2mi.|O2mil.[O2mil.|O2mi.| O o O [©] ©] T5/9
o O 3 mil. @) O 1 mil.{015mil. O O2mi.|O2mil.[O2mil.|O2mi.| O o O O ©] T10/12/20
o O 3 mil. O O 1 mil.{0 15 mil. O O2mi.|O2mil.[O2mil.|O2mi.| O o O O ©] T21/25
o O 3 mil. O 015mi.{ O 2 mil. O O2mi.|O2mil.[O2mil.|O2mi.| O o O [©] ©] T32
©] O 3 mil. @) 005mi.{ O 1 mil. O O2mi.|O2mil.[O2mil.|O2mi.| O o O O ©] T35/50
O O 3 mil. @) 005mi.{ O 1 mil. O 015mil.fO2mil.[O15mil|O2mi.| O X O O ©] T65/80
©] O 3 mil. O 005mi.{ O 0.5 mil. O O1mi.[015mil.[O 1 mil.|O15mil| O X O O ©] T100
©] O 1 mil. O 005mi.{ O 0.5 mil. O O 1mi.[015mil.[O1mil.|O15mil| O X [©] O o N125/150
©] O 0.2 mil. O 003 mil.{ O 0.4 mil. O 005mil.{O1mil{005mil|O1mi.| O X O O O N180/220
O O 0.2 mil. O 002mi.{ 0 0.3 mil. O 005mi.{005mi.[O05mi|005ml| O X O O O N300/400
X X X X_002mi. X X _|004mil] x |O04mi| x X X X X N600/800
o O O 1 mil. o O O 1 mil. O O O 2 mil. O 2 mil. O DC24 V| O DC24 V| O DC24 V|Q/QR
DC24V [DC110VY| DC24 V|DC110V 0DC24V | ODGt10V | 0DC24V | O DGH10V
O DC24V[ODC24 V] 00tml.| x |[ODC24V|O DC24V [003mi.|003mil.| O DC24 V| O DC24 V|0 04mi.[008mi.{O04mil|O0.8mi. O DC24V| ODC24V | O DC24V [T5/9
O DC24V[ODC24 V| 00t5mil.| x | O DC24V|O DC24V [003mi.|003mi.| O DC24 V| O DC24 V|0 04mi.[008mi.{O04mil.|O0.8mi. O DC24V| ODC24V | ODC24V [T12/20
O DC24V[ODC24V]001mi| x |ODC24V|O DC24V [003mi|003mil| O DC24V|O DC24V|004mi.[008mi.[O04mil|O08mi. O DC24V| ODC24V | O DC24V [T21/32
x |0DC24V[00iml| x |ODC24V X X x | ODC24V|O DC24V[001mi|O03mil.|00.1mi|003mi. O DC24V X 0O DC24 V |T35/50
X X X X X X X X X X X X X X X X X T65/80
X X X X X X X X X X X X X X X X X T100
X X X X X X X X X X X X X X X X X N125/150
X X X X X X X X X X X X X X X X X N220
X X X X X X X X X X X X X X X X X N300/400
X X X X X X X X X X X X X X X X X N600/800
Closing | Tripping Closing | Tripping Closing | Tripping | Closing | Tripping | Closing | Tripping
005mi.|00.5mil. 005mi.{ O 0.5 mi. 005mi.{005mil.[O05mil|005ml| O O T5
005mi.|00.5mi. 005mil.{O 0.5 mi. 005mi.{005mil.[O05mi|005ml| O O T21
005mi.|00.5mil. 005mi.{O 0.5 mi. 005mi.{005mil.[O05mi|005ml| O O T35/T50
00.25mi.] 0025 mil. 0025mi.{ 0025 mil. 0025mi.| 0025mi.[0025mi.| 0025ml.| O O T65/T80
00.25mi.] 0025mil. 0025mi. | 0025 mil. 0025mi.| 0025 mil.[0025mi.| 005ml.| O O T100
0025mil. | 0025mi. 0025mi. | 0025 mil. 0025mi. | 0025mi.[0025mi.| 0025ml.| O O N125/150
00.25mi.| 0025mil. 0025mi.| 0025 mil. 0025mi. | 002mil.[0025mi.| 005ml.| O O N220
005mil.| x 00%mil.| x 00%mi.| x |00%ml] x O X N300/400
X X X X X X X X X O N600/800
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® S(D)-T/N, SD-Q Series Magnetic Contactor PLC Direct Drive

Applicable Models CC-Link CC-Link Safety CC-Link LT
1/0 Combination Units Output Units |I0Corbiinlits|  Output Units 1/0 Combination Units
Model Name Contact Output Transistor Output Transistor Qutput | Transistor Qutput | Transistor Output | Transistor Output
5 AJB5SBTB32-16KDR | AJ65BTB2-16DR | ASSSBTBR-40T0 AJSSBTBI-32K0T2 | AJGEBTBL-160T | ASVBTCERALON | AJGSSBTCF-320T [AJGEFBTAL-160TE| QSOJ65BTS2-4T|QS0IGEBTB2-120T| CL1Y4-T1B2 [ CLIVATIC2 ~(CLIXY2-DTIDSS| CLING-DTIB2
= 'S(F;-T’tSFiD-L I Opeion AJ65SBTB32-16DR AJBBSBTBI- 1607 AJGSVBTS22-160T | AJGEDBTBI-32D0T | AJSSBTC-20TC (AJGSVBTCR-320TH CL2Y8-TP1B2| CL2Y8-TPICV | CLIXY4-DT1B2 |CLXYI6-DTPICSY
S |lsPnemn el e | AvesDBTBI-32DR ABSSBTBI-0T) - ARSSBTOR60T | AJGSVBTS-320T | AESITOR 20T CLIYA-TIS2 | CLViBTRIC
a :Magﬁetic Desigrtion AJBGSBTBI-320TC  AJBSSBICA 60T AJBEVBTCES-{60TE CL2YB-TP1S2| CL2Y16-TPIMIV
S || Contactors AJBSSBTBI-3IDTE!  AJSSFBTALZ-1E0T AJGEVBTCE-320TE CL2YS-TPE1S2{CLaY16-TPIMJ
O |lsp-q CL2Y16-TPEAMIV| CLIY2-TID2S
: DC Interface
Contactors
Using UN-SYTI/ | Using UN-SYCI/
AC100V | AC200V | AC100V | AC200V Using UN-SYO/UT-SYO DC24 V UTSYD UrSYD Using UN-SYD)/UT-SYO DC24 V
DC24V (Note 5) | DC24V (Note )
SR-T5,T9 O2mil.{O2mil.|[O2mil.| O 2mil. @) o o o o o o o o o @)
S-T10,T12,T20 O2mil.{O2mil|O2mil.| O 2mil. @) o o o o o o o o o @)
E S-T21,T25 O2mil.{O2mil|[O2mil.| O 2mil. @) o o o o o o o o o @)
g S-T32 aciooy }-0.2mil. | O 2 mil. | O 2 mil. | O 2 mil. @) o o o o o o o o o @)
OD- S-T35/T50 Acoooy 1O 2 mil. { © 2 mil. | O 2 mil. | O 2 mil. @) o o o o o o o o o @)
O |-S-T65/T80 01.5mil. | © 2 mil. | O1.5mil. | O 2 mil. @) o o o o o o o o o @)
< [S-T100 O 1 mil. [ O1.5mil. [ O 1 mil. [ 01.5 mil. @) o o o o o o o o o @)
S-N125,N150 O 1 mil. [ O1.5mil. [ O 1 mil. [ 01.5 mil. @) o o o o o o o o o @)
S-N180/N220 005mil.| O 1mil.|005mi.| O 1 mil. @) o o o o o o o o o @)
S-N300/N400 00.5mil.| 00.5mil.| 0 0.5mil. | O 0.5 mil. @) o o o o o @) o o o @)
S-N600/N800 X 0 0.4 mil. X 0 0.4 mil. X X X X X X X X X X X
SD-QO,QRIOI | DC24V O 2 mil. O 2 mil. ODC24V ODC24V | ODC24V | ODGC24V | ODG24V | ODC24V | ODC24V | ODC24V | ODC24V | ODC24V | ODC24V
DC24V | DC110V | DC24V | DC110V
o [SRD-T5,T9 00.4mil.| 00.8mil.| 0 0.4mil.| O 0.8 mil. ODC24V ODC24V | ODC24V | ODC24V | ODGC24V| ODC24V | ODC24V | ODC24V | ODC24V | ODC24V | ODC24V
% SD-T12/T20 00.4mil.| 00.8mil.| 0 0.4mil.| O 0.8 mil. ODC24V ODC24V | ODC24V | ODC24V | ODGC24V| ODC24V | ODC24V | ODC24V | ODC24V | ODC24V | ODC24V
g_ SD-T21/T32 ey |-004mil. | ©0.8mil. | O0.4mil.| O0.8mil ODC24V ODC24V | ODC24V | ODC24V | ODGC24V| ODC24V | ODC24V | ODC24V | ODC24V | ODC24V | ODC24V
O | SD-T35/T50 potioy |.©.0-1 mil. | © 0.3 mil. | © 0.1 mil. { O 0.3 mil. ODC24V 0ODC24V X X ODC24V | ODC24V | ODC24V X X X X
8 SD-T65/T80 X X X X X X X X X X X X X X X
SD-T100 X X X X X X X X X X X X X X X
SD-N125,N150 X X X X X X X X X X X X X X X
SD-N220 X X X X X X X X X X X X X X X
SD-N300/N400 X X X X X X X X X X X X X X X
SD-N600/N800 X X X X X X X X X X X X X X X
3 Closing | Tripping | Closing | Tripping
=
E 9 SRL-T5 00.5mil.| 00.5mil.| O 0.5mil. | O 0.5 mil.
% 5| SL-T21 00.5mil.| 00.5mil.| O 0.5mil. | O 0.5 mil.
- g‘ SL-T35/T50 AC100V [ 0 0.5 mil. | © 0.5 mil. | © 0.5 mil. | © 0.5 mil.
210 SL-T65/780 | AC200V{ 0 0.26 mil. | 0 0.25 mil. | 0 0.25 mi. [ © 0.25 il
£ 2 SL-T100 00.25 mil. { © 0.25 mil. { © 0.25 mil. | O 0.25 mil.
S| | SL-N125,N150 00.25 mil. { © 0.25 mil. | © 0.25 mil. | O 0.25 mil.
3l [SL-N220 00.25 mil. { © 0.25 mil. | © 0.25 mil. | © 0.25 mil.
=| | SL-N300/N400 0 0.25 mil. X 0 0.25 mil. X
SL-N600/N800 X X X X

Note 1. o: applicable (1 operation coil per output pole), x: not applicable
Note 2. The contact output value shows the electrical durability of the output relay. The transistor output value shows the applicable control circuit voltage.
Note 3. UN-SY and UT-SYO are interface units (optional parts).
Note 4. Mechanically latched DC operated types (SRLD, SLD) are not applicable with any model.

Note 5. Doesn't comply with safety category 3 or above (dual circuitry) so use a separate safety relay.
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e,
2.17 Application to Inverter Circuits

Select from the below items when using a magnetic contactor for input to a Mitsubishi inverter circuit.

Note 1. The motor capacity indicates the selection when using a 4-pole AC200 V/400 V 50 Hz standard Mitsubishi motor.

Note 2. Magnetic contactors are selected at Class AC-1. The electrical durability of magnetic contactors is 500,000 operations. When
used for emergency stops while the motor is running, it is 25 operations.
If emergency stop operation or commercial operation is to be used, then a magnetic contactor with a Class AC-3 rated
operation current should be selected to suit the motor rated current.

Note 3. 55K or less is the wire size for a maximum continuous allowable temperature of 75°C (HIV wire [600 V double-layer vinyl
insulated wire]). This assumes that the ambient temperature is 50°C or less and the wiring distance 20 m or less.
75K or more is the wire size for a maximum continuous allowable temperature of 90°C (LMFC [Flame-Retardant, Flexible,
Cross-Linked Polyethylene Insulated Electric Wire], etc.). This assumes interior control panel wiring and ambient temperature of
50°C or less.

(1) FR-A800 Series

Input Magnetic Contactor (Note 2) Recommended Wire Size (mm?) (Note 3)
Motor Model Name of Applicable Inverter Power Factor Correction (AC or DC) B Bl T/LS
Voltage Output (Note 1) (ND Rating) Fereiar Cerresitn Power Factor Correction '(AC or DC) UV, W
(kW) Reactor Connection
No Yes No Yes
0.4 FR-A820-0.4K(00046) S-T10 S-T10 2 2 2
0.75 FR-A820-0.75K(00077) S-T10 S-T10 2 2 2
1.5 FR-A820-1.5K(00105) S-T10 S-T10 2 2 2
2.2 FR-A820-2.2K(00167) S-T10 S-T10 2 2 2
3.7 FR-A820-3.7K(00250) S-T21 S-T10 3.5 3.5 3.5
5.5 FR-A820-5.5K(00340) S-T35 S-T21 5.5 5.5 5.5
7.5 FR-A820-7.5K(00490) S-T35 S-T35 14 14 8
200V 1 FR-A820-11K(00630) S-T35 S-T35 14 14 14
15 FR-A820-15K(00770) S-T50 S-T50 22 22 22
Class 185 FR-AB20-18.5K(00930) S-T65 S-T50 38 22 22
22 FR-A820-22K(01250) S-T100 S-T65 38 38 38
30 FR-A820-30K(01540) S-T100 S-T100 60 60 60
37 FR-A820-37K(01870) S-N150 S-N125 80 60 60
45 FR-A820-45K(02330) S-N180 S-N150 100 100 100
55 FR-A820-55K(03160) S-N220 S-N180 100 100 100
75 FR-A820-75K(03800) — S-N300 — 125 125
90 FR-A820-90K(04750) — S-N300 — 150 150
0.4 FR-A840-0.4K(00023) S-T10 S-T10 2 2 2
0.75 FR-A840-0.75K(00038) S-T10 S-T10 2 2 2
1.5 FR-A840-1.5K(00052) S-T10 S-T10 2 2 2
2.2 FR-A840-2.2K(00083) S-T10 S-T10 2 2 2
3.7 FR-A840-3.7K(00126) S-T10 S-T10 2 2 2
5.5 FR-A840-5.5K(00170) S-T21 S-T12 2 2 2
7.5 FR-A840-7.5K(00250) S-T21 S-T21 3.5 3.5 3.5
11 FR-A840-11K(00310) S-T21 S-T21 5.5 5.5 5.5
15 FR-A840-15K(00380) S-T35 S-T21 8 5.5 5.5
18.5 FR-A840-18.5K(00470) S-T35 S-T35 14 8 8
22 FR-A840-22K(00620) S-T35 S-T35 14 14 14
400V 30 FR-A840-30K(00770) S-T50 S-T50 22 22 22
37 FR-A840-37K(00930) S-T65 S-T50 22 22 22
Class 45 FR-AB40-45K(01160) S-T100 S-T65 38 38 38
55 FR-A840-55K(01800) S-T100 S-T100 60 60 60
75 FR-A840-75K(02160) — S-T100 — 60 60
90 FR-A840-90K(02600) — S-N150 — 60 60
110 FR-A840-110K(03250) — S-N180 — 80 80
132 FR-A840-132K(03610) - S-N220 - 100 100
150 FR-A840-160K(04320) — S-N300 — 125 125
160 FR-A840-160K(04320) — S-N300 — 125 125
185 FR-A840-185K(04810) — S-N300 — 150 150
220 FR-A840-220K(05470) — S-N400 — 2x100 2x100
250 FR-A840-250K(06100) — S-N600 — 2x100 2x100
280 FR-A840-280K(06830) — S-N600 — 2x125 2x125
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(2) FR-F800 Series

Input Magnetic Contactor (Note 2) Recommended Wire Size (mm?) (Note 3)
Miotor Model Name of Applicable Inverter Power Factor Correction (AC or DC) R/L1, S/L2, TLS
Voltage OUtPl;i %Ote 1) (LD Rstpi)ng) Reactor Connecti(on ) Power Factor Correction (AC or DC) UV W
Reactor Connection
No Yes No Yes
0.75 FR-F820-0.75K(00046) S-T10 S-T10 2 2 2
1.5 FR-F820-1.5K(00077) S-T10 S-T10 2 2 2
2.2 FR-F820-2.2K(00105) S-T10 S-T10 2 2 2
3.7 FR-F820-3.7K(00167) S-T21 S-T10 3.5 3.5 3.5
5.5 FR-F820-5.5K(00250) S-T25 S-T21 5.5 5.5 5.5
7.5 FR-F820-7.5K(00340) S-T35 S-T25 8 5.5 5.5
11 FR-F820-11K(00490) S-T35 S-T35 14 14 14
200 V 15 FR-F820-15K(00630) S-T50 S-T50 22 22 22
Class 18.5 FR-F820-18.5K(00770) S-T65 S-T50 38 22 22
22 FR-F820-22K(00930) S-T100 S-T65 38 38 38
30 FR-F820-30K(01250) S-T100 S-T100 60 60 60
37 FR-F820-37K(01540) S-N150 S-N125 80 60 60
45 FR-F820-45K(01870) S-N180 S-N150 100 100 100
55 FR-F820-55K(0233( S-N220 S-N180 100 100 100
75 FR-F820-75K(03160) — S-N300 — 125 125
90 FR-F820-90K(03800) — S-N300 — 150 150
110 FR-F820-110K(04750) - S-N400 — 150 150
0.75 FR-F840-0.75K(00023) S-T10 S-T10 2 2 2
1.5 FR-F840-1.5K(00038) S-T10 S-T10 2 2 2
2.2 FR-F840-2.2K(00052 S-T10 S-T10 2 2 2
3.7 FR-F840-3.7K(0008: S-T10 S-T10 2 2 2
5.5 FR-F840-5.5K(00126 S-T21 S-T12 2 2 2
7.5 FR-F840-7.5K(00170) S-T21 S-T21 3.5 3.5 3.5
11 FR-F840-11K(00250) S-T21 S-T21 5.5 5.5 5.5
15 FR-F840-15K(00310) S-T35 S-T21 8 5.5 5.5
18.5 FR-F840-18.5K(00380) S-T35 S-T35 14 8 8
22 FR-F840-22K(00470) S-T35 S-T35 14 14 14
30 FR-F840-30K(0062! S-T50 S-T50 22 22 22
400V 37 FR-F840-37K(00770) S-T65 S-T50 22 22 22
45 FR-F840-45K(0093( S-T100 S-T65 38 38 38
Class 55 FR-F840-55K(01160) S-T100 S-T100 60 60 60
75 FR-F840-75K(01800) - S-T100 — 60 60
90 FR-F840-90K(02160) — S-N150 — 60 60
110 FR-F840-110K(02600) — S-N180 — 80 80
132 FR-F840-132K(03250 - S-N220 — 100 100
150 FR-F840-160K(03610 - S-N300 - 125 125
160 FR-F840-160K(03610 — S-N300 — 125 125
185 FR-F840-185K(04320) — S-N300 — 150 150
220 FR-F840-220K(04810 - S-N400 — 2x100 2x100
250 FR-F840-250K(05470 — S-N600 — 2x100 2x100
280 FR-F840-280K(06100 — S-N600 — 2x125 2x125
315 FR-F840-315K(06830) — S-N600 — 2x150 2x150

(3) FR-CC2 Series

Input Magnetic Contactor (Note 2)

Recommended Wire Size (mm?) (Note 3)

Motor Power Factor Correction (AC or DC) RIL, S, LY
Voltage Output (Note 1) Model Name of Applicable Inverter W el Power Factor Correction (AC or DC)
kW) Reactor Connection Reactor Connection uU,v,w
No Yes No Yes
315 FR-CC2-H315K - S-N600 — 2x150 —
400V 355 FR-CC2-H355K — S-N600 - 2x200 —
400 FR-CC2-H400K — S-N800 — 2x200 —

(4) FR-E700 Series

Input Magnetic Contactor (Note 2)

Recommended Wire Size (mm®) (Note 3)

Motor : R/LT, S/L2, T/L3
Voltage Output (Note 1) Model Name of Applicable Inverter Rower Factor(Carrection (AC orDC) PowerFactonGorteotion (AC or DC)
kW) Reactor Connection Reactor Connection U, v, w
No Yes No Yes
0.1 FR-E720-0.1K S-T10 S-T10 2 2 2
0.2 FR-E720-0.2K S-T10 S-T10 2 2 2
0.4 FR-E720-0.4K S-T10 S-T10 2 2 2
0.75 FR-E720-0.75K S-T10 S-T10 2 2 2
200V 1.5 FR-E720-1.5K S-T10 S-T10 2 2 2
Class 2.2 FR-E720-2.2K S-T10 S-T10 2 2 2
3.7 FR-E720-3.7K S-T21 S-T10 3.5 3.5 3.5
55 FR-E720-5.5K S-T35 S-T21 5.5 55 55
7.5 FR-E720-7.5K S-T35 S-T35 14 8 8
11 FR-E720-11K S-T35 S-T35 14 14 14
15 FR-E720-15K S-T50 S-T50 22 22 22
0.4 FR-E740-0.4K S-T10 S-T10 2 2 2
0.75 FR-E740-0.75K S-T10 S-T10 2 2 2
1.5 FR-E740-1.5K S-T10 S-T10 2 2 2
400V 2.2 FR-E740-2.2K S-T10 S-T10 2 2 2
Class 3.7 FR-E740-3.7K S-T10 S-T10 2 2 2
55 FR-E740-5.5K S-T21 S-T12 3.5 2 2
7.5 FR-E740-7.5K S-T21 S-T21 3.5 3.5 3.5
11 FR-E740-11K S-T21 S-T21 5.5 55 55
15 FR-E740-15K S-T35 S-T21 8 5.5 55
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(5) FR-D700 Series

Application to Inverter Circuits

Input Magnetic Contactor (Note 2)

Recommended Wire Size (mm?) (Note 3)

Motor . R/L1, S/L2, T/L3
Voltage Output (Note 1) Model Name of Applicable Inverter Power Fs:;%;goéfr?;ggﬁ(:r? or DC) Power Factor Correction (AC or DC) UV W
(kW) Reactor Connection
No Yes No Yes
0.1 FR-D720-0.1K S-T10 S-T10 2 2 2
0.2 FR-D720-0.2K S-T10 S-T10 2 2 2
0.4 FR-D720-0.4K S-T10 S-T10 2 2 2
0.75 FR-D720-0.75K S-T10 S-T10 2 2 2
200V 15 FR-D720-1.5K S-T10 S-T10 2 2 2
Class 2.2 FR-D720-2.2K S-T10 S-T10 2 2 2
3.7 FR-D720-3.7K S-T21 S-T10 3.5 3.5 3.5
5.5 FR-D720-5.5K S-T35 S-T21 55 55 5.5
7.5 FR-D720-7.5K S-T35 S-T35 14 8 8
11 FR-D720-11K S-T35 S-T35 14 14 14
15 FR-D720-15K S-T50 S-T50 22 22 22
0.4 FR-D740-0.4K S-T10 S-T10 2 2 2
0.75 FR-D740-0.75K S-T10 S-T10 2 2 2
1.5 FR-D740-1.5K S-T10 S-T10 2 2 2
400V 2.2 FR-D740-2.2K S-T10 S-T10 2 2 2
Class 3.7 FR-D740-3.7K S-T10 S-T10 2 2 2
5.5 FR-D740-5.5K S-T21 S-T12 3.5 2 2
7.5 FR-D740-7.5K S-T21 S-T21 3.5 3.5 3.5
11 FR-D740-11K S-T21 S-T21 55 55 5.5
15 FR-D740-15K S-T35 S-T21 8 55 5.5

(6) FR-F700PJ Series

Input Magnetic Contactor (Note 2)

Recommended Wire Size (mm?) (Note 3)

Voltage Outpm%tlil):)te 1) Model Name of Applicable Inverter Reactor or Filter Pack Connection RL1, S/L2, T/L3 .
(kW) Reactor or Filter Pack Connection U, v,w
No Yes No Yes
0.4 FR-F720PJ-0.4K S-T10 S-T10 2 2 2
0.75 FR-F720PJ-0.75K S-T10 S-T10 2 2 2
1.5 FR-F720PJ-1.5K S-T10 S-T10 2 2 2
200V 2.2 FR-F720PJ-2.2K S-T10 S-T10 2 2 2
Class 3.7 FR-F720PJ-3.7K S-T21 S-T10 3.5 3.5 35
5.5 FR-F720PJ-5.5K S-T35 S-T21 5.5 5.5 5.5
7.5 FR-F720PJ-7.5K S-T35 S-T35 14 8 8
11 FR-F720PJ-11K S-T35 S-T35 14 14 14
15 FR-F720PJ-15K S-T50 S-T50 22 22 22
0.4 FR-F740PJ-0.4K S-T10 S-T10 2 2 2
0.75 FR-F740PJ-0.75K S-T10 S-T10 2 2 2
15 FR-F740PJ-1.5K S-T10 S-T10 2 2 2
400V 2.2 FR-F740PJ-2.2K S-T10 S-T10 2 2 2
Class 3.7 FR-F740PJ-3.7K S-T10 S-T10 2 2 2
5.5 FR-F740PJ-5.5K S-T21 S-T12 3.5 2 2
7.5 FR-F740PJ-7.5K S-T21 S-T21 3.5 3.5 3.5
1 FR-F740PJ-11K S-T21 S-T21 5.5 5.5 5.5
15 FR-F740PJ-15K S-T35 S-T21 8 5.5 5.5
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Selection and Application

2.18 Application to Servo Circuits
2.18.1 Selection Examples for MR-J4-GF/MR-J4-B/MR-J4-A

Selection examples when using 600 V double-layered vinyl insulated wire (HIV wires) are listed below.

The wire size for U, V, W, and @ varies depending on the servo motor. For details about wires used for wiring to servo motors,
refer to "Selection Example in HIV Wires for Servo Motors" in the catalog of "Mitsubishi Electric General Purpose AC Servo
MELSERVO-J4" (L(NA)03056).

Servo Amplifier Model Magnetic Wire Size [mm?] “*?
Name Contactor ™**%| 14 1213 @ L11, L21 P+,C U VW, Q
MR-J4-10GF(1)/B(1)/A(1) S-T10
MR-J4-20GF/B/A S-T10
MR-J4-20GF1/B1/A1 S-T10
MR-J4-40GF/B/A S-T10
MR-J4-40GF1/B1/A1 S-T10
(Note 4)
MR-J4-60GF/B/A S-T10 AWG 18 to 14
MR-J4-70GF/B/A S-T10 2 (ANG 14)
MR-J4-100GF/B/A S-T10
(Three-Phase Power Input) ote 1)
MR-J4-100GF/B/A S-T10 2 (AWG 14)
(Single-Phase Power Input)
MR-J4-200GF/B/A S-T21
(Three-Phase Power Input)
MR-J4-200GF/B/A S-T21 AWG 16 to 10 M°?
(Single-Phase Power Input) 3.5 (AWG 12)
MR-J4-350GF/B/A S-T21
2t05.5
_ _ (Note 2) _
MR-J4-500GF/B/A S-T35 5.5 (AWG 10) 195102 (AWG 14 to 10)
MR-J4-700GF/B/A "2 S-T50 8 (AWG 8) (AWG 16 to 14) 2to 8 (AWG 14 to 8)
5.5 (AWG 10),
MR-J4-11KGF/B/A "2 S-T50 14 (AWG 6) 3.5 (AWG 12) Mo 8 (AWG 8),
14 (AWG 6)
8 (AWG 8),
_ - (Note 2) _
MR-J4-15KGF/B/A S-T65 22 (AWG 4) 5.5 (AWG 10) ™ 22 (AWG 4)
MR-J4-22KGF/B/A "2 S-T100 38 (AWG 2) 38 (AWG 2)
MR-J4-60GF4/B4/A4 S-T10 2 (AWG 14)
MR-J4-100GF4/B4/A4 S-T10 2 (AWG 14) Noto 4
AWG 16 to 14 N9
MR-J4-200GF4/B4/A4 S-T10 2 (AWG 14)
MR-J4-350GF4/B4/A4 S-T21 2 (AWG 14) 2 (AWG 14) MoV
MR-J4-500GF4/B4/A4 2 S-T21 2 (AWG 14) 3.5 (AWG 12)
MR-J4-700GF4/B4/A4 "2 S-T21 3.5 (AWG 12) 5.5 (AWG 10)
MR-J4-11KGF4/B4/A4 "°? S-T35 5.5 (AWG 10)
8 (AWG 8)
MR-J4-15KGF4/B4/A4 M S-T35 8 (AWG 8)
3.5 (AWG 12) (Note 1) 5.5 (AWG 10),
MR-J4-22KGF4/B4/A4 "2 S-T50 14 (AWG 6) 8 (AWG 8),
14 (AWG 6)

Note 1. Keep the wire length for the regenerative option within 5 m.

Note 2. When connecting to a terminal block, be sure to use the screws attached to the terminal block.

Note 3. Use a magnetic contactor with an operation delay time of 80 ms or less (the time from current application to the operation coil
until the contact closes).

Note 4. The wire size indicates the applicable size for the servo amplifier connector.

Note 5. When complying with IEC/EN/UL/CSA standards, refer to "MELSERVO-J4 Instructions and Cautions for Safe Use of AC Servos"
as enclosed with the servo amplifier.

Note 6. Install one no-fuse breaker and one magnetic contactor for each servo amplifier.
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Application to Servo Circuits/Application to Primary Switching of Transformers

2.18.2 Selection Examples for MR-J4-DU

Selection examples when using 600 V double-layered vinyl insulated wire (HIV wires) are listed below.

The wire size for U, V, W, and @ varies depending on the servo motor. For details about wires used for wiring to servo motors,
refer to "Selection Example in HIV Wires for Servo Motors" in the catalog of "Mitsubishi Electric General Purpose AC Servo
MELSERVO-J4" (L(NA)0O3056).

Converter Unit | 1 o it Model Name | MaaneticContactor oSl
Model Name ' L1,L2,13, @ L11, L21 P2, C P1, P2
MR-CV11K S-T35 8 (AWG 8)
MR-CV18K S-T65 22 (AWG 4)
MR-CV30K S-N125 38 (AWG 2)
MR-CV37K S-N125 60 (AWG 2/0)
MR-CV45K S-N150 60 (AWG 2/0)
MR-CV55K S-N220 80 (AWG 3/0)
MR-CV11K4 S-T21 5.5 (AWG 10)
MR-CV18K4 S-T35 8 (AWG 8)
MR-CV30K4 S-T65 14 (AWG 6) 125102
MR-CV37K4 S-T80 22 (AWG 4) ( AWG 16 to 1 2
MR-CV45K4 S-T100 22 (AWG 4)
MR-CV55K4 S-N125 38 (AWG 2)
MR-CV75K4 S-N150 60 (AWG 2/0)
MR-CRS5K Motes |0ombined with MR-J4-DU30K (R)) | S-N150 38 (AWG 2) 60 (AWG 2/0)
Combined with MR-J4-DU37K_(-RJ) | S-N180 60 (AWG 2/0) 60 (AWG 2/0)
Combined with MR-J4-DU30K_4(-RJ) S-T65 22 (AWG 4) 5.5 (AWG 10) 22 (AWG 4)
MR-GRS5K tte |Combined wih MR-J4-DUS7K 4(R) S-T80 22 (AWG 4) : 38 (AWG 2)
Combined with MR-J4-DU45K_4(-RJ) | S-T100 38 (AWG 2) 38 (AWG 2)
Combined with MR-J4-DUS5K_4(R)) | S-N150 38 (AWG 2) 38 (AWG 2)
Wire Size [mm?] @
Drive Unit Model Name
uvwo L11, L21
MR-J4-DU900B(-RJ) 14 (AWG 6)
MR-J4-DU11KB(-RJ) 14 (AWG 6)
MR-J4-DU15KB(-RJ) 22 (AWG 4)
MR-J4-DU22KB(-RJ) 38 (AWG 2)
MR-J4-DU30KB(-RJ)
MR-J4-DU30KA(-RJ) 60 (AWG 2/0)
MR-J4-DU37KB(-RJ)
MR-J4-DU37KA(-RJ) 60 (AWG 2/0)
MR-J4-DU900B4(-RJ) 8 (AWG 8)
MR-J4-DU11KB4(-RJ) 8 (AWG 8) 1.25t0 2
MR-J4-DU15KB4(-RJ) 8 (AWG 8) (AWG 16 to 14)
MR-J4-DU22KB4(-RJ) 14 (AWG 6)
MR-J4-DU30KB4(-RJ)
MR-J4-DU30KA4(-RJ) 22 (AWG 4)
MR-J4-DU37KB4(-RJ)
MR-J4-DU37KA4(-RJ) 22 (AWG 4)
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ) 38 (AWG 2)
MR-J4-DU55KB4(-RJ)
MR-J4-DU55KA4(-RJ) 38 (AWG 2)

2.18.3 Selection Examples for MR-J4W2-B and MR-J4W3-B

Selection examples when using 600 V double-layered vinyl insulated wire (HIV wires) are listed below.

The wire size for U, V, W, and @ varies depending on the servo motor. For details about wires used for wiring to servo motors,
refer to "Selection Example in HIV Wires for Servo Motors" in the catalog of "Mitsubishi Electric General Purpose AC Servo
MELSERVO-J4" (L(NA)03056).

Servo Amplifier Model Magnetic Wire Size [mm?] "**?
Name Contactors L1, L2, L3, @ | L11, L21 P+, C o9 U, v,\W, @

MR-J4W2-22B
MR-JAW2-44B
MR-J4W2-77B Refer to the ote
MR-J4W2-10108 following table 2 (AWG 14) AWG 18 to 14 T2
MR-J4W3-222B
MR-J4W3-444B 61




62

Selection and Application

® Selection Examples for MR-J4W2-B Note4)

Total Rotary Servo Motor Output Total Linear Servo Motor Continuous Thrust Total Direct Drive Motor Output Magnetic Contactor "**"”
300 W or less — — S-T10
Over 300 W, 600 W or less 150 N or less 100 W or less S-T10
Over 600 W, 1 kW or less Over 150 N, 300 N or less Over 100 W, 252 W or less S-T10
Over 1 kW, 2 kW or less Over 300 N, 720 N or less Over 252 W, 838 W or less S-T21

® Selection Examples for MR-J4W3-B (Note4)

Total Rotary Servo Motor Output Total Linear Servo Motor Continuous Thrust Total Direct Drive Motor Output Magnetic Contactor """
450 W or less 150 N or less - S-T10
Over 450 W, 800 W or less Over 150 N, 300 N or less 252 W or less S-T10
Over 800 W, 1.5 kW or less Over 300 N, 450 N or less Over 252 W, 378 W or less S-T21

Note 1

. Use a magnetic contactor with an operation delay time of 80 ms or less (the time from current application to the operation coil until the contact closes).

Note 2. The wire size indicates the applicable size for the servo amplifier connector.
Note 3. When complying with IEC/EN/UL/CSA standards, refer to "MELSERVO-J4 Instructions and Cautions for Safe Use of AC Servos"

as enclosed with the servo amplifier.

Note 4. For details on selection of no-fuse breakers and magnetic contactors used in combination with rotary servo motors, linear servo

motors and direct drive motors, refer to "MR-J4W2-_BMR-J4W3-_BMR-J4W2-0303B6 Servo Amplifier Instruction Manual".

Note 5. Keep the wire length for the regenerative option within 5 m.

Note 6. When connecting to a terminal block, be sure to use the screws attached to the terminal block.

Note 7. Install one no-fuse breaker and one magnetic contactor for each servo amplifier or drive unit.

Note 8. When complying with IEC/EN/UL/CSA standards, refer to "MR-CV_/MR-CR_/MR-J4-DU_ Instructions and Cautions for Safe Use

of AC Servos" as enclosed with the power regeneration converter unit, resistance regeneration converter unit, and drive unit.

2.19 Application to Primary Switching of Transformers

When
This is

connecting a transformer to the circuit, a significantly larger inrush current flows than usual.
due to the extremely large magnetizing current that flows, generating a maximum of 2 times the regular magnetic flux in

order to saturate the iron core and induce the required voltages.

Frame Single-Phase Transformer [kVA(A)] Three-Phase Transformer [kKVA(A)]
220V 440V 550 V 220V 440V 550 VV

T10 1.2 (5.5) 1.5 (3.5) 15 3) 2 (5.5) 25 (3.5) 2.5 (3)

T12 1.5 (6.5) 2 (4.5) 2 (3.5) 25 (6.5) 3.5 (4.5) 4 (4.5)
T20 2 (9) 3 (6.5) 2.8 (5) 3.5 ) 5 (6.5) 6 (6.5)
T21 2.2 (10) 3.3 (7.5) 3 (5.5) 4 (10) 7.5 (10) 8 (8.5)
T25 3 (13.5) 3.5 (8) 3.7 (6.5) 5.5 (15) 11 (15) 11 (12)
T32 3.5 (16) 45 (10) 3.7 (6.5) 5.5 (15) 13 (17) 11 (12)
T35 3.7 (17) 45 (10) 4 (7.5) 6 (17) 13 (17) 13 (14)
T50 5.5 (25) 7.5 (17.5) 7.5 (14) 9.5 (25) 19 (25) 19 (20)
T65 7 (32) 13 (30) 11 (20) 12 (32) 24 (32) 21 (22)
T80 7.5 (35) 14 (32) 14.5 (7) 15 (40) 30 (40) 30 (32)
T100 10 (46) 18.5 (42) 19 (35) 19 (50) 38 (50) 38 (40)
N125 11 (50) 20 (45) 20 (37) 23.5 (62) 40 (62) 50 (52)
N150 13.5 (62) 24 (55) 27 (50) 28.5 (75) 57 (75) 65 (70)
N180, N220 22 (100) 45 (100) 50 (90) 42 (110) 84 (110) 95 (100)
N300 30 (135) 55 (120) 65 (115) 57 (150) 110 (150) 140 (150)
N400 35 (165) 65 (150) 80 (150) 76 (200) 150 (200) 190 (200)
N600 65 (300) 132 (300) 160 (300) 110 (300) 220 (300) 280 (300)
N800 88 (400) 180 (400) 215 (400) 150 (400) 300 (400) 380 (400)

Note 1. Applicable for transformer peak inrush currents less than 20 times greater than the rated current value.

Note 2. If the transformer inrush current exceeds 20 times, select a class AC-3 magnetic contactor such that the current value is less than
10 times the rated operating current. Conversely, if the transformer inrush current is significantly less than 20 times then it can be
used at a slightly higher capacity than listed in the table above.

Note 3. The transformer primary switching has an influence on the magnetizing inrush current of the transformer itself, meaning that
repetitive switching 1 time per day etc. is not ideal for the transformer. The entire wiring system, including the transformer, should
be checked to ensure there are no problem points with this kind of switching before using in an application.

Note 4. Electrical durability of 500,000 operations.
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Handling (Precautions)

3.1 Usage Environment

(1) Ambient Temperature :

(Applied to the outside of the
control board environment)

(2) Maximum temperature :

of the inside of the
control board

3) Relative Humidity

6) Impact

3)
(4)
(5) Vibration
©)
(7) Atmosphere

(8) Storage Temperature/ :

Relative Humidity

3.2 Mounting

4) Height above sea level:

-10°C to 40°C

Average daily atmospheric temperature: 35°C (Max.), Average yearly atmospheric temperature:
25°C (Max.)

55°C However, the ambient temperature of boxed MS type is 40°C (Average yearly temperature of
the inside of the control board is 40°C or less)

Please note that the operating characteristics of the Magnetic Contactors and Thermal
Overload Relays may vary with the ambient temperature.

45% to 85% RH (However, dew condensation and freezing should be avoided.)

2000 m or less

10 to 55 Hz 19.6 m/s? or less

49 m/s? or less

Inclusion of dust, smoke, corrosive gas, moisture, salt content and the like in the atmosphere
should be avoided as much as possible.

Please note that continuing to use the device in a closed condition for a long period may
cause contact failure.

Never use the device under an atmosphere that contains flammable gas.

-30°C to 65°C/45% to 85% RH (However, dew condensation and freezing should be avoided.)
The storage temperature is ambient temperature during transportation or storage and should be
within the usage temperature when starting to use the device.

The following content applies to MS-T/N Series (including DU-N and B-T/N types). Please consult us regarding other models
and special mounting procedures.

©® Direct Mounting

(1) The device should be mounted in a dry location low in dust and vibration.

(2) The normal mounting direction is the direction shown in Fig. 1 on a vertical surface, but mounting the device at an
inclination angle of up to 30 degrees in either direction is allowed. (Fig. 2)

(3) Mounting the device on a floor or ceiling is not allowed. (Mounting the device on a floor or ceiling may affect the
continuity performance, operation performance, and durability of the contact.)

(4) If mounting the device in a horizontal orientation cannot be avoided, be sure to rotate the device by 90 degrees in a
counterclockwise direction from the normal mounting direction as shown in Fig. 3 when mounting it.If the device is mounted
in a horizontal orientation, its characteristic is nearly unchanged but mechanical durability may be deteriorated.
Horizontal mounting of reversible types, mechanically latched types, or S-N600 and N800 models is not allowed.

Bottom

Bottom

Fig. 1 Normal Mounting Fig. 2 Inclined Mounting Fig. 3 Horizontal Mounting

Regular

® L@

PSR =P N

P . @Y P
DD @

® Mounting of Enclosed Types

Because the lid tightening screws for enclosed type models
MS-T10 to T50 are tightened from below, an amount of space
equivalent to that shown in Fig. 4 must be secured underneath.

® Tightening torque of mounting screw

100 or Below

(Common to all models) Fig. 4. Space Underneath Enclosed Type Models MS-T10 to T50
(1) The device should be mounted by force of tightening
torques shown in the right table. (For data on the Screw Size Tightening torque of mounting screw N-m
mounting screws of each model, please refer to the Parentheses Show Standard Value
outline drawings.) M4 1.2101.9(1.5)
(2) If the product is to be installed onto a plastic surface, M5 2103.3(2.5)
please use mounting screws with metal washers. M6 3.5105.8 (4.4)
(3) Please use mounting screws with a length of M4x14 to M8 6.31010.3 (7.8)
M4x22 for MSO/S-T10 to T20 types (including reversible), M10 1210 19 (15)

SR-T5/T9 types, and SRL(D)-T5 types.



® Mounting of IEC 35mm wide rail

Usage Environment/Mounting

IEC 35 mm Rail Mounting
The normal mounting direction is the direction shown in the photo on a vertical surface. Horizontal mounting is not allowed.

(1) Names of Models Representative of Rail Mounted
Applications
The T10 to T80 types and SR-T/K types can be mounted
on the IEC 35mm wide rail as a standard. In the case of
reversible types, rail mounting is possible when a
mounting board is used. (MSO-2xT35 to T80, MSOD-
2xT21 to T50, S-2xT35 to T80, SD-2xT21 to T50)

Magnetic Starters| Magnetic Contactors| Magnetic Starters| Magnetic Contactors | Contactor Relays
MSO-T10 [S-T10 MSOD-T12 [SD-T12 SR-T5, T9
MSO-T12 [S-T12 MSOD-T20 |SD-T20 SR-K100
MSO-T20 |S-T20 MSOD-T21 |SD-T21 SRD-T5
MSO-T21 [S-T21 MSOD-T35 |SD-T32 SRD-T9
MSO-T25 |[S-T25 MSOD-T50 |SD-T35 SRD-K100
MSO-T35 |[S-T32 SD-T50 SRL(D)-T5
MSO-T50 |[S-T35 SL(D)-T21 |SRL(D)-K100
MSO-T65 |[S-T50 SL(D)-T35
MSO-T80 |[S-T65 SL(D)-T50
S-T80 SL(D)-T65
SL(D)-T80
Thermal Overload Relays
TH-T18+UT-HZ18
TH-T25+UN-RM20

(2) Minimum Clearance £ (mm) of Product when Rail Mounted
Because of the effect on temperature rise of individual
product parts and product life, make sure to ensure that
the dimensions equal to that or above those shown in
the table below are ensured between parts when
performing rail mounting.

T10 |T25 |TH-T18 + UT-HZ18 |SR(D)-T/K |T65
T12 |T32 |TH-T25 + UN-RM20 |SRL(D)-T/K | T80
T20 (T35
T21 |T50

Frame

(3) Applicable Rail
DIN, EN, IEC, and JIS C2812 standards-compliant
35mm wide rails come in two types: 7.5mm and 15mm
in rail height. Their shapes and dimensions are as shown
in the figure below.

Rail Rail Specifications
1 TH35-7.5 Rail Width 35 mm, Rail height 7.5 mm
2 TH35-15 Rail Width 35 mm, Rail height 15 mm
z g et Height 7.5 mm Height 15 mm
"Z" Details "Z" Details
_ L7584 15
1:0.04 i }: 1004
S

24

0.3 or less

Method when Mounting to IEC 35 mm Width Rail

(4) Maximum Pitch of Rail Mounting Screw L (mm)
When mounting a rail on a surface of the board, be sure
to keep the rail mounting screw pitch below the
dimension shown in the following table in order to secure
sufficient mechanical strength.

Minimum Clearance £ 5 5 10

Close Mounting OK OK OK

Note: *Although close mounting is allowed, when continuing to
apply current to the device or when mounting products
high in switching frequency or utilization on the same rail,
the device life may be shortened in terms of temperature
rise and shock, while attaching/detaching the auxiliary
terminal cover will prove difficult if S-T21 to T50 and
UT-AX11 are closely mounted.

Also, because the characteristics of thermal overload relays
are also somewhat influenced by the space between device
and heater, please keep the space between the devices
over the minimum value shown in the above table as much
as possible when mounting them.

de e

Frame| T10 | T25 [TH-T18 + UT-HZ18 | T35 | T65
Ti2 | T32 |SRD)-T/K T50 | T80
T20 SRL(D)-T/K

Rail T21

TH35-7.5 250 200 | (150) Note 2

TH35-15 500 500 | 500

Note 1. It is also recommended that a minimum pitch be selected
when installing multiple devices on the same rail.

Note 2. Use of devices with extreme switching frequencies is not
recommended for the dimension values in parentheses.

Mounting Screw Pitch Mounting Screw
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Handling (Precautions)

® Mounting Space and Arc Space

When mounting the Magnetic Contactors side by side, be sure to keep the devices isolated by a distance longer than the dimension shown in
the following table. Also, the Magnetic Contactors and adjacent grounding metal should be isolated by a distance longer than the dimension
shown in the following table. The content indicated () in is applied when additionally mounting auxiliary contacts.

Although an arc space is not required in front of the Magnetic Contactors, providing a space longer than the E dimension shown in the following table is
recommended in consideration of variation in the Magnetic Contactor's depth dimension, and vibration caused when turning on or releasing the contactor.

po—— @® Minimal Mounting Space and Arc Space
£ Minimal Mounting Space | Front | Front
D A Eoe —— Arc [ Mounting
_ AA,A) B (B, By C(C) D Dimension Space | Space
- g Dimension [mm] [Dimension [mm] | Dimension [mm]| [mm] | (Note 1) [E(Note4)
0 0 S g T10_|41(A, =53, A, = 65)
i i £ T12 49
1 1 g &
s o N & T20 |A1=61,A,=73) 5(Note3) 10
T21 68 B:=17.B,=29) (C,=22) | . 5
neon, e T10 to T100, N125 to N800 T25 |(A=80,A,=92) (Note 5)
Grounding Metal Additional Auxiliary Contact T32 |[48(A, =60, A,=T72)
(Shadowed Area) 0
N AAAY) ﬂ 80 5 (Note 3) 10
T50 |(A;=935,A,=107)B,=185B,=32) (C,=23.5)
3 / = As, By, Gr : When an auxiliary contact is T65 08 10 (Note 3) 10
: : 7 o added to the shadowed area 5
D] D] E, Az, B2 : When two auxiliary contacts T80 (A‘ = 111'5’ AQ = 125) (B‘ = 23'5' B2 = 37) (CT = 235) 25
3 3 I % are added to the shadowed area 110 10 16
! B ! c N5 T100 10
(B182) ) NE (A, =124,A,=138)|(B, = 24,B,=38)| (C,=30)
T5 49 5 (Note 3) 10 5
T10toTI00, N123 (A =61,A,=73)|B,=17,B,=29)| (C,=22) | 15 0 |(Note5)
Grounding Metal Additional Auxiliary Contact T9 49 5 (NOte 3) 10 3
o (Shadowed Area) N125 112 12 16 o5
o kﬂ% (A, =126, A, = 140)|(B, = 26, B, = 40)| (C, =30)
= _ N150 (132 (A, = 140)| 12 (B, = 20) 16 30
] : % ] . [ £ N180
L] L] i A1, B:r  : When one or two auxiliary 150 (A, = 160) 50
b0 7270 £ contacts are added to the N220 0 | 10
H B § shadowed area N300 12 (B| = 22) 16
L& °Ne 175 (A, = 185)
N400 20
N150 to N400 N
° Nggg 305 15 20
Fig. 6 Mounting Space and Arc Space :
Note 1. The value of arc space is a value of IEC and JIS Standards-based shut-off
capacity test.
. . . Note 2. When using a UN-CZ model live part protection cover, because space for mounting
L Minimal Mountlng Space when AttaChlng UN-Cz and removing the live part protection cover is required, make sure to ensure that
dimensions B and C are equal to or above those shown in the table left.
Frame B C Note 3. Although the B dimension of T10 to T80, T5/T9 allows close mounting, when continuing
* * to apply current to the device or when mounting products high in switching frequency
T65 to 100, N125 34 32 or utilization on the same rail, the device life may be shortened in terms of temperature
N150 to N400 64 47 rise and shock. Additionally, because close mounting of S-T21 to T50 and UT-AX11 will
make it difficult to attach or detach auxiliary terminal covers, make every effort to mount
*When UN-CZ1251 is used for MSO-N125, use B:43 and C:40. the devices at intervals of at least the minimum value shown in the above table.
Note 4. Always ensure a distance of 5 mm or more between mechanically latched type
. SL(D)-T21 to T80,SRL(D)-T5 models.
3 . 3 C O n n ect | 0 n Note 5. A space of 3 mm must be insured when mounting UT-AX2 and UT-AX4 models.

® Control Circuit Method and Connecting of Operating Switch

The following figure shows an example diagram for connecting control circuits when automatically or manually operating motors, etc.,
using an automatic switch and push-button switch.

(1) Non-Reversible Type (2) Reversible Type

Q OFF E- —9 OFF E- —%

*INCH EF MC\LTE\

MC MC MC
% 9% 9%
THR THR THR
95 9 9%
Automatic Temporary Temporary Note) 1. Do not connect automatic switches F and R simultaneously.
Switch Contact Type Contact Type 2. When using S-T65 to T100 and N125 to N400 types for the INCH of *1, the

Push-button

use of S-T65QM to T100QM or N125QM to N400QM types which feature
with Inching ~ Push-button

quicker drop times is recommended. Also, the self-retaining function may
Operation activate depending on the timing when the INCH button is operated at high speeds.
Example of Connection Diagram for 3. The value in () of %2 shows terminal numbers for MSO(S)-2xT10/T12/T20 types.

66 Non-Reversible Control Circuits Example of Connection Diagram for Reversible Control Circuits




Mounting/Connection

@ Applicable electric wire size and tightening torque and terminal dimension of terminal screw [Screw terminal]

/A\There may cause overheating or fire. Be sure to properly keep the tightening torque and periodically re-tighten the screw.
However, please note that tightening the screw under the status where oil is adhered to the terminal portion may
damage the terminal screw even within the existing tightening torque.
Electric wires should be properly connected according to the electric wiring diagram. Tightening the terminal screw should
be properly conducted within the tightening torque shown in the table below. Insufficient tightening of the terminal screw
may cause overheating or cause the electric wire to drop off. Excessive tightening torque may damage the terminal screw.
Adhesion of rock paint, thermo-labels, etc. to electric wire connection or contact may cause heat generation due to
defective continuity: this is very dangerous.
The main circuit terminals of T10 to T50 and TH-T18 to T50 types may be wired connected by single wire, stranded wire, and
crimp lug. The main circuit terminals and operating circuit terminals of T10 to T32 and TH-T18/T25 types are self-lifting
terminals that are easy to connect.

Model Terminal dimension and size/type of screw | Applicable electric Connection | Tightening torque of terminal
Standard type Vil @l Operating wire size Applicable Crimp Lug Size | conductor | screw [N-m] Parentheses
Contactor Relays circuit [emm, mm?] thickness(T) Show Standard Value
Magnetic Contactors | Dimension of Cross slot Main
Thermal Overload  |terminal portion| Screw | Screw |screw with Main  [Operating L Operating L .. .| Operating

; L s Main circuit o circuit | Main circuit oo
Relays XxYxZ size | type | pressure circuit circuit circuit (Note 2) circuit
(Note 1) [mm] (Note 2) plate
SR-T5, T9 — — M3.5x7.6 - - - -
01.6 1.26-35102-35
S-T10, T12,T20 [7.5x 3.7 x 4.5 [M35x7.6 LSIftteIIrf]—g M3.5x7.6 0751025 5593 (Notes 7.9, 10 1.6 09to1.5
S-T21,T25,T32  [10.5x 5.2 x 5.5|Méx{0.5| Cross- [ M35x7.6 ?12'2 Ig 2'6 125410554 | 12985102351 4 121019 | 091013
slot y
01.6 to 3.6 01.6 1.25-5t0 14-5
S-T35, T50 13.3 x 5.5 x 6.9| M5x14.8 | Screw |M3.5x7.6 1.25 to 16 | 0.75 to 2.5 |22-S5 (Note 10) 6 2.0t0 3.3
1.25-6 to 22-6
S'(Li‘:’éﬁ? 15x7x8.5 Plus- (f\lg‘iezg) 38-56 (Note 10) | | ey 54| 37
M6x12| minus | M4x10 60-S6 (Note 10) | "~ 5.5-S4 3.5t05.7 1.2t0 1.9
S-T100 15x7.5x11.5 Screw 21038 1.25-6 t0 60-6 4
(Note 3)
SR-K100 - — | = [mes75|  — - 1253510235 — - 0'9?1 t‘1’71)'51
Hex 6.28 t0 10.29
S-N125 15x8.5x 14 |M8x20 Bolt — 5.5-8 to 60-8 10.5 (7.84)
S-N150 20x10x 15 |M8x20 (with - 8-8to 100-8 10.5 6.28 1010.29
Cross) 016 (7.84)
S-N180,N220 |25 x 12.5 x 18| M10x25 - 125102 |14-10t0150-10 [1.25:4t02-4| 135 | 1810191 1y 4845186
M4x10 5.5-S4 (14.7) (1.47)
S-N300,N400 (30 x 15 x 22.5|M12x30| Hex - 221210 200-12 155 | 19610313
(24.5)
Bolt
S-N600, N800 40 x 15x 28 |M16x45 — 80-16 to 325-16 25 62('%;2)98
01.6 1.6 0.941t01.17 [ 0.94 to 1.17
SD-Q11, Q12 75x55x4 [M357.6 e M3.5x7.6 195102 |1.95t02 1.25-3.5t02-3.5 1.6 (1.0) (1.0)
TH-T18 e 01.6 1.25-35102-35
(Load Side) ToxAxa W78 Lftng 0.75t02.5 SESINOBSTIM| e o o] 2| 09OTO
TH-T25 10.2 x 6.8 x 5/| Mdx10.5/ 01.6t02.6| 016 e '
(Power Sde/Load Side) [10.2 x 5.7 x 5 | Waxos | S M50l 95106 | 0751025 |1 241055 25 | 121019 | 091015
TH-T50 crew 0210 3.6
(Load Side) 13.3 x 5.8 x 6.9| M5x14.8 41014 5.5-5to0 14-5 8 2.0t03.3
2to22
TH-T65 17 x 7.5 x 8.5 | M6x12 g:ﬁs Vit0 (Note 3) 216 5.5-6 to 22-6 1.05-4 t0 2-4 4 3.5t05.7 121010
TH-T100 15x7.5x 10 |Mexi2|Screw 8 to 38 1.25to 2 [14-6 t0 22-6 5.5-S4 37 35t05.7 ’ ’
(Load Side) ) (Note 3) 38-S6 (Note 10) i i i
Hex 6.28 to 10.29
TH-N120 15x10x12 |M8x20 Bolt — 8-8 to 38-8 11.5 (7.84)
TH-N120TA (Load Side) (With _ : . 6.28 t0 10.29
TH-NA20TAHZ 20x10x 15 |[M8x20 Cross) 38-8 to 100-8 11.5 (7.84)
TH-N220RH (Load Side)
TH-N220HZ 25 x 12.5 X 20| M10x25 wato| - — | 2le  zztowtseo | PEEOEE | qas | TIRTRIST IR0 G0
TH-N220TAHZ Hex oo ’ ) '
TH-N400RH Bolt
(Load Side) 30 x 15 x 22.5| M12x30 - 22-12 10 200-12 175 19'?2?5:;’1 3
TH-N400HZ .
TH-N600 — = - — — - -

Please read the notes on the following page.

(Continued on Next Page)
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Handling (Precautions)

Note 1. SD, SL, and SLD-T/N types are the same.

Note 2. The dimension of the main circuit terminal is a dimension for board conductor wiring. (See the v
right diagram) The board conductor thickness (T dimension) must be below the allowable - ‘J//—Terminal
connection conductor thickness indicated on page 67, because of the length of the terminal XI L_
screw. In case of wiring with two boards used, the total value of two boards must be below the Z
value (T dimension) shown in the table. Gonnecting
Note 3. If wiring to terminals is performed with the insulation coating peeled, please use the designated wire Conductor
press. In this case, the value between parentheses is the size of electrical wire that can be connected. '_JITL

e MS-T65 to T100 types include a pressure plate for the main circuit.
¢ MSO, S-T65 to T100 types do not include a pressure plate for the main circuit.
¢ MS, MSO, S-N125 to 800 types are dedicated for crimp lug wiring.
Note 4. Control circuits are auxiliary contact terminals or coil terminals of magnetic contactors and ¢ de
control circuit terminals of thermal overload relays. .
Note 5. In each terminal, two wires or two crimp lugs may be connected. (One crimp lug and one wire can also be connected) Q| 33 | ] —{-+)Jm
Note 6. The cross slot screws with pressure plate of T Series and those of N Series are the same in size ¥
but different in pressure plate dimension, so please avoid the mixed use of such screws. This E F
may break the insulation barrier or make the wire likely to fall out. L >
Note 7. When using the IEC60529 finger-safe specification for MSO/S-T10(BC) - T50(BC), T65CW,
T80CW, and SR-T5/T9(BC), be sure to insulate the crimping part of the crimp lug. However,
please insulate 5.5-S3 by a method other than insulated crimp terminal.
Note 8. Tightening the terminal screw excessively without wiring may break the screw and consequently  p,oquct
disable the tightening, so please avoid such excessive tightening.

Terminal

Crimp Lug Dimensions

Note 9. When wiring two crimp lugs for T10 to T20BC and TH-T18BC, use crimp lugs with an F dimension of 6 mm or more. Screwdriver
Note 10. J.S.T. Mfg. Co., Ltd. model numbers are shown as typical applicable crimp lugs.

Note 11. Ring crimp lugs cannot be used for connection when wiring to T65CW, TBOCW auxiliary contact terminals. Auxiliary make contact
Note 12. Do not bring the screwdriver handle close to the product while tightening the terminal screw to W/(ﬁmnaw contacl)

secure the auxiliary make contact (stationary contact) of T21 to T50. Doing so may cause the
auxiliary make contact (stationary contact) to come off.

Note 13. If there is a difficulty in wiring the product to the panel, the lower terminal can be used for power supply connection. Even in such
a case, install the product in either of the directions shown in Section 3.2 on page 64.

® Application to Circuits Exceeding 380 V

(1) When applying MS/MSO/S-T10, T12, T20, SR-TL/KO, and TH-T18 types to a circuit
exceeding 380 V to set crimp lug wiring, be sure to insulate the crimping part.
However, please insulate 5.5-S3 by a method other than insulated crimp terminal.

(2) When applying such parts to a Reversing type circuit exceeding 500V, please use an SR-T type
Contactor Relays (XF, XR) as shown in the right figure to set the switching time allowance.

(8) For application to a circuit exceeding 380 V for crimp lug 22-S5 with MS/ MSO/S-T35, T50 or
crimp lug 60-S6 with MS/MSQO/S-T65, T80, use the insulation cap attachment.

® Break Contact Terminals

When removing break contact terminals for the auxiliary contacts and contactor relays of magnetic THR

contactors during wiring or when reinstalling after inspection, make sure to do so after ensuring

that the Connectable Carrier (Crossbar) is pushed in. (If reinstallation is performed without the In case of reversible type
cross bar pushed in, the movable terminal contact of the break contact may come off inside, circuit exceeding 500 V

malfunction, or suffer contact failure).

® Applicable wires and ferrules [Spring clamp terminals]
(1) Applicable wire size

. . Size Length of Maximum
bl e JaiEL X 1 X 2 peeled |coated diameter
. 90.8 - 2.0 ¢0.8 - 2.0
Solid wire AWG20 - AWG14 | AWG20-AWGT4 |  13mm Max 941
Stranded wire, 0.5mm? - 4mm? 0.5mm? - 4mm? *3 )
Flexible stranded wire (Not UL Certified) ) AWG20 - AWG12 AWG20 - AWG12
Main Accessory 0.25mm - 2mme
Ferrule with insulating | Control terminals | 0.25mm? - 2.5mm? AWGET_ ,_AWTET4 Max ¢4.2
cover AWG24 - AWG14 *0 " *6
Ferrule without insulating 0.5mm? - 2.5mm? 0.5mm? - 2.5mm? Max ¢4.1
cover AWG20 - AWG14 AWG20 - AWG14 *5

. Put one of wire in one of insertion hole.
*2. If you use two wires of 2mm? or AWG14 at one terminal, apply only the ferrule 216-205(FE-2.08-8N-YE) made by WAGO.
*3. In case of the coated diameter of the wire is lower than 3.4, length of peeled is 9mm.
*4. Follow a rule of each manufacturer’s catalog.
*5. When the coated diameter is below the ¢4.6 beyond ¢4.1, even 1 wire is applied.
*6. Maximum outside diameter of sleeve. When the wire size 2.1-2.5mm?, maximum sleeve outside diameter is ¢4.8.
*7. Contact us if you might use other type of wires.
*8. Refer to wire strip gauge on top of product.
*9. Do not put the Wire cover and insulating cover in the spring terminal.
68 *10. If there is a difficulty in wiring the product to the panel, the lower terminal can be used for power supply connection. Even in such a case, install the product in either of the
directions shown in Section 3.2 on page 64.

N



(2) Applicable ferrule size

Main, Accessory Control terminals

L1 8mm 10mm

L2 12.5-15mm 14.5-17 mm
0] 2.5-4.8mm 2.5-4.8mm
D =23mm =23 mm

*1. Take the tip of the wire out of the ferrule a little.

® The ferrules and tools
(1) WAGO Kontakttechnik GMBH & CO.KG

Ferrule with

msulatlng cover I

LL

10mm

| o, |

Fig.1

Ferrule without
|nsulat|ng cover

o

15"

Wire size Ferrule with insulating cover Ferrule without insulating cover Crimping tool Oberating tools
mm? AWG Model Number Product Description | Model Number Product Description ping P 9
0.25 24 216-301 (FE-0.25-8N-YE) - -

0.34 24-22 216-302 (FE-0.34-8N-TQ) - -
~ 216-201 (FE-0.5-8N-WH) ~ e
0.5 22-20 216-041 (FE-0.5-10N-WH) 216-141 (F-0.5-10) 910-719
~ 216-202 (FE-0.75-8N-GY) ~ g )
0.75 | 20-18 216-242  (FE-0.75-10N-GY) | 2167142 (Fa.75-19 210-647
216-203 (FE-1.0-8N-RD) ) . Variocrimp4
1.0 18 216-243  (FE-1.0-10N-RD) | 216-143 (F-1.0-10) 210-648
216-204 (FE-1.5-8N-BK)
1.5 16 216-044 (FE-1.5-10N-BK) 216-144 (F-1.5-10) 210-119SB
2.08 14 216-205 (FE-2.08-8N-YE) 216-105 (F-2.08-10)
216-206 (FE-2.5-8N-BU)
25 14 916-246 (FE-2.5-10N-BU) 216-106 (F-2.5-10)
(2) Weidmuller Interface GMBH & CO.KG

Wire size Ferrule with insulating cover Ferrule without insulating cover Crimping tool Operating tools
mm?® AWG Part Number Type Part Number Type Pind P 9
0.25 24 9025760000 (H0.25/12 HBL) - -

0.34 22 9025770000 (H0.34/12 TK) - -
0690700000 (HO0.5/14 OR)

0.5 20 9025870000 (HO.5/16 OR) 9004050000 (H0.5/10) SDI
0462900000 (HO0.75/14 W) 0.4x2.5x75

0.75 18 9025860000  (HO.75/16w) | 0942500000 (H0.75/10) PZ 10 SQR
0463000000 (H1.0/14 GE) SDS

1.0 17 9025950000 (H1.0/16 GE) 0282800000 (H1.0/10) 0.4x2.5x75
0463100000 (H1.5/14 R)

1.5 16 0635100000 (H1.5/16 R) 0186500000 (H1.5/10)

2.5 14 9019160000 (H2.5/15D BL) 9004080000 (H2.5/10)

(3) Phoenix Contact GMBH & CO.KG
Wire size Ferrule with insulating cover Ferrule without insulating cover Crimping tool Oberating tools
mm?® AWG Part Number Type Part Number Type ping s 9
3203037 (Al 0.25-8 YE) _ _
025 24 3041128 (Al 0.25-10 YE)
0.3 20 3203066 (A1 0.34-8 TQ) _ _
0.34 3241129 (A1 0.34-10 TQ)
3200014 (Al 0.5-8 WH) . CRIMPFOX
0.5 20 3201275 (A10.5-10 WH) 3202494 (A 0.5-10) CE'\EISLRUS 0 0S‘%F2 s
-0.4x2.
0.75 18 e (%'00'7755_'180%“\{) 3200234 (A0.75-10)
3200030 (AI.1 8 RD) CRIMPF OX 525
B - CENTRUS 0.4x2.5
1.0 18 3200182 (Al 1-10 RD) 3200250 (A 1-10) 108
1.25 3200043 (Al 1.5-8 BK) B
15 16 3200195 (Al 1.5-10 BK) 3200276 (A1.5-10)
2.0 14 3200522 (Al 2.5-8 BU) _ _
2.5 3202533 (Al 2.5-10 BU)
*1. We recommend the ferrules and the tools based upon the standard.
- Ferrule with insulating cover : DIN 46228-4/09.90 $2.5
- Ferrule without insulating cover : DIN 46228-1/08.92 -
- Operating tool : DIN 5264
*2. Follow the applicable wire rule of each manufacturer’s catalog.
0.4

Fig.2
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Handling (Precautions)

® Wiring, remove method
(1) Wiring remove method

Wiring Removing
Il or
| ==V

Solid wire, Ferrule
= l—I1V

Stranded wire, Flexible

stranded wire ==V

*1. When the wire is difficult to remove, the operating tool is tilted to the wire side a little, max.5°.
*2. Do not remove while turning the wire.

*3. Do not push probe hard.

*4. Operate the wire after completely inserting operating tool.

Detection Slot (¢2)

Tool insertion opening

Tool tip shape
Operating tool

N G Insertion side
O Wire insertion opening
Fig.5 Constitution
Strip gauge N G

. AX
F|g.3 15° )OK Insertion side

Fig.4 Restriction

® Wire holders

e The wire holder restrains disconnection of the wire
and maintain the mark tube.

e Push the wire into the direction of the arrow, Fig.7.

* Do not spread the wire holder too much.

* Do not bend wires at an acute angle when inserting
them from the wire insertion slots into the wire
holders. For information on the permissible bending
radius of wires, follow the directions provided by the
wire manufacturer.

e May put the cable tie in the hole of * Fig. 8 if you do
not adding the strong power. We may use the hole of Fig. 7. Location of wire holders and Fig.8
* Fig. 8 with other products and parts. wire insertion direction




Connection/Operating Circuits/Application to Special Environments

e,
3.4 Operating Circuits

A\ Applying a low voltage that does not operate the Magnetic Contactors to the operating circuit may cause
overcurrent to the coil, which may cause the coil to be burned in a short time.

A\ If the operating circuit wiring is too long, when the coil's instantaneous current flows, the wiring impedance may
cause a reduction in the coil voltage, so that the operating circuit may fail to be activated. Also, the stray
capacitance of the wired line may cause the coil's excitation not to be released even when releasing the excitation.

A\ Use in a circuit (inverter) with high harmonics and high frequency levels can cause buzzing of electromagnetic parts
or burn the operation coil or surge absorber with CR.

® Power Supply Voltage Fluctuation Range for Operating Circuit
(1) Closing Voltage
When the rated voltage and frequency are applied to the coil at an ambient temperature of 40°C (Inside temperature of the board: 55°C), the
device operates without any problem at 85 to 110% of the rated voltage of the coil after the temperature increases and becomes saturated.
(2) Voltage/Frequency and Coil Rating of Operating Circuit
The rated voltage/frequency of the operating circuit and that of the control coil must be matched.
Applying a voltage exceeding 100% of the rated voltage to the control circuit when using the coil may acceleratedly
deteriorate of the coil insulation and consequently reduced mechanical durability, so set the coil's average voltage
to 95 to 100% of the rated voltage when using the coil.

® Selection of Operating Transformer Capacity

Please refer to the following page for operating transformer capacities for magnetic contactors.
S-T/N Type Magnetic Contactors: Page 45
SL(D)-T/N Type Magnetic Contactors: Page 103

® Driving Magnetic Contactor with Triac Control

The electromagnet in the S-T65 to T100, N125 to N800 type Magnetic Contactor incorporates the capacitor-drop type AC operated
DC excited method using the capacitor drop. Thus, a Triac with voltage resistance that is 2-2-fold the circuit voltage must be selected.
If the Triac voltage resistance is low, use of a varistor in parallel with the Triac is recommended.

® Using with Square Wave Power Supply
The electromagnet in the S-T65 to T100, N125 to N800 type Magnetic Contactor incorporates the AC operated DC exciting
method using the capacitor drop. It cannot be used with a square wave as the coil's exciting current will increase greatly.

® Precautions for DC Contactor Use * + \
As shown in Fig. A to the right, if the area of the DC circuit where the minus side of the 00u<> ggzzrao;t
coil opens and closes at the control contact is high in humidity and is at a location where bc Dc
condensation forms easily, the coil may become disconnected due to electrical corrosion™. Sﬁﬂié‘é't( el
As shown in Fig. B, it is recommended that the control contact open and - -
close on the plus side of the coil. 7;7 7;7
*kElectrical Corrosion: A phenomenon where the surface of metals chemically undergoes Fig. A Fig. B
corrosive wear due to the surrounding environment or
electrochemical reactions Circuit Example
® Connecting Multiple Units in Row l Open and close each control
If using with multiple S-T65 to T100 and N125 to N800 type magnetic contactor circuit using the relay make
control circuits connected in a row, the open time may be roughly doubled due to contact.

influence from the built-in capacitor.
In the case of failure, please arrange the circuit as shown to the right.

3.5 Application to Special Environments L @% @T@ @%
A\ Please note that the operation characteristics of Magnetic Contactor and

Thermal Overload Relay may vary with the ambient temperature.

® High Temperatures

When using Magnetic Starters or Magnetic Contactors at high ambient temperature, the temperature may mainly affect the
insulation life (continuous electric conduction life) of the operation coil and the aging variation of the molding component.
MS-T/N types, open MSO and S-T/N types without a box are standard products available even at the inside temperature of 55°C.

® Low Temperatures
Although the Magnetic Contactors may be transported to a cold region or used in such a cold region or under cold conditions such as
those found in a refrigerator with the contactor incorporated in a switchboard the S-T type Magnetic Contactors is applicable as a
standard product. The S-N type magnetic contactor series feature the low-temperature specification S-N O LT type. Except for those
shown below, we do not manufacture low-temperature specification magnetic starters, magnetic contactors, or thermal overload relays.
Low-temperature-based products: S-N [ LT, S-2xN O LT Types
Applicable temperature range of low-temperature product: Operating temperature -50 to 55°C
Storage Temperature -60 to 65°C 71
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Handling (Precautions)

® Corrosive Gas

Corrosive gases that exist in an environment with Magnetic Starters or Magnetic Contactors used are gases such as sulfurous
acid (SO,), hydrogen sulfide (H,S), chlorine (Cl,), and ammonia (NH,), and conductive portions can be protected by plating a
metal resistant to such gases on the portion. However, because there is no adequate corrosion prevention method for the
contact, such gases may increase the contact resistance, resulting in increased temperature.

Additionally, if the environment contains some corrosive gas but is under dry conditions, this may delay the progression of corrosion,
so using the switchboard with the inside kept as dry as possible is also one of the corrosion prevention methods.

In the Magnetic Starters and Thermal Overload Relays, corrosion-prevented products (MS-T/NOYS, MSO(D)-T/NOIYS, S(D)-T/N O YS,
TH-T/NIOYS types) of the specification with increased corrosion resistance to such corrosive gases are also manufactured.
Additionally, S-T10 to T32 and SD-T12 to T32 type Magnetic Contactors is of corrosion resistance-increased specification as a
standard product.

® Dust

Magnetic Starters and Magnetic Contactors used in an iron foundry, construction site, or powder conveying machine tend to be
subject to a relatively large amount of dust. When using the control board in such locations, the board must be dust-prevention-

structured. Also, using the board under hermetically-sealed condition for a long period may cause contact failure.

® Export of the Products to Tropical Regions

The environment of exported products which pass through tropical regions tends to be of high temperature and high humidity,
and humidity is the environmental factor that affects the Magnetic Starters and Magnetic Contactors most severely. Humidity is
the biggest rust-generating factor and the exported products must be in a structure resistant to humidity.

Although the standard products have sufficient mold resistance, for exports that pass through the tropics, it is recommended to
add a moisture absorbent (silica gel) in an amount of 3 kg or more per 1 m®, so as to lower the humidity and conform to JIS
Z1402 export-use packing stipulations.

3.6 Precautions for Use

/\ Be sure to periodically check the Magnetic Starters and apply danger prevention measures on the sequence of
important circuits.
(The Magnetic Starters contacts may suffer from defective continuity, welding, and burning.)

A\ When performing installation, wiring, and maintenance & inspection, be sure to disconnect the Magnetic Starters from the
power supply. It may cause electric shock. In addition, the malfunction attributable to vibration, impact, and false wiring
may exert serious results (machine malfunction, short-circuiting of power supply, etc.) on the Magnetic Contactors.

® Performance

The performance described in this catalog is based on the result of a test conducted under the conditions specified in the
Standard (JEM1038 "Magnetic Contactors”, JISC8201-4-1 "Low Voltage Switching Devices and Control Devices", etc.). If
actual use condition is different from this test condition, the user must evaluate the condition (by using an actual device).

® Use Conditions

Although the device can operate without any problem when under the conditions described in this chapter, be careful regarding
the following.
(1) Ambient Temperature
Even under normal usage, deterioration of the insulation will progress.
In particular, as the ambient temperature rises, the insulation life is shortened. In general, it is said that every time the ambient
temperature rises by 6 to 10°C, the insulation life decreases by half (Arrhenius' law). In a case where the ambient temperature is high and
voltage exceeding the rated voltage is continuously applied to coil, the coil temperature rises and life may be shortened dramatically.
(2) Vibration/Shock
Although vibration of 19.6 m/s? and shock of 49 m/s? do not cause contact malfunction, there may be trouble due to fatigue
damage etc. when the vibration and shock are below these values but are applied continuously.
In particular, please note that the resonance of an installed board may exert a large vibration on the product.

3.7 Maintenance, Inspection and Part Replacement

Please refer to the operation manual or maintenance manual for information on the correct maintenance and inspection, as well
as part replacement (coils, contacts).
Because the following parts cannot be replaced, never perform disassembly.
(1) MS-T Series Magnetic Contactors and Contactor Relays
(S(D)-T10 to T32, SR(D)-T5/T9)
(2) Mechanically Latched Contactors, Contactor Relays
(SL(D)-O, SRL(D)-0O0)
(8) Delay Open Type Magnetic Contactors and Relays
(S-T/NOIDL, SR-TOIDL)
(4) DC Interface Contactors (SD-QC/QRO)
(5) Because heat-resistant magnetic contactors and contactor relays (Classes 1 and 2), as well as MS-T/NOI type enclosed
magnetic starters are products for the Electrical Appliance and Material Safety Law in Japan, please do not modify them.
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MS-T/N Series Magnetic Starters/Magnetic Contactors

4.1  MS/MSO/S-[IStandard (AC Operated) Magnetic Starters/Magnetic Contactors

A high quality product that supports the various needs of our

customers on a global scale.

@ Usable in general applications such as motor starting, stopping, and
burnout protection.

@ Adopts twin contacts for the auxiliary contacts across all series
for high reliability.

@ Our standard products comply with the domestic standards as well as

various overseas standards and are certified as meeting all standards. S-T10 MSO-N150KP
(Refer to page 266 for details.)
©® Ratings/Specifications (Standard Applicability)
Rated Capacity [kW] Rated Operating Current [A] Conventional Compatible
Three-Phase Squirrel-cage Motor | Three-Phase Squirrel-cage Motor | Resistive Load | feepy | Auxiliary Contact | Thermal Overload
. Magnetic (Category AC-3) (Category AC-3) (Category AC-1)|  Themal Relays
Magnetic —
Contactors Starters Current Additional Heater
(Note 12) | AC220 | AC380 Acs00 v acsaov AC220 | AC380 Acs00V|acsao v AC100(AC380 Standard | Unit Model | Model |Designation
t0240V|to 440V 10240 V|to 440V t0240V[to440V| Ith (Special) | Names Name |Range
(Al X Pieces [A]
S-T10(BC) |MSO-T10BC)KP|2.502.2) 4[2.7114[2.7]| 4 [M[M]| 971|761 5 | 20 | 11 20 1a(1b) 0.12t09
S-T12(BC) |MSO-T12(BC)KP|3.512.7]| 5.5[4] | 5.5/5.5] | 5.5 [13[13]|12[9]| 9[9] | 7 [ 20 | 13 | 20 1alb TH-T18(BC)KP| 0.12 to 11
S-T20(BC) [MSO-T20BC)KP|4.513.7| 7575 | 7505 | 7.5 [18[18]|18[18][17[17]] 9 | 20 | 18 | 20 | (2a,2b) 0.12to0 15
S-T21(BC) [MSO-T21(BC)KP (5Nostgg]) 1[7.5]| 11[7.5]| 7.5 |25[20]|23[20] | 17[17]] 9 | 32 | 32 | 32 2a2b 0.24 to 22
TH-T25(BC)KP|———
} ! 30(26)126]{ 30(26)[25] UT-AX, 48C)x 1 or
S-T25(BC) |MSO-T25(BC)KP|7.5[5.5]( 15[11] | 15[11] | 11 (Note 1)|Note 1) 242011 12 | 32 | 32 | 32 2a2b UFAKTTBC) 12 0.24 to 22
S-T32(BC) — 75075 15[15] | 15011 11 [32[32]| 3232 [ 24201 12 | 32 | 32 | 32 — — —
R g TH-T25(BC)KP| 0.24 to 22
S-T35(BC) |MSO-T35(BC)KP| 11[7.5] {18.5[15]|18.5[15]| 15 |40[35]|40[32]|32[26]| 17 | 60 | 60 | 60 THTS0[BOKP 59
R . 55(50)[50] TH-T25(BC)KP| 0.24 to 22
S-T50(BC) [MSO-T50(BC)KP| 15[11] | 22[22] | 25[22] | 22 Note 1) 50[48] |38[38]| 26 | 80 | 80 | 80 THTS0BOKP| 29 fo 42
S-T65(CW) |MSO-TB5(CW)KP |18.5[15]| 30[30] | 37[30] | 30 |65[65] | 65[65] | 60[45]| 38 | 100 | 100 | 100 TH-T65KP | 15 to 54
MSO-TBOCW)KP AR, dxTar
S-T80(CW) 22[19] | 45[37] | 45[45]| 45 |85[80]|85[80] | 75[75]| 52 | 120 | 120 | 120 UN-AX11x 2| TH-T100KP
(Note 10) 67
(Note 4)
TH-T65KP | 15 to 54
S-T100 MSO-T100KP| 30[22] | 55[45] | 55[45] | 55 |105[100]|105[93] | 85[75]| 65 | 150 | 150 | 150 2a2b UN-AXB0 x 2 [TH-T100KP| 67, 82
S-N125 MSO-N125KP| 37[30] | 60[60] | 60[60] | 60 |125[125]|120[120]{ 90[90] | 70 | 150 | 150 | 150 TH-N120KP| 42 to 105
S-N150 MSO-N150KP| 45[37] | 75[75] | 90[90] | 90 |150[150]|150[150]|140[140]| 100 | 200 | 200 | 200 (TA)| 42 to 125
S-N180 MSO-N180KP| 55[45] | 90[90] |110[110]| 110 |180[180]180[180][180[80]| 120 | 260 | 260 | 260 TH-N220KPRH 82 to 150
S-N220 MSO-N220KP| 75[55] | 132(110]{132[132]| 132 [250220]|250[220] |200(200]| 150 | 260 | 260 | 260 UN-AX150x 2 82 to 180
S-N300 MSO-N300KP| 90[75] | 160[150] | 160[160]| 200 [300[300]|300[300] {250250]| 220 | 350 | 350 | 350 TH-NAOOKPRH 105 to 250
S-N400 MSO-N400KP | 125[110]) 220200 [225[200]| 250 |400[400]|400[400]|350350]| 300 | 450 | 450 | 450 105 to 330
S-N600 - 190[160]| 330[300]{330[300]| 330 {630[630]|630[630] {500(500]| 420 | 660 | 660 | 660 UN-AYG00 ¢ 1 TH-N600KP | 250 to 500
S-N800 — 220[200]| 440[400] | 500(400)| 500 |800[800] {800800]| 720[720]| 630 | 800 | 800 | 800 (Note 5) | 250 to 660

Note 1. The value in parentheses for the rated operating current is applicable in the case of magnetic contactors.

Note 2. Enclosed type magnetic starters are of MS-[ type. T20, T25, T32 and N600, N800 types are outside production range. It should
be noted that auxiliary contact units cannot be additionally installed to enclosed types. MS-TLIDP is for single-phase motors.
Refer to page 267 article 10.3 for details about production range or applicable capacities.

Note 3. MS-T21 type with 200 to 220 V ratings are 3.7 kW, in accordance with the Electrical Appliance and Material Safety Law.

Note 4. Enclosed type heater designation 67A uses a thermal overload relay dedicated for enclosed types.

Note 5. Please use TH-N600 in combination with a separately sold current transformer (Mitsubishi CW-[J).

Note 6. Refer to page 51 for information regarding application to resistive loads and capacitive loads.

Note 7. The main contact minimum operating voltage and current differ depending on the allowable fault rate. Refer to page 42 for details.

Note 8. "BC" in the model name refers to "wiring streamlining terminal".

Note 9. T65 to T100 and N125 to N800 are AC operated, DC energizing types, which may become unusable or undergo property
alteration depending on the control circuit conditions. Carefully read page 71 before use.

Note 10. MSO-T80CW heater designation 67A is not manufactured.

Note 11. MSO-T and MSO-NI types can also be manufactured.

Note 12. S-T12 and S-T20 with spring clamp terminals (SQ) can also be manufactured.

ltem Reference Page Remarks
- Main Contact Rating Page 39 —
- Auxiliary Contact Rating Page 41 —
Related - Operation Coll Page 43 —
Reference Page - Properties Page 45 -
- Performance Page 46 —
- Outline Drawings/Contact Arrangements Page 77 —
- How to Order Page 130 -
74 - Combining with Optional Units Page 194 -




MS/MSO/S-L1 Standard (AC Operated)/MS/MSO/S-2x[] Reversible Magnetic Starters/Magnetic Contactors

4.2 MS/MSO/S-2xL1 Reversible Magnetic Starters/
Magnetic Contactors

Ideal for forward/reverse operation of AC motors

@ |deal for forward rotation, reverse rotation, or plugging, as well as for the switching of normal and
emergency power supplies.
@ A highly reliable mechanical interlock is equipped as standard.
MSO-2xT21KP

©® Ratings/Specifications (Standard Applicability)

Rated Capacity [kW] Rated Operating Current [A] Conventondl Compatible
Three-Phase Squirrel-cage Motor | Three-Phase Squirrel-cage Motor | Resistive Load | feepy | Auxiliary Contact | Thermal Overload
M . Magnetic (Category AC-3) (Category AC-3) (Category AC-1) | Themal Relays
agnetic
Contactors S Curent Addiona T
(Note 12) [ AC220 | AC380 AC500V|Aceo0Y AC220 | AC380 Acs00v|aceooy AC100|AC380 Standard Ut Hodel Names Model |Designation
10240V |10 440V 10240V |10 440V 10240V|to4dov| th | (special) | Name |Range
Al X Pieces i
S-2xT10(BC) |Mso-2xTi0RCKP 25221 412.711412.71] 4 [11p111| 971 | 7161 | 5 | 20 | 11 | 20 (lzigjgg) 012109
S-2xT12(BC) |MSO-2xT12BCKP|3512.71(5.5[41(5.56.5] 5.5 [13(13)[12(91| 901 | 7 | 20 | 13 | 20 1@:’:}&@? THT18BOKP|0.12 to 11
] ] Tafbx2-+ 20| AR, 48020
S-2:T20BC) |NSOLT20B0KP 458717575 5015]) 7.5 |18(1e)taie]| 17017 o | 20 | 18 | 20 |ibis PIAREORY 0121015
s2x12180) |Msoxr2tope| >3 111751 1117.51| 7.5 | 2sp20) 2801 17171 @ | 2 | 32 | 32 0.24 1022
(Note3) !
2] | 0 THT25(BOKP
S-2xT25(80) (SO2T25B0KP (1.555] 1811 1s[11)| 11 |5 a0l 12 | 32 | B2 | 82 0241022
S-2xT32(80) - 7575 1505][15011]] 11 |32[32)|32[32][24[20]| 12 | 32 | 32 | 32 - - -
THT25BCKP| 0.24 to 22
S-2xT35(BC) [MSO-2xT35BCKP | 1117.5]| 1850151 185151 15 |40[35] |40[321|32126]| 17 | 60 | 60 | 60 T
507 2a2b x 2| UFAXI1BC)x2 [THT25BCKP| 0.24 to 22

S-2xT50(BC) |MSO-2xTS0[BCIKP | 15[11]22[22] |25[22]| 22 50[48]|38[38]| 26 | 80 | 80 | 80

(Note 1) THTS0BCKP| 29 to 42
S-2xT65(CW) |MSO-2<T65CWKP | 18.5[15]|30[30] [37[30]| 30 |65[65]65[65][60[45]] 38 | 100 | 100 | 100 A 42| TETE5KP | 15 t0 54
MSO-2xTB0[CWIKP )

S2ATBOCW) | 1o qq) - [221191|45[37]|45(45]| 45 |85[80](85[80]|75(75]| 52 | 120 | 120 | 120 UN-AXT1 X2 [TH-T100KP| 67

S-2xT100 |MSO-2xT100KP|30[22]|55[45]|55[45]| 55 |105[100]|105[93]|85([75]| 65 | 150 | 150 | 150 ONAYED 12 TTI_':'TT16050T<F; 1;’;?8524
S-2xN125 |MSO-2xN125KP |37[30]|60[60][60[60]| 60 |125125]| 120[120]{90[20]| 70 | 150 | 150 | 150 TH-N120KP| 42 to 105
S-2xN150 |MSO-2xN150KP |45[37][75[75][90[90]| 90 |150[150]| 150[150][140[140]| 100 | 200 | 200 | 200 (TA)[42t0 125
S-2xN180 |MSO-2xN180KP|55[45](90[90] [110[110][ 110 |180[180][180[180][180[180]| 120 | 260 | 260 | 260 T Nga0KoR | B210 150
S-2xN220 |MSO-2xN220KP | 75[55]|132[110] 132[732][ 132 |250[220][250220][200200][ 150 | 260 | 260 | 260 |3a3bx2| ~— 8210 180
S-2xN300 |MSO-2xN300KP |90[75]|160[150] [ 160[160]] 200 |300[300]|300[300] 2500250 220 | 350 | 350 | 350 T NKPR 108 10 250
S-2xN400 | MSO-2xN400KP | 125[110][220[200][225[200]| 250 |400/400][400400][350350]| 300 | 450 | 450 | 450 105 to 330
S-2xN600 - T90[160] 330001 330300]| 330 [6a0630 6306305050 420 | 660 | 660 | 660 [, [~ _  |TH-N6OOKP[250t0 500
S-2xN800 - 220[200] [ 440/400][500[400]| 500 |800[800]|800[80C][720[720]| 630 | 800 | 800 | 800 (Note 5) [250 to 660

Note 1. The value in parentheses for the rated operating current is applicable in the case of magnetic contactors.

Note 2. Enclosed type magnetic starters are of MS-2x[J type. T10, T12, T20, T25, T32 and N600, N800 types are outside production
range. It should be noted that auxiliary contact units cannot be additionally installed to enclosed types.

Note 3. MS-2 x T21 types with 200 to 220 V ratings are 3.7 kW, in accordance with the Electrical Appliance and Material Safety Law.

Note 4. Enclosed type heater designation 67A uses a thermal overload relay dedicated for enclosed types.

Note 5. Please use TH-N600 in combination with a separately sold current transformer (Mitsubishi CW-[).

Note 6. Refer to page 51 for information regarding application to resistive loads and capacitive loads.

Note 7. The main contact minimum operating voltage and current differ depending on the allowable fault rate. Refer to page 42 for
details.

Note 8. The +2b on the auxiliary contact arrangement of reversible T10, T12 and T20 types indicates the break contact of the integrated
UT-ML20 interlock unit. There is no need to specify when ordering.

Note 9. Auxiliary contact arrangements are displayed by twos, in a contact arrangement combined with two magnetic contactors. For
standard contact arrangements there is no need to specify when ordering; however, please specify a matching contact
arrangement for 2 units if for a special configuration. <Example> 1b x 2 + 2b: 2B, 2ax2 + 2b: 4A

Note 10. "BC" in the model name refers to "wiring streamlining terminal”.

Note 11. MSO-2xT80CW heater designation 67A is not manufactured.

Note 12. MSO-2xT and MSO-2xN[] types can also be manufactured.

® Connecting Conductor Included

Standard reversible magnetic contactors do not have a connecting conductor installed on the main circuit; however, products
with connecting conductors (3-pole) on the main circuit can be manufactured. The 4 types below are available. (For information
on whether an additional thermal overload relay can be connected, refer to page 216.)

(1) Mountable on Both Power/Load Side ... For Reversing Operation : S-2xTOSD, S-2xNOSD
(2) Mountable Only on Power Side (3-Pole In-Phase) ... For 2 Load Circuits : S-2xXTSG, S-2xNOSG
(8) Mountable Only on Load Side (3-Pole In-Phase) ... For 2 Power Systems : S-2xTOSX, S-2xNSX
(4) Mountable Only on Load Side (Reverse Phase Switchable) : S-2xTOSF, S-2xNOSF

Note 1. If a connecting conductor is required, refer to page 216 to order a main circuit conductor kit. 75
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MS-T/N Series Magnetic Starters/Magnetic Contactors

® Connecting Conductor Wiring Diagram
SD Type SG Type SX Type SF Type

(T ddd ddd
W | 0 W)

® Structure/Operation

@® Structure

(1) MSO-2 x T, S-2 x T and MSO-2 x N types have the same mounting pitch as S-2 x NI types.

(2) Reversible MSO/S-2xT10 to T25 types can be mounted to IEC 35 mm rails as-is, while T35 to T80 types can be mounted by
removing the mounting plate.

® Operation

(1) Open State (Fig. 1, 2(a), 3(a))
When both the left and right contactors are in the OFF state, the lever tip is retained in the open state via the return spring.

(2) Closed State (Fig. 2(b) and Fig. 3(b))
When the contactor of one side is energized (closed), the cross bar causes the lever pin (or lever system) to be pushed
downward, rotating the interlock lever so that the lever tips cross each other.
When this happens, even if an energizing operation is attempted on the other contactor, as the lever tips are crossed over
the operation will be prevented.

() Opening
When the energizing current to a contact on one side is halted, the cross bar returns to its original state via the contactor tripping spring.
This action of the cross bar raises the interlock lever with the help of the return spring, returning the interlock lever to its correct position.
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Fig. 1. Structural and Operational Diagram (T10 to T80)
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Fig. 2. Interlock Internal Structure (T10 to T80) Fig. 3. Structural and Operational Diagram (T100, N125 to N400)
® Handling
(1) Be sure to release the electrical interlock via the break contact of the left and right magnetic contactors.
(2) The electrical interlock uses the break contact on the inner side (the mechanical interlock side).
(8) Horizontal mounting of the product is not available.
ltem Reference Page Remarks
- Main Contact Rating Page 39 -
- Auxiliary Contact Rating Page 41 -
Related - Operation Coil Page 43 —
Reference Page * Properties Page 45 -
- Performance Page 46 —
- Outline Drawings/Contact Arrangements Page 77 —
- How to Order Page 130 —
- Combining with Optional Units Page 194 -




MS/MSO0/S-2xL] Reversible Magnetic Starters/Magnetic Contactors

® Outline Drawings/Contact Arrangements (AC Operated Magnetic Starters/Magnetic Contactors)
B T10 (The diagrams show models without "BC".)
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MS-T/N Series Magnetic Starters/Magnetic Contactors

B T12/T20 (The diagrams show models without "BC".)
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MS/MSO0/S-2x[]Reversible Magnetic Starters/Magnetic Contactors

B T21/T25 (The diagrams show models without "BC".)
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MS-T/N Series Magnetic Starters/Magnetic Contactors

M T32 (The diagrams show models without "BC".)
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MS/MSO0/S-2xL] Reversible Magnetic Starters/Magnetic Contactors

M T35/T50 (The diagrams show models without "BC".)
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MS-T/N Series Magnetic Starters/Magnetic Contactors

M T65/T80 (The diagrams show models without "CW".)
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MS/MSO0/S-2x [1 Reversible Magnetic Starters/Magnetic Contactors
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MS-T/N Series Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

B N125

_ - M8h L 103 Mt U(IV T Ty 7)
Non-Reversing | ¥2° uzen [mmhmd] fanscanin—
. 2+3]| /erian CRBGT,

90 F i) VL 137
MSO-N1 25KP 3 (V779 7) L 101
: 10, 2
a1 bk . = 103 (112)
4-MaR
' BER
fn =
£
= 9|
%m | u Contact Arrangement
b e Yty b i
& vy bi- b=
S V2, s A1A2 1‘3 21 1ldL1 3/:2 5/:3 4 3
BIERT \ ?‘ \
JEBLY Y T) 14 22 44 32
p— " 97 95
M8#.U o3 .
isnma E()ADRIBIE £ — ZIEF105A0 ‘
(ES EhEsf) 63.5(66 % 3, e -\Y -
M8R L *3 98 98 96
(&S, WhEat) 2Tt 412 613
f
ST KT IS HUNAXBO - - - X131, %22 B Model Name
*33ik £ 2IFUHI105ADHE MSO-N125KP
Reversmg M8BU(EER. ERESM) \ap i
685 139 (ENTT9T) 148
MSO-2xN125KP b 2 \ 10 14
= f—
3 r

251%1
206 % 1
231
181
125(FR 13 %)

Connection Diagram
AQAZ R TR
, A
d M8h L *1 . e h —
105 e 2w T i V L. \‘%

o1 42 M3 98 %
276

7.0 kg * Ak k= SIFUN105ADBE
Non-Reversing

S-N125 ] ER57.

o) 4-Mata U BB 101
o

40.5

—Lee

2

125

F H S
L

#|
=
pad
5 J o o
- Contact Arrangement
MaR = 13 21
(ELTT7 9 7) A1 A2 (13) (31) 1/L1 32 513 (23) (41)

) £ By fg 484

4 22 2T 6IT3 4
(14) (32) 412 570° 04) (42)

*1, k25 D YA KA CHEBMES = Y bUN-AXBO)fE « -« k1B 21 2fE (R
27 kg Model Name
S-N125

Reversing

S-2XN1 25 M8# L
(s, (EhERH)
0
o
|
t
E
=
{
_ 5| araz 13z ML1 312 503 4331 A1 A2 13 21 L1 312 513 4331
£5 N
105 255(R <t %) 52 —\— —\ \ \ \ E]» % \ \,,\, ,\,,
I 26 4-M6# UM < 14 22 o1 472 673 4432 2 51 a2 63 443
6.0 kg [ Model Name |
S-2xN125
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MS/MSO0/S-2x [1 Reversible Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

M N150

i 120 .
- MBU(EVTT 7]
Non-Reversing O V5= MY, e v 145
EE inELH) 4 f BAR 104 120
MSO-N150KP 0o s Lo e e 4
o) SHE 100 4-M5FEfF
Wl T — oo
(&N7757) = = =] 57
£ 4 7
: ]
3 BTl 0
g Q!
B é 2| | l i %’ Contact Arrangement
- f % B
* | N - ol =] el
© 3 _ o !_E L S
B SN I g A1A2 13 21 VL1 32 53 4o 4
of | | EBN7) g | d ¢
. ST
= | 08 i5e, ] R 14 22 44 32
Il 2.5mm) ! -]
[ : 97 95
e MBBU - ! -
TXE 5 R KRR LGLIN SENah 3 \'
N . 101
3841 WL #1 2T 412 6/T3 98 96
20 (B2, nELt) i (ROBIEIS E— 21U
4 6 kg #15HE © E— SZIFUN105A, 125ADBE 105A, 125ADHE Model Name
MSO-N150KP

Reversing

s 140 B (ES, KhERH)
MSO0-2xN150KP 20| \|_“MeBUARBHR 15613
\ - 19 e
5 | k
’E
_ (=] (= T
*|<|8ls ]
slz(8l8 &
N (© Connection Diagram
2
= 0.0 |\ T H o s T el Ve e
Dl bt . 10T 1= 1T
2041 (Vs bAb0-7 T715(80%1) s62 1422 wn 2 e
250
“1338 = 112 eMEB ——
105 AmtT ) AP E— SFUBI06A, 125005 E BHR R
296 R \E
OO RIBIRE - Z2IET105A, 2T 4m2 83 o6 %
125A0I88
8.3 kg Model Name
MSO-2xN150KP
Non-Reversing
S'N1 50 M4y
(eWI?v7)
4-MSAU ABHR 104
120 , 4-MSFRERfFR
1 e
= —

Contact Arrangement

13 21 43 31
A1A2 (13) (31) 1/L1 3L2 513 (23) (41)

I B

U 1422 2T1 47p 6/T3 44 32
t (14) (32) (24) (42)
3.3 kg Model Name
S-N150
Reversing
S-2xN150 Y somen
) :
. ———— — —— T
. 78 ! 140 | o @:’ \—‘}:?—T
< F : 0
(3 ! | 513
~ !
% o L, !
£ qu— ‘L_fffJLff_,fg i
E = 88 2% 2 EMEB
& = L RAFR
H
)| F=3
40 S| 5 é A1 Azfaaw 1‘321 ”dU a/du S/du 4‘331 AA2 1‘3 21 1/dU 32-2 5’{;-3 4‘331 3‘371
I s g
&% © g 5462 1422 271 42 673 4432 422 omq 4z a3 4492 8472

7.0 kg Model Name
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86

MS-T/N Series Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

M N180/N220

3 138 MBL(ELTT )
o R ST 175
MSO'N1 80KP ES. EhESf) 47 4-Meta UBRfR 123
MSO-N220KP e 2
@ . v =0
wal_ s J—
twrﬁ) =
n 312 513
= 3 Y en
o Contact Arrangement
g I ) ~
3 = A1A2 1‘3 2 1gL1 3/;.2 5/;.3 4‘3 2
e 9 e
oLc g oy 4 22 44 32
o O e
2 iml
I_ 2/T1 4/T2 6/T3 9% 9%
Mol 0
3 Yty bii=
(8 nEaf) Iﬁl (e p2ha-) 180.5 Model Name
1 MSO-N180KP
MSO-N220KP
Reversing
MI0B L
105 160 B2 ERESH) 10, 189
MSO-2xN180KP " % a M 140
|‘_‘ | 14
MSO0-2xN220KP 7= | =
3 (8 [
& =
| 7l
= = (b9 [an] —
<] | | Connection Diagram
8§ 8 E
(@ 1S . ,MH ?}1 3?,%%?/ o M ]\ ;] t<y<§m§yL;4“‘ .
o FEEEEN 7 |\ 4 yore Lok ) ) LELL
— ¥ & ('fﬁz"ybt,;_m—n 5mm) BAA N o7
14 NN——"—" 84
w , e L3R E&\H
3 A M0BU(ES, EhESH 194.5
34008t
18 ;yoﬁ-hﬁ) Model Name
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MSO-2xN220KP
Non-Reversing
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"F e
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®
¥ :
£ = 5|
§ —_— ?_]8 :I @ ‘ { Contact Arrangement
2 - -
h @ &
plisl 412 613 13 21 43 31
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M0B L -—l f 5I L ofMoe 1} ji 31'1 j.rz e>r3 )4 3{
(B2 (umsth) 47 (14) (32) (24) (42)
138 ML tw77’/7
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Reversing
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190(ff 5tk
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M0
(B2, ERESM)
M4n U
105 160 w7757
[ o)zl T
7 L
7 5/ 11 32 513 B
oo
= = Fel b :!
2/T1_4/T2 6/13 2/T1_4/T2 6/T3
-
G & O
4 10
340(fit v+ i) '
370 4-M81a U BRI

4-M8H
RER
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IS SIS AR
© g 5462 1422 21 4T2 63 4432 2/T1 42 6/T3
Model Name
S-2xN180
S-2xN220




MS/MSO0/S-2x [1 Reversible Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

M N300/N400

Non-Reversing S W77

M1260 ™~
g 55 4MBBRAR
MSO-N300KP 22t =4 o
& W T F
MSO-N400KP ... & %%ies
(EVI7y7)
K3 1t 32 5/L3 —|
E
= |
© 8 Contact Arrangement
i 2T 42 63
® e e AA2 13 21 1/L1 3/L2 53 43 31
(Zu%"«':umf'; H:ﬁ,,%‘,%‘, d,,\d,,ﬁ,\‘,,
oL = ° o . 14 22 44 32
j T
A 2T1 4/T2 613 9% %
14 . .
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AR 4-MBFHEfHR
A@ - g [_ﬂ]ﬂ ‘r 60) SRAHIA

=] n 32 5/L3| r §
fm =
|
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163 N\ (B2 ichEef) ' (14) (32) (24) (42)
9.0 kg Model Name
9.5 kg S-N300
S-N400
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MS-T/N Series Magnetic Starters/Magnetic Contactors

M N600/N800

S-N600

Mi6h U(ES, I$RESH)

S'N800 _35), \ _ (263(mff<Hik)
@ 20l \ 2sommftsrim) | 156
o @
g <
M4t L T -
(twwﬂ)
S
k= | o
8|8 Contact Arrangement
Mo LR = ° i P
: ; w0 | A1 (13)(31)(23)(41) L1 3/L2 53
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Model Name
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MS/MSO0/S-2x [1 Reversible Magnetic Starters/Magnetic Contactors

® Non-Reversing Magnetic Starter (Enclosed) Enclosure (Case): Steel
Paint Color: Munsell 5Y7/1
Protective Structure: IP20

EBER M5B TR EBER 4-M5 B
RN 8 8
/ S [%5 [\ < % Q[
P i
4 %] P S (N /
§ q 95 ©
45 © 104 ©
76 3-Mata UAIRAR 135
o] =] Q ©
b N
NG NSE|
2x2-¢22 X222 & - TN e\
(xR (ETFE2i) 50 BRT wrEam [ | s e
Fig 4. MS-T10KP (0.74 kg) Fig 5. MS-T21KP (1.12 kg) Fig 6. MS-T35KP/T50KP (1.9 kg)

MS-T12KP (0.76 kg)
Note 1. Leave 100 mm space at the bottom of the enclosure when mounting MS-T10KP to T50KP types.

Note 2. 3 rubber bushings are included for MS-T10KP to T50KP types.

E2ER ‘ SMERHIR  Note 3. MS-T O and MS-N [ types can also be manufactured. _—
| 4-M10M TR
R «
1 /
- * 7
! 3 e
|
| g 8
e
1)
i < - +
A

12

320
| ] wo
1 :

5 ] ]
N O %O
ZEER IR 2X2-@62-78 2,
(T a2 2x2-962: A N

220

(j:T<§f§n/;ﬁ) o0 s
Fig. 7. MS-T65KP to T100KP zozm Mah
MS-N125KP to N220KP v

Fig. 8. MS-N300KP/N400KP (27.5 kg/28 kg)

Dimensions Weight
| kst AlA[AB| B [BA]BB| C CAlMI[ NP kgl

IMS-T65KP/T80KP 160 120 80 | 270 | 220 25 145 45 M5 22t035| M4 2.9
MS-T100KP 190 | 150 | 100 | 305 [ 260 | 25 | 163 | 67 | M6 [22to35] M4 4.0
[MS-N125KP 230 | 170 | 90 | 384 [ 330 [ 20 | 190 | 80 | ms M6 8.0
[MS-N150KP/N180KP/N220KP| 270 | 200 [ 120 | 484 | 400 [ 44 [ 200 | 85 | M8 M6 [ 12.816.2/16.2

A\ I
2/T1 4/T2 6/T3 98 96 ‘ = E

MS-T21. T35, T50%

————————

7
111,312/ 513
21 /

i
43 31 1 il E—t‘ OFF
N e
R ,,?‘ ‘ i o on
bl

14, 22 44 32
‘ ””” I T T"
I E"I ‘ |
s T
2T 4M2 6M3 98 %6 | = E 2/T1 4/T2 6/T3 98 96 | =€

MS-T65~T1007_ MS-N180~N400%
MS-N125~N150%

Note 1) The figure above shows the same power supply for both the main circuit and control circuit.
The solid lines show completed wiring while the broken lines and double-dashed lines are still in need of wiring. (For the double-
dashed lines, use the power supply attached to the unit)

Note 2) If the power supplies for the main circuit and control circuit differ, power wiring between the 1/L1-OFF button broken lines and the
3/L2-TH95 double-dashed lines is unnecessary, but the OFF button and TH95 terminal should be wired from the separate control
circuit power supply.

Model Name || Model Name || Model Name || Model Name
MS-T10KP MS-T65KP MS-N125KP || MS-N400KP
MS-T12KP MS-T80KP MS-N150KP
MS-T21KP MS-T100KP || MS-N180KP
MS-T35KP MS-N220KP 89
MS-T50KP MS-N300KP




MS-T/N Series Magnetic Starters/Magnetic Contactors

® Reversing Magnetic Starters (Enclosed Type) Enclosure (Case): Steel
Paint Color: Munsell 5Y7/1

Protective Structure: IP20

EBER 4-M6f3 AR

3
< (N25~N220) 4-MA BAEFAR
2 L «
R
il g ViE
(]
S| 8
& o
N 4 4
BEN
180 b —@—
220 AA ¢
A
[ i | I ﬁ
- 18}
}4] A AR %DI 3
2)(4-(;}3‘2 ‘ ‘ BT q\ %
(i%gi\nifr) ‘ 40 0 40 ‘ \ Msnl 2aon ac | a8\ | ac
ErEam T T
P 12 L(T35~T80) P 42 U(T100. N125~N400)
Fig. 9. MS-2xT21KP (2.0 kg) Fig. 10. MS-2xT35KP to T100KP, MS-2xN125KP to N400OKP
Note 1. 3 rubber bushings are included for MS-2xT21 to T50. — Dimensions W[iig]ht
~ ~ A|AM][AB[AC] B [BA]BB] C [CA o r dl
Note 2. MS-2xT U and MS-2xN U types can also be MS-2xT35KP, T50KP 300 | 250 | 60 | 40 | 235 | 160 | 35 | 130 | 70 4 | M5 47
manufactured. MS-2xT65KP/TBOKP 320 | 270 | 100 | 60 | 270 | 240 | 15 | 140 | 70 4 | ™6 6.6
MS-2xT100KP 410 | 350 | 140 | 60 | 330 | 270 | 35 | 154 | &7 4 | ™6 10
MS-2xN125KP 440 | 370 | 120 80 424 | 350 39 170 94 4 M6 15.5
MS-2XN150KP/N180KP/N220KP 520 | 440 | 160 | 80 | 524 | 440 | 44 | 209 | 90 4| M6 | 205/28.5/28.5
MS-2xN300KP/N400KP. 600 | 500 | 130 | 120 | 604 | 500 | 54 | 230 | 100 4 | M8 46/47

ST

i
]
T T r
U1 /302 f513 [ T T
a1l a2 5361 1321 43T 3T AT A213+ 21 \MLN\BLAS 4331 g3 794
| | N

A Tl

N1507 43 #-TM)L-12
CTHfE$ A L

| T
MS-2 X T65~T100f% T e e -

NS 2X N125% L = o MS-2X N150~N400F

Note 1) The figure above shows the same power supply for both the main circuit and control circuit.
The solid lines show completed wiring while the broken lines and double-dashed lines are still in need of wiring. (For the double-dashed lines, use the
power supply attached to the unit)

Note 2) If the power supplies for the main circuit and control circuit differ, power wiring between the 1/L1-STOP button broken lines and the 3/L2-TH95
double-dashed lines is unnecessary, but the STOP button and TH95 terminal should be wired from the separate control circuit power supply.

Model Name || Model Name

MS-2xT21KP || MS-2xT80KP

Model Name || Model Name
MS-2xN125KP || MS-2xN300KP
| MS-2xT35KP [[MS-2xT100KP|| MS-2xN150KP [[ MS-2xN400KP
MS-2xT50KP MS-2xN180KP
MS-2xT65KP [ MS-2xN220KP
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MS/MSO/S-2x L[] Reversible Magnetic Starters/Magnetic Contactors /
MSOD/SD- [1 DC Operated Magnetic Starters/Magnetic Contactors

e,
4.3 MSOD/SD-[] DC Operated Magnetic Starters/Magnetic Contactors

The operation coil is dedicated for DC

@ The operation coil can be used with a separate power supply for
DC operation.
(Main circuit can use both AC and DC)
@ Electromagnet buzzing does not occur.
@ The coil doesn't use saving resistance so there is no inrush current.
(Excluding N600, N800)
@®SD-T12 to T32 and SD-N600, N800 type operation coil terminals
have polarity.
Connect terminal number A1 (+) to the positive and A2 (-) to the negative sides.

SD-N220
©® Ratings/Specifications (Standard Applicability)
Rated Capacity [kW] Rated Operating Current [A] R )

Three-Phase Squirrel-cage Motor | Three-Phase Squirrel-cage Motor | Resistive Load | FeeAi Auxiliary Contact Therm::%T/z:g:fRela s

Magnetic Magnetic (Category AC-3) (Category AC-3) (Category AC-1) | Theml Y
Starters Curent

Contactors (Note 10) Additional Heater

AC220 | AC380 AC220 | AC380 AC100 | AC380 Standard |, . Designation

10240V |0 40V AC500V [AC690V 10210V 0 a0V AC500 V| ACI0V 10200Vl 020V Ith (Special) Unit Moqel Names| Model Name Range

[A] X Pieces Al

SD-T12(BC) |MSOD-TI2BCKP|3.512.7][5.5[4]|5.56.5] 5.5 |13[13]|12[9]1| 9[9] | 7 | 20 | 13 | 20 ] 0.12to 11
SD-T20(BC) [MSOD-T20BCKP|4.53.7](7575]|7577.5]] 7.5 [18[18)[8[18][17[17]] 9 | 20 | 18 | 20 | '210¢a) THTI8BCKP 0 1210 15
SD-T21(BC) NSODT2ABCKP[5.5(4] [ 1[7.5)11[7.5| 7.5 [25(20)[28(20)[17[17]| © | 32 [ 82 [ 82 | 2a2b | . .. . [THT25BOKP[ 0.24 10 22
SD-T32(BC) — 751551501 11 [3232)[32[32)[24[20] 12 | 32 | 32 | 32 — 'Or( X — —
SD-T35(BC) |MSOD-T35BCKP| 1117.5]| 185115]| 8515)| 15 |40[35|40(32)|32(261| 17 | 60 | 60 | 60 UTAXH1(30 2 | T2(BOKP] 0.24 fo 22

TH-T50BCKP| 29
TH-T25(BC)KP] 0.24 to 22
TH-T50BC)KP| 29 to 42

SD-T50(BC) |MSOD-TSOBCKP|15[11]|22[22](25[22]| 22 S(SN(i?e)[??] 5048](38[38]| 26 | 80 | 80 | 80

SD-T65(CW) |MSOD-Te5(CWIKP |18.5(15][30[30][37]30]| 30 |65[65][65[65][60[45]] 38 | 100 | 100 | 100 | 2a2b

MSOD-TBOCWIKP
SD-T80(CW) (Note(&w)

UN-AX2, 4x 1 or| TH-T65KP | 15 to 54
29[19]|45[37)|45[45]| 45 |85[80)|85[80)|75[75]| 52 | 120 | 120 | 120 UN-AX11 x 2

TH-T100KP 67
TH-T65KP | 15to 54
UN-AX80 x 2| TH-T100KP| 67, 82

SD-T100  [MSOD-T100KP [30[22]|55[45]|55[45]| 55 |105[100]{105(93]85[75]| 65 | 150 | 150 | 150

SD-N125 | MSOD-N125KP [37]30][60[60][60[60]] 60 |125[125][120[120]]90[90]| 70 | 150 | 150 | 150 TH-N120KP | 42 to 105
SD-N150 |MSOD-N150KP|45[37]75[75]{90[90]| 90 |150[150]|150[150] [ 140[140]| 100 | 200 | 200 | 200 (TA)[ 4210 125
SD-N180 _|MSOD-N180KP |55[45][90[90]|110[110][ 110 |180[180]]180[180] 180[180]| 120 | 260 | 260 | 260 T No20KPRH |82 10 150
SD-N220 _ [MSOD-N220KP | 75(55] 132110 32122)[ 132 [250220) [260220][o00200 | 150 | 260 | 260 [ 260 | .~ |UN-AX10x2 82 to 180
SD-N300 __|MSOD-N300KP |90[75] | 160[150]| 160[160]] 200 |300(300]{300[300] [250250]| 220 | 350 | 350 | 350 T NAOOKPRH 105 t0 250
SD-N400 | MSOD-NA0OKP [125[110]220/200]] 225[200]] 250 |400400][400400]350(350]| 300 | 450 | 450 | 450 105 to 330
SD-N600 —[1o0;t60][330(300] [ 330(300]| 330 [630[630] 630[630] [ 500[500]| 420 | 660 | 660 | 660 UN-AX600 ¢ 1| TH-NEOOKP 250 to 500
SD-N800 — [ 2207200 440}400]  500}400]| 500 [800[800]800[800] [ 720720]| 630 | 800 | 800 | 800 (Note 4) [250 to 600

Note 1. The value in parentheses for the rated operating current is applicable in the case of magnetic contactors.
Note 2. Enclosed types are not manufactured.
Note 3. Also manufactured as reversible types (MSOD-2x[1 types excluding SD-2x[1, T32 and N600/N800).
Note 4. Use TH-N600 in combination with a separately sold current transformer (Mitsubishi CW-[J).
Note 5. The magnetic starters listed below are also manufactured.
® Models with 2E Thermal Overload Relay: MSOD-T12KP to T100KP, MSOD-N125KP to N40OKP
® Models with Quick Trip Thermal Overload Relay: MSOD-T12FSKP to T100FSKP, MSOD-T21FS to T100FS
® Models with Delayed Trip Thermal Overload Relay: MSOD-T12SR to T100SR, MSOD-T21KPSR to T100KPSR, MSOD-N125SR to N400SR,
MSOD-N125KPSR to N400KPSR
Note 6. Refer to page 51 for information regarding application to resistive loads and capacitive loads.
Note 7. The main contact minimum operating Voltage and current differ depending on the allowable fault rate. Refer to page 42 for details.
Note 8. MSOD-T80CW heater designation 67A is not manufactured.
Note 9. MSOD-TI] and MSOD-N[I types can also be manufactured.
Note 10. SD-T12 and SD-T20 with spring clamp terminals (SQ) can also be manufactured.
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MS-T/N Series Magnetic Starters/Magnetic Contactors

® Handling
(1) T65 to T100 type and N125 to N80O type coils of (2) Connecting differing DC operated magnetic contactor
DC100V or more cannot be switched by the auxiliary control circuits in parallel and simultaneously switching
contacts of thermal overload relays (TH- [ types). Switch OFF can cause flip-flopping. As such, use one of the
using the contactor relay (SR or SRD type) contacts as circuits listed below.
per the figure below. (MC1: Small Frame, MC2: Large Frame)
Circuit Example 1 Effect of Changing Circuit
- It is necessary to restrict
+ the polarity of the control
[__’7‘ OFF 9’ THR @ EAAF— K circuit powgr supply.
3 - The open time of MC2
| increases.
MC\ E ON
., x Circuit Example 2
-
pa\ |
g - It is necessary to restrict
o + .
S mMc  [AX] 0 s the polarity of the control
a @ @ . R circuit power supply.
AX FAAE—F - The open time of MC2
\ B increases.
AX MC : SD Type
\ AX :SRD Type Circuit Example 3
THR: TH Type
MC1 - The time until MC2 is
@ @ activated increases.

ltem Reference Page Remarks

- Main Contact Rating Page 39 -

- Auxiliary Contact Rating Page 41 -

Related - Operation Coil Page 44 -
Reference Page - Properties Page 45 —
- Performance Page 46 —

- Outline Drawings/Contact Arrangements Page 93 —

- How to Order Page 130 —

- Combining with Optional Units Page 194 —
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MSOD/SD-[] DC Operated Magnetic Starters/Magnetic Contactors

® Outline Drawings/Contact Arrangements (DC Operated Magnetic Starters/Magnetic Contactors)
M T12/T20 (The diagrams show models without "BC".)

o-lp

2-M4raLE
SD-T12(BC) AR M35RL o 2Mes R
ot 7 47
SD-T20(BC) . ks, wors =
3 7 2
~ B
- fi: I & ! ! Auxiiery
a 15 . kﬁ@@@ I- | | o Contact Arrangement
i T3 [EaB] 21|}~ | |
& N )’ |_F|7|7_| © 2 ‘ ‘ 8 X ﬁzvm 13 L1 312 503 21
Sk -t = | | I d d
3| & = I 1atb W\Yf\”ﬁ”\”f
S
8 ldummon s \ \
-IF @@ I I f‘\‘ 14 2T 412 63 22
H - T N
[8.5] [z 10 = (=) (+) 13 L1 312 503 23
44 (56*3)(68"4) 5 100 (130*1) L_’{ 3.9 44 d d d
* =54
#1 3k T AYRAARBYE S 1 = N(UT-AX2(BC). UT-AX4(BC))ft 7.5mm® Nt Bitde@HnsFso-AlR
#2 ~Hik | IEC35mmiBL — LD 2n 5Nt & HE P4 36 5B0CBEBA T AElounting Mo2m am2 eT3 24
#3, %4 < ARF U ARBIE R L= ok (UT-AX11(BC)) - 5313118, 413218 (FfRl) £
Model Name Model Name
SD-T12 SD-T12BC
SD-T20 SD-T20BC
Reversing 2-M4tUA M3.5BU(ENTT YT 2-Mata U BEUAR o H
AR 4. 89( T L
= BB Fi8) s - —r—
SD-2 x T12(BC) - =
| A2() M(+)] A2()
SD-2x T20(BC) |1 gg % ¥
e
R - IS (S
m;g:,' j» T g T T -
<| | —
R iR ul:'u E 4. 89 |
3 Q = 98
Q%%HM /(A:uxiliary Contact Arrangement
ontact
75 ]85 ' Lm"
98 (110*3)(122*4) 5 100 (130*1) 3.9
(l/ nEs
51 TR AYRAARBIE SR L= NUT- AXZ(BC) UT-AX4(BC))ft ,;i“)“”“” Talbx2
*2 <tk IEC35mmiEL — LD 25N HE +2b
*3, %4 Tk #4##xﬁ%}§,§1_/b(m AX11(BC))fit---*3i3118l. *4l3218 (FfAl) 1 L V)
42
Model Name Model Name
SD-2xT12 SD-2xT12BC
SD-2xT20 SD-2xT20BC
Non-Reversing | ,..um 2545288045 s 2M4ts UBRIR 4
Y (eAITYT) 5 100 (130*1) 5
75 I i
MSOD'T1 2(BC)KP a RN ‘ éuoﬂg Contact Arrangement
MSOD-T20(BC)KP | “H_E)
|
5 ]
&
|
gl ( 1alb
Ve 10 Lt
(esbi-zin-7 LT
2.5mm) 105(t5b5-)  M3.58U 5
i e Bl sk d 35X 50 ~ 52,
6 | \enr7y7) 34x52 T HRATAIE 2a
#1 5k AYRFABBNES 1= MUT-AX2(BC). UT-AX4(BO))ft 0Ba)
*2 5% IEC35mmIBL — VDt 2 hS D ik
3, k4 <HE  PANF AR AT =R (UT-AX11(BC)) - #3UE 148 k41218 (R s e 9 96
Mounting Dimensions Also Allow Model Name Model Name
For 35 x 50 to 52, 34 x 52 Mounting MSOD-T12KP MSOD-T12BCKP
MSOD-T20KP MSOD-T20BCKP

Reversing

MSOD-2 x T12(BC)KP
MSOD-2 x T20(BC)KP

2-M4URBTR

o-lp

98(110*3)(122*4) M3.54L
se(ﬂiﬁ\-hx) (tllff /7)5 100(130°1) 2-Mata BN
o 85 75 2 81 ——
) A2( A1) B2()4114]
~
"o at] & 3 Connection Diagram
Hio Y
| | | BCOEE. ERL TV E A,
= . WL pa e
3| | | u | 0| {ii
©| | —| = g
|
O] X BIFRR
< @ e\(FEr)Y T
& 89
vapi- A7 8 Masht 98.5 v
(Meyhri-2pa-7 46 (&VTTYT) E E} F‘
2.5mmy 10.5(Vybi=) 2 4 6 %%
98.5 : Y
#1 vFik | AR ARBIE S 1=y NUT-AX2(BC). UT-AX4(BC))ff D5HE)
#2 <H&  IEC35mmiEL — LD 5Dk
#3, %4 HE PANF U AEBIESR L0 (UT-AX11(BC)) - 313118, 41k 218 () Model Name Model Name
MSOD-2xT12KP | MSOD-2xT12BCKP
MSOD-2xT20KP | MSOD-2xT20BCKP
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MS-T/N Series Magnetic Starters/Magnetic Contactors

B T21 (The diagrams show models without "BC".)

Lk

SD-T21 (BC) 2-MARUBI R (txy;b;ﬂ 2:M4t URRAR

45 / S4(B i)

1
%
®
B
215

60( A<t i%)
56(Aff ik

I g‘oﬂm Contact Arrangement
ami w2 ams
e D b g B8 1321w M2 sis 43 3
M3.540 13| 105 J |5 108 (138*1) E],, ! 1 d,, d,, d,, ‘,,
(NI TYT) 63 (75*3)(87*4) 2a2b
7.5mm® Mounting Dimensions Also Allow
5o ; 14 22 21 6T3 44 32
#1 <k «/Mxﬁﬂmﬁl_/h(umxz(aq UT-AX4(BC))fF BE) For 54 g Masmings x 56 4m2
*2 <Fik  IEC35mmIBL —IL D2 h 5D THmMFAIRE

3, %4 A Y ARA BN S S /h(UTAX11(BC))ﬁ 43I 1E, *413218 (R 1+

Model Name
0.59 kg SD-T21
SD-T21BC
ReverSing 3-Ma%a U AR R

SD-2 x T21(BC) ‘ . ¥ o

MaRL (£ T TyT) ;\Aa.smb(wwrﬁ)

136 (148*2)(160*3)
75(@1##&
73 / EE
\m, i) [ 2201 | we) 215
1 T &
d @ (|
&
n @ D@ ® D o
Sl L=TTle| @l L=T Te) 5
J [ 150 ]
“2 D f1 [] D f1 [] b 7 160 ‘
@) ® @) L
b ® ® @ ® B P p— Ay | Cont
R m—— ﬂ Cf;m Amzwl Ba o 3’;’ ws 9y B8 o 3275/53 o
— R [l SO
_5L T 150(ft ) ‘ 3-M4 2 U FE{F5R 14 222M1  6M3 44 32 142221 613 44 32
x2 42 42
*1 <k T AYRF BB S 1 = v MUT-AX2(BC). UT-AX4(BC))ft
#2, %3 ik Y ARA L ARBHIE R = v (UT-AXT1(BC))f 203118, + 30218 () 4 Model Name
1.44 kg SD-2xT21
SD-2xT21BC

Non-Reversing| ;s Ly S0 SIET) 2Ma7a U H

__ BN 4 t'\lfml?j 5. 108 (138 *1) ) AR
y ] LT
MSOD-T21(BC)KP ASHL [0S || (1I77) 8 P—— -
¢ 2 oy L -
— &
NN & S
HHQ o
ok, . :
§§ i E” mic\r_n» © gﬂm Contact Arrangement
25 & & : &
(A—zy 4A+1) 13 21 11 a2 5/L3 43 31
& J [
®®® ByFRR
W FEIT
2a2b
) 4 & &
182 5 iy i
M3.5% U12.8) | 5|\ (Jeohi-2b0-7 35 45 54
(eATTYT) ' 63 25mm) V&S 63
TR mifisisaxseT bR
#1 Tk I AYRA UABBRHE S 1 =y NUT-AX2(BC), UT-AX4(BC))fF Model Name
#2 <Hik | IEC35mmIEL— LDt 2h BNtk
#3, %4 SHE Y ARA BB R Ly b (UT-AXT1(BC))f sk 313 118, 412218 (i) £ MSOD-T21KP
MSOD-T21BCKP
Reversing M4ta U 3-M4UAE  M35nL
(N7 T7 v T) /EIHR I(t)b77~y7’)
160
MSOD-2 x T21(BC)KP 136 (148 2)(160°3) |
75T i) 3/ 105 .
| 2[R [ ey / 9 N M CERAR Connection Diagram
v lﬁ E |20 = BCOBE, BRLTVE LA,
b D @ X = I (WR AR
o =T Tl (o F Tl [ ‘
Il 0O 12 i
& | Gy sy 8 As L1\ L2\ 1343 31
®) o |® o S8 < | | | |
= = T A X AR AR AU RO
): e = P © 14 22 44 32 14 22 44 32
e ee T .
1‘E 7‘_< 97 95
e.g.e FHY ) O |
10. ao r \"
128 |75 115 5 1% LE*T’? a8 9
1so<isu-r-r,£) PR
Yyt
M3.58U(E2NTT T
ML 777) Model Name
#1 5FE AR ARBE R 1 = N (UT-AX2(BC), UT-AX4(BC)) MSOD-2xT21KP
#2,%3 <P AR BB S T = v (UT-AX11(BC)) -+~ * 213 1B, *313218 (FE ) f+ MSOD-2xT21BCKP
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MSOD/SD-L] DC Operated Magnetic Starters/Magnetic Contactors

M T32 (The diagrams show models without "BC".)

Lk

- M3.550
SD T32(BC) 2-MARUERAN (2IVIT7y7) 2-M4a UBABf R
4.5 1 32(MfFF &
e _ -
© 1 S
I G —~—F
g | ® ® 3 | |
‘Eﬁ: ),,, ] 3‘/__le [oiL 7) | |
£ HEN RN \ | o
&| ( ot ( < | |
b T o PP 1 1 Contact Arrangement
b ®
ﬁ ] o ] o jﬁ)ﬁ* (‘5.(‘3» LUK} a2 513
Want sl IO 5 108 (1381) ko) | 55 45 2 ﬂ,,d,, d
(EVI797))| 43 (65°3)(67°4 i L—rEs )
7.5mm 2m 6/T3
#1 T L AYRA U ARBE R 1=y UT- AXZ(BC) UT-AX4(BC))f DHE 4m2
#2 3P 1 [EC35mmIEL — LDt 2 pS DA
#3, %4 v Y ARALABNE A L= b (UT-AX11(BC))f - %313 14EL. 413218 (F{l) 13
Model Name
SD-T32
SD-T32BC
Reversing 4=
SD-2 x T32(BC) 4-Mat U ERAR o
4-Mah CEBR 1 H & —
4.5_| RBRTE,_ 21 _ it | = |
Bl 7] Man L : 1
o) 53 (BNTTYT) | -
2 4, e PO | L@
P @ 2 i |
T %ﬁ N | |
Hd | &, s el & [ 1 a 1
Y Hieel® eei® e \ eIt )
+ i . ©f % = 4.5 32 | 21 32
i ==l 29 prej e 35mmig
& Q I I N L=l 9%
g Tlesed) lOe@e- T
T T4 T T4 ilie
&.F,u@ *L@qi\q m i f‘zn’i‘» 13 11/1“75/3 u<+> 13 ;g 32 5/313 1
g7 [ T = S TFOT
NV ITYT) 96 35 2a2b
2m 6/T3 44 32 2m 6/T3 44 32
(L—nE x2 4m2 4m2
7.5mm
*1 1k IEC35mmIEL— LDt a2h 5D} ik DIBE) Model Name
1.22 kg SD-2xT32
SD-2xT32BC
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MS-T/N Series Magnetic Starters/Magnetic Contactors

M T35/T50 (The diagrams show models without "BC".)

il

SD-T35(BC)
SD-T50(BC) 1

2-MIBUBRAR

48502

2-M4 Screw Mounting Hole

70041 5%)

{ 1 s \)
12301521) ALﬂ 5

GormE
750188

Auxiliary
Contact

Contact Arrangement

SIS Ay KA BRI ) b (UT-AX2(BC). UT-AX4(BC)) fif

2+t : [EC3smmEAL — LD > 2 h 50
3. tAsHE YA A CHBERIZ Y b (UT-AX11(BC)) f
*31ME 42 (@A)

THMARIRE

A2 A1 13 21 L1

32
‘ 5/L3 43
zazb ﬁﬁii%iiﬁiiﬁiii\iixii%l
14 22 2m 6/T3 44 32
4/T2

Mounting Dimensions Also Allow Model Name | Model Name
0 85 kg For 60 x 70 Mounting SD-T35 SD-T35BC
SD-T50 SD-T50BC
Reversing
FRTIING. i

SD-2 XT35(BC) 3-MataCRRI 7 “ﬂ"fﬁ’%ﬁ — ‘&[7 SR :,
SD-2 x T50(BC)

M35Hal
375 85 (RILITVT)

750 <+ i%) EE
i B
| ®
|
: I
& ®
g 551 Auxiliary
" K @;_‘: 1?;“@ Contact Contact Arrangement
@ A2 A1 13 21 1/L1 5/L3 43 31 A2 A1 13 21 1/L1 5/L3 43 31
[ MAEE] 16 d d
169
150(HR {51 3%) 15| 29(158%1)
T | [P \ R RACSATAT \ Y
U5tk Ay KA DHBESR =y b (UT-AX2(BC), UT-AX4(BC)) ft 14 22 2/T1 6/T3 44 32 14 22 2/T1 6/T3 44 32
1 96 k *2, 35tk A KA oflBiESRI= v b (UT-AX11(BC)) ft 4T2
g 21118, 3218 (@)
Model Name Model Name
SD-2xT35 SD-2xT35BC
SD-2xT50 SD-2xT50BC

N 75(8743)(99%4) M5hal H
- 65(MAT<tiE) | | (ATTYT)
Non Rever3|ng e [SBATRT )/ o s PMIBLERAR o
| ] 5 2

o (N I7 D)

)
MSOD-T50(BC)KP | - S py
i 255\'1"—"» ) Contact Contact Arrangement
ol
£ / v
<7 | 3/L2
- . | A2 A1 13 21 111 5/L3 43 31
07 EERT | |
k) .
M3stal | | @
P7v7) . . =
12845 \‘ 02 ey — i L.hq EPLE
16.7*6)| 33 C
2 B 55 B e ‘ no= 2a2b
(p—; &
SMMOEE ) | |
Ay KA BRI Y b (UTAXRBO), UTAXAEC) Witk 60X70
“2<H 1 IEC35SmmIBL — LDt > & 2 5 Dtk T LRI 4
“3, <A $ KA SHENES L= b (UT-AXT1BO) ff :
31 4 2@ @) f L
55k b —#FFU 22A LT, '6 ik : E— 2P0 20A L E ”_ZS_J
Mounting Dimensions Also Allow
For 60 x 70 Mounting Model Name Model Name
1 09 kg MSOD-T35KP MSOD-T35BCKP
MSOD-T50KP MSOD-T50BCKP

3-Ma UM
Reversing o sotaissy PR

(wNTT7YF) | _ 75ERAT %)

=

MSOD-2 x T35(BC)KP M3shl g o 85 5 129(1581)
- ELITVD) - Matal
MSOD 2 X T50(BC)KP fil ( — @ 7 ° M‘é‘ﬁi Connection Diagram
T ~ i J— - . BCOBE. BRLTLWELA,
= B e S e et | T G N L [EESEE)
%ﬂ@@ﬂ=ﬂ@§ = e
(B | |
[Tal H o =
55 He.5.0 Ry N 1 183
S at ! s
NEER ¢ o o 17
fEER | o N
ForyoY) ] o o
o Tsl B M35t (277 vF) [ S—— \‘”
12,84 0.6\ M4t %4 Tutrp/i— I
16.7%5 1335 \(ELITZY) (Jesbsi~ 7opp wme
M54aC %5 T 35 AhO—% 2.5mm), ™ T2 T3
ELIT7VT) 150 <t i%) Model N Model N
“HE Ay KA RBIER= Y b (UT-AX2BC)., UT-AX4BC) oce Tame oo e
2.2kg 2, *35HE YA K4 HBERL= b (UT-AX11(BC) ff MSOD-2xTS5KP | MSOD-2xT35BCKP
2 1@ 3 2@ (@) MSOD-2xT50KP | MSOD-2xT50BCKP
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MSOD/SD- [J DC Operated Magnetic Starters/Magnetic Contactors

=
M T65/T80 (The diagrams show models without "CW".)

SD-T65(CW)
SD-T80(CW)

s
s
L

75
106
o

70

R !
e Vi X L
e ot |
(2o spEam s 133 (l61s1 2M4 AR .

Contact Arrangement

iR Ay FA SEBEAI= Y b (UN-AX2, UN-AX4) ff Mtk 77x82 (M5 BL) R
2, *3FiE ¥ A KA SHBER2= o b (UN-AXT1) ff THMAETHE :
2 B2 E @ 1 A1A2 13 21 11 32 513 43 31

\ El'-l"?[' d ¢ ¢ I__?x
wf 1\I 22 )ﬂ 4sz eﬁa )4 32

Mounting Dimensions Also Allow Model Name
21 kg For 77 x 82 (M5 Screw) Mounting SD-T65
SD-T80
Reversing

3-M5 L AHRAFIR .
SD-2 x T65(CVV) (B8 womam

3-Ms ARAAR

SD-2 x T80(CW) R % 4 RS 7y
102 [ <13
)
"
1
a0
é H
g
Q&
= £ [a1Az 1321 VT2 OIS u3a aqp 43 21 L1 L2 53 433
L] Egﬁldddlﬁldddl
21 5 139 (167+1) ‘g (=] 'ﬁ' 'ﬁ"\"ﬁ_-\- v -\T_ _\i_-ﬁ__\_-\_-
2 +-
6. 204 (fetik) og
216 < 14 22 271 4/T2 6/T3 4432 1422 571 42 63 4432

“1HiE ANy KA BRI = v b (UN-AX2, UN-AX4) ft Model Name

SD-2xT65
4.6 kg SD-2xT80

uspumBen
Non-Reversing " S i
= L
MSOD-T65(CW)KP i
MSOD-T80(CW)KP | F
g
= ]
i i %
2-MARR A | 9 70 .
LHH i
Litd || [
1 ! M_b{ = Contact Arrangement
(BEC comar '
A FEEA Y KA S WBES Iy b (UN-AX2, UN-AXA) HERLET. MtHigi 77x82 (M5 %.L) I A1 A213 21 1/L1 3/L2 5/L3 43 31
2. 3R A K4 AREIEAL= Y b (UNAXTY) HERL. 2 & 1 fEf, T LR ARE | d d g
312218 (@) HERLET, al J\— - —%---~\-
“4 ikl e~ SR A LT OTEERLE T, S
*55Fikl b — 20U 67A DA R L £ ¥, (MSOD-TBOCW 67A (& B{EFRE]) 3| 14 22 44 32

97 95

2/T1 4/T2 6/T3 98 96

Mounting Dimensions Also Allow Model Name
2.4 kg For 77 x 82 (M5 Screw) Mounting MSOD-T65KP
MSOD-T80KP
59 98 M6 3l
everSIng 102 (BRjdsti®) (EE, FRESf)

j14 21 M4 Rl
MSOD-2 x TE5(CW)KP i 2 [ M
MSOD-2 x T80(CW)KP S ‘ = = —~
z |
o H &
E é g % \g ﬁ 3-M5 RLARMAR
> <t
N, Connection Diagram
il ki i B
% i@ LLG(@LWW’) he 2
M6 4L
21 (EE%. [ERESH)
105
d 204 f?gﬂj;ﬁ) 5 139(167%1)
M HEEAN Y KA D HBESR 1=y b (UN-AX2, UN-AX4) ft&RLET,
4.9 kg 2N E — S 54A IFOFEERL £ ¥, Model Name
*3 kIR E— SIFU6TA DTEERLE T, (MSOD-2XT80CW 67A (3 BUHERH]) MSOD-2xT65KP
MSOD-2xT80KP
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MS-T/N Series Magnetic Starters/Magnetic Contactors

B T100

SD_T1 oo 100(114 3 1) (1283 2) 2-M51a U FEAF I
10, BO(ERfH <) M4f L(I T Ty 7) 12,
Al A2

17,

255

1 32 513

2-MSAERfFR

g i I - |
= i |
2T1__4T2__ 6IT3] i B 3 Contact Arrangement
& S ! | TVl a1A2 13 21 a1 32 513 43 31
Tl AN o | & g
5, \Ms5 U - — X RV ( \S W W
32 (2, ERESH)10] ! 157 80
3.0 kg 1. R 2T A KA SRR TS  hUN-AXBOY - - - # 1AL 205 20B(@R)E 160 1422 21 472 6/T3 44 32
[ Model Name |
SD-T100
Reversing
-M6 TR
SD-2xT100 IMERRMA
MR L &)
(Ed. ERESH)
M4 L (eI T7 v 7) 3
129 10| r~
i IE’ =

32

100(RfFFi%)

11 3/L2 53

A1A2 1321 4331 A1A2 13 21 11 32 513 4334

B RO

1F 1o
32 0] 167
1.5 247(BfHi%)

270

3-M64a U FImfF7%

Contact
Arrangement

6.9 kg 14 22 211 472 6/T3 4432 1422 51 4m2 o3 4432
Model Name
SD-2xT100

. 2-M5 B UA
Non-Reversing| ., 104 -8ombiiz, itk "~ 10 157
(% 15 R A 119
ERESH) £
MSOD-T100 D

RIS

= 0[]] 100 Contact Arrangement
% y J— 80 ~ 11 312 513
g~ Ytzyhs— — - A1 A213 21 43 31
E (Wtobss— F - ] | d d d
a-7 . \I _\__ - __\__ _\__
1ol g
‘ l R 14 22 44 32
&
B D
e 9|7 95
M6 13.C
(ES 1 -\ — o
EhERH) = \' 7
D RACFRA Mo i4r
100(114 * 1)(128 2/T1 4/T2 6/T3 98 96
3.5 kg (114 1)126 %
*1, *z-h?it:w'r N7 fBhiE P :
1EfF, 2 & 2(@@@ B Model Name
*3 e~ 7n¥v 67A82A DHE & MSOD-T100KP
: M6l (FEd. (FhES
Reversing 65 17 (2. SLBEM)
123.5( B 17 167
MSOD-ZXT'l 00 i 133
%|<|8le 3-MER BT
3% 3 / Connection Diagram
Nl
§ “[u‘: o 1/Lf/?s/? o mz D TL” glu gu gu oy
8 | ST
2 w2 uzm 1622 PR3
b .
Uinman) gt
115 247( WS F3E) | B
270
7.2 kg . oy — Model Name
*1 13— 2FU67A. 82A DIFAERLE T, MSOD-2xT100KP
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MSOD/SD- [J DC Operated Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

B N125

M4tL(EITTvT)

SD-N125 102(114%1) (128%2) NABUABAR
6], Q0T iE) | ML (tNTT5T) 126
M A2 ]
o T
o

23

ﬂ] Ai\Mﬁ BAR

| U1 32 513 Contact Arrangement
s
£ <8
s i O co
- 13 21
- 1 A1A2 (13) (31) 11 32 513 (23) (41)
: l By f 4554
T H 7 V ) 14 22 2/M 6/T3 44 32
J M8HRL 16 4/T2
32 \(gg‘«mmm 1l 162 T (14) (32) (24) (42)

#1, %25 E A AR A AR R L =y (UN-AX8O) it -+« s 112 1B, sk 205 248 (FE ) et

4.3 kg
Reversing

SD-2xN125 M8#L
(. FRESR)
0
o
<3
&
E | atAz 1321 T I2 O3 yzay arp2 13 2q L1 312 513 4331
I !
| BT s ) 2 B s B
T J—— &
28 2MBAL R 2 < 1422 31 4T2 B3 4432 2 o1 a2 T3 4432
9.2 kg Model Name
Non-Reversing
SD-N150
4L
120 (er7747°)
.M?{%L 128.5
120 , 4-MSEBFIR
| :
N = —a
Eal
1
&
¥ ,I =4 [Jem [
& j Contact Arrangement
2
= 13 21

[ A1A2 (13) (31) 11 3L2 513 (23) (41)

o s B ]

i 1695 1422 2T1 47 6IT3 44 32

(14) (32) (24) (42)
[ Model Name [ Model Number |
[ SD-N150 | SN2971 |

Reversing

SD-2xN150 -

AtA25361 1321 LT 32 O3 4354 aqap 1321 UL 3"-2 513 4331 8371

O A O

5462 1422 2Tt 4T2 €T3 4432 2T1 4/T2 673

10kg 99

25 (mifit)
2%

Contact
Arrangement
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MS-T/N Series Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

B N220

(4-M612 U FIRAY) MABL(ELTITy7)
SD'N220 Mmé'_ - | 1200 ft i) -
(£4I757) (5T E] 4M6H UERER 1485
o i A2
& E 1
H 128 .
T 32 53 1 l AvMGHEﬁA
+
S = J 5 [en ‘
§| Contact Arrangement
h | 8l 2
2T 4m2 63 | 13 21 43 31
@ | L ;\1&;\?(13‘) (31) 1QL1 3L2 53 (2‘3) (G
o .ere. RV S P
16 1j j: 31’1 6/T3 )4 :«Z
7] — 2005 (4 32 7 T2 77 0y @2)
\ MI0RU(ES, ERESR)
7.5 kg [ Model Name [ Model Number |
[ sb-N220 ] SN2981 |
Reversing
SD-2xN220 MY, e -
4 162.5 N |
- o i |
5HE i
! o |
= JﬂJ L
[ S TR
— m M8
jm BiFR
'OTFCR B
Jedieiuelgl ' -
14 5 é MAZ?SSW 1‘321 ”d“ 3’(;-2 5:3 4‘331 A1 A2 1‘3 21 12“ 352 5’dL3 7331 8‘371
47’ 10, 214.5 £o {0y P G I e 0 I S I L, 8 W
SA0(ERfFHi%) \ se Hj\ﬁ HF\ y \W’lvﬁjw[\ 3 \\H#
| 370 4-M8% U IR £ 5462 1422 1 42 63 4432 1422 oy am2 s 4492 8472
17 kg
Non-Reversing
SD-N300 (4-M8%3 UBIRAFY) — Maf U (tIN T Ty 7)
a1 145(RA 1
SD-N400 g —f BT 4-M8t UABRMR 162 163
o] rL_ﬂ‘ s (A-MSARIR)
@m1 e EF [_QI'F 160) -MEARHR
=] —O.T-
R ] 32 513 Tlo
|| =
th -
%g = L-J 2 4 E:U ol j . Contact Arrangement
8 glgl o
21 4/T2 6/T3 & gl & 13 21 43 31
: - : A1A2 (13) (31) 1/L1 32 513 (23) (41)
i | T | BT
— 4 b
(Wfav) o 23 o o __%’- (14 B 2T ama 6T 44 32
M1283 U (%, EnERA)
13 kg Model Name Model Number
SD-N300 SN2991
13.5 kg SD-N400 SN3001
Reversing
SD-2xN300 (e Fomat) g — w5t
A |
SD-2xN400 - | [
= [ wle
T | | IMES]
i |
A - L.
2 -
& — »%—»—f M3
& BAR
‘Gé A1A2‘5361 1‘321 ”dU 3/;2 5/;3 4‘331 A1 A2 1‘3 21 1/dU 3:;-2 5";-3 4‘331 3‘371
B o
A SRR IR a SRR
S5 i) g 5462 1422 71 42 6T3 4432 1422 oy am2 ems 4432 8472
395
28 kg Model Name
SD-2xN300
29 kg SD-2xN400




MSOD/SD- [J DC Operated Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

M N600/N800

AMIOBIRAIR

L
SD-N600 (&n7757) i M16RUES. (ERELf
_ 99) (263(Bft<TiE)  / J/ o 0
SD-N800 Ao [\ios 250(RRfif %) }H//f—zsﬁ— .
=} O .\. v/ =]
T )  a——
al L
(R
£l ; oo
E|E <= g o Contact Arrangement
o | & x| & 2 &
NS i .
[ i) i
MK ‘
: 3 y i
1 (Sl } &z S 1 Mo BHSHY wa s
.
AM0BUERAR 80 |_4_0_I 375 2 = - \"’ Y A R
70 127 - - | (:j) éé (;3)(%) 2/T1 4/12 6/T3
375
Model Name
SD-N600
SD-N800
Reversing
KIT
SD-2 X N600 M165 U (B2, [ERELH) 21. B
6MI0B LA = F TR a T
SD-2 x N800 230 340 BitR L. K -
T VT > -
3 310@1#@ /mﬂ 5!.-,1 ! | E
! e
s f :
5 R J —— ¥y gm0
Scréw
hd -] o0 Mounting
g 5| — Hole
2 6
< TRLEH FLE —
glg
5(&
3 =
= 8 - I\
: L., i ik .
s § 2|7 rzvioz 1192 819 soorea7s paraay 11 342 S5 meresr Fot
n| ko I R R R AAX A Ot N AR AN A o IR
90 620(BL i) 10 2 | 14224432 rv1 4 s G242 14 224832 s 4z s 54 626472 | o
800
Model Name
64 kg SD-2xN600
SD-2xN800
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MS-T/N Series Magnetic Starters/Magnetic Contactors

4.4 MSOL(D)/SL(D)-[J Mechanically Latched Magnetic Starters/
Magnetic Contactors

Contact doesn't open when power failures or voltage drops occur

@ Installing a reliable mechanical latch mechanism to magnetic contactors and using the
equipped closing and opening coils allows mechanical retention in the closed state.
(Can also be operated manually)

@ The magnetic contactor will not release due to power failures, momentary power failures or
voltage drops.

@ Power saving and no noise type as the coil is only momentarily energized and doesn't
consume power in the regular state. SL-T21

@ Suitable for distribution panels, street lights, important facilities within buildings or the memory circuits of plants and more.

@ Suitable for AC/DC power supply switching and power purchasing/self-generated power supply switching, with 2 units
combined.
(Applicable with MSOL(D)/SL(D)-2x [ types that have a mechanical interlock equipped as standard)

©® Ratings/Specifications (Standard Applicability)

Rated Capacity [kW] Rated Operating Current [A] Gonventonal Auxiliary Contact Compatible
Three-Phase Squirrel-cage Motor | Three-Phase Squirrel-cage Motor| Resistive Load | FreeAr (for Reversing) Thermal Overload
Magnetic Magnetic (Category AC-3) (Category AC-3) (Category AC-1) | Themd _ Relays
Contactors (S,\fif:g 220 | 380 220 | 380 200 | 380 | ™ F S;f';,';ﬂl Vodel De::it:t'ion
to to |500V|690V| to to |500V|690V| to to i Valid  |Demayetzeion Names x Name Range
240 V{440V 240V|440V 240 V|440V i) )
H Pieces [A]
SL-T21(BC) | MSOL-T21(BCKP | 5.5 [4] |11 [7.5]|11[7.5]] 7.5 [25[20](23 [20{17[17]] 9 | 32 | 32 | 32 0.24 to 22
TH-T25BC)KP 024 t022
SL-T35(BC) | MSOL-T35BC)KP {11 [7.5]|18.5[15]|185[15]] 15 [40(35]{40([32]{32[26]| 17 | 60 | 60 | 60 " UT-A))((121(BC) TH-T50(BO)KP 29
TH-T25BC)KP | 0.24 to 22
SL-T50(BC) | MSOL-TS0BC)KP |15 [11]{22 [22]|25 [22]| 22 (55(50)50){50 [48]{38[38]| 26 | 80 | 80 | 80 (2a%bx 2) THTS0BOKP| 29 to 42
SL-T65 MSOL-T65KP [18.5(15]{30 [30]{37 [30]| 30 |65 [65]|65 [65]|60 [45]] 38 | 100 | 100 | 100 TH-T65KP| 15 to 54
SL-T80 MSOL-T80KP (22 [19]{45 [37]{45 [45]| 45 |85[80]|85(80]|75[75]| 52 | 120 | 120 | 120 UN-AXT1:2 TH-T100KP 67
1a2h |1alb TH-T65KP| 15to 54
SL-T100 MSOL-T100KP (30 [22]{55 [45]{55 [45]| 55 |105[100]|105[93]|85[75]| 65 | 150 | 150 | 150 (1226 x| (1a1b| Un-Axaox2 [TH-TI00KP| 67, 82
122b | % 2) [(UN-AX80x2)
SL-N125 | MSOL-N125KP | 37(30] | 60[60] | 60[60] | 60 [125[125]{120[120]{ 90[90] | 70 | 150 | 150 | 150 (1a2bx) THN120KP(TA) 42 to 105
SL-N150 | MSOL-N150KP | 45[37] | 75[75] | 90[90] | 90 |150[150]{150[150]{140[140]| 100 | 200 | 200 | 200 4210 125
SL-N220 | MSOL-N220KP | 75[55] | 132[110]132[132]| 132 |250[220]|250[220] |200(200]| 150 | 260 | 260 | 260 | 1a2b UN-AX150x2 | TH-N220KPRH | 82 to 180
SL-N300 | MSOL-N300KP | 90[75] | 160[150] | 160[160]| 200 [300[300]|300[300] |250[250]| 220 | 350 | 350 | 350 |(2a3bx2) y TH-NAOOKPRH 105 to 250
SL-N400 | MSOL-N400KP |125[110]220[200]|225[200]] 250 |400[400] {400[400]{350(350]| 300 | 450 | 450 | 450 105 to 330
SL-N600 — 190[160]330[3007{330[300]| 330 |630[630]|630[630]{500[500]| 420 | 660 | 660 | 660 | 1a2b UN-AX600x1 | TH-NBOOKP | 250 to 500
SL-N800 — 220[200] | 440[400]{500400)| 500 |800[800]{800[800]| 720[720]] 630 | 800 | 800 | 800 |[(3a4bx2) () (Note 3) | 250 to 660

Note 1. The value in parentheses for the rated operating current is applicable in the case of magnetic contactors.

Note 2. Use model names SLD-T[, SLD-NO or MSOLD-TLI, MSOLD-NLI for DC closing coils.

Note 3. Use TH-N600 in combination with a separately sold current transformer (Mitsubishi CW-[).

Note 4. Reversing (SL(D)-2 x T, SL(D)-2 x N[O or MSOL(D)-2 x TJ, MSOL(D)-2 x N[ types) can also be manufactured.

Note 5. Refer to page 51 for information regarding application to resistive loads and capacitive loads.

Note 6. The main contact minimum operating voltage and current differ depending on the allowable fault rate. Please refer to page 42 for
details.

Note 7. No specification needs to be made for contact arrangements that are valid and self-demagnetizing.

Note 8. MSOL(D)-TO and MSOL(D)-NO types can also be manufactured.



MSOL(D)/SL(D)- LJ Mechanically Latched Magnetic Starters/Magnetic Contactors

® Operating Transformer Capacity,

Capacitive Tripping
Operating Minimum Capacitance | Capacitive
Transformer For Capacitive Tripping | Tripping Device
Frame | Capacity (For AC (For AC200 V) Model Name
Operation) (MF) Note 2
(VA) Note 1 | AC100V | AC200V
T21 7510 100 40
T35 7510 100 40 CTU-A1 |CTU-A2
T50 75 to 100 40
165 75 to 100 150
T80 75 to 100 150
T100 100 to 150 150
N125 100 to 150 150
N150 100 to 150 150 CTU-B1) CTU-B2
N220 150 to 200 150
N300 200 to 300 150
N400 200 to 300 150
N600 300 to 400 600
N800 300 to 400 600 cru-crjcru-ca

Note 1. The minimum capacitance for capacitive tripping is the
value required to trip the circuit within 5 seconds of a
power failure.

Note 2. CTU type capacitive tripping device specifications.

- Charging for at least 10 seconds at the rated voltage
allows for tripping up to 30 seconds after a power
failure.

- Tripping Coil Rated Voltage/Frequency
For AC100 V: 100 to 110V, 50/60 Hz
For AC200 V: 200 to 220 V, 50/60 Hz

- Uses an electrolytic capacitor, so the capacity should be
checked periodically.

Note 3. An electrolytic capacitor is used. Touching the conductive
portion may cause an electric shock even if the rated
voltage is OFF. Check if the product has been completely
discharged by using methods such as shorting terminals
1 and 2 through the resistor before starting maintenance.

® Structure/Operation
@® Structure

Weight: 0.4 kg

CTU-C20) & & WA 1
CTU-C10) & SRS

4-MAFRUF R

75LF

M3.5% L
(EV7797°)

Capacitive Tripping Device CTU- OO Outline Drawings

Make Contact
MT :SL Type Tripping Coil
RX :Rectifier
C :Capacitor
R :Limit Resistor
RT :Off Delay Timer

Capacitive Tripping Circuit Example

The solid lines indicate CTU type.
MC :SL Type Self-Demagnetizing

The latch is installed above the unit for T21 to T80 types and beneath the power supply side the unit for T100 and N125 to

N800 types. The figure below shows a typical application.

K 3lsLadn

BlstLERD

Ls—A
A

e AEFXvIT

WD

BAAAL

BEEHD

=1l

a. Open State b. Retention State

Latched Type Structure (SL-T21)

Lk 3 P i
LR =

b. Retention State

a. Open State

Latched Type Structure (SL-N150)
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MS-T/N Series Magnetic Starters/Magnetic Contactors

@® Operation

Closing

(1) Energizing the closing coil attracts the movable core,
engaging lever A or the latch receiver to the latch while
simultaneously close-circuiting the main contact.

(2) When the latch engages the self-demagnetizing contact
is open-circuited, stopping current to the closing cail
and completing the close.

Tripping

(1) Energizing the tripping coil attracts the movable core,
freeing lever A or the latch receiver from the latch.

(2) When the latch is released the movable core returns to
its original position and the main contact is opened.

@® Manual Operation

The contactors can be manually operated for the purpose

of sequence checking. Manually close or trip the contactor

using a screwdriver as per figures 2 to 5. However, do not
operate manually if a current is flowing through the main
circuit, as there is a risk of electric shock due to arcing.

@® Control Command Duration (Minimum Energize Time)
The command duration of external switches that direct the

closing coil or tripping coil must be 0.3 seconds or more for
T21 to T100 and N125 to N220 types and 0.5 seconds or
more for N300 to N800 types.

If the closing signal is too short,
use a timer such as those listed
above to convert the signal to a
signal of 0.5 seconds or more.

Press PB until the closing
operation is confirmed
(0.5 seconds or more).

Fig. 1. Circuit Example

Do not touch Manual Closing

this area
Lever
(White)
Manual Closing Lever
Manual Tripping (White)

Fig. 2. Manual Operation
(SL(D)-T21 to T50)

Fig. 3. Manual Operation
(SL(D)-T65/T80)

Manual Tripping

Manual Closing

Manual Tripping

Fig. 4. Manual Operation
(SL(D)-T100, SL(D)-N125 to N400)

|

FH5ERTL

) mﬂ?jﬂ
L

A HIEERIOAN-EH U RET
EARICHEICLADBD T,

—=

Fig. 5. Manual Operation (SL(D)-N600/N800)




MSOL(D)/SL(D)- LJ Mechanically Latched Magnetic Starters/Magnetic Contactors

® Handling

® Model Name

An SL in the model name indicates an AC closing coil while
SLD indicates a DC closing coil. Magnetic starter (with
thermal overload relay) model names are either MSOL type
or MSOLD type.

® Operation Coils

S and SD types have different coil rated operational voltage
ranges for both closing and tripping coils. The closing and
tripping coils are both short-rated for 15 second operation, so
be sure to connect a self-demagnetizing contact in series with
the coil. The allowable range of the applied voltage is 85 to
110% of the rated voltage.

® Operating Switch Contact Capacity

Caution is required as the coil input to SL and SLD types is
greater than that for S and SD types. Coil breaking in regular
operation is done by the self-demagnetizing contact, so
operation is possible using a closing relay or operating switch
with making capacity equivalent to the coil input. However, in
some cases the command duration is too short (approx. 0.5
seconds required), or breaking may be triggered by external
shocks, so a contact with breaking capacity should be used.

® Closing and Tripping Commands

Configure your system such that the closing switch
and tripping switch command signals never overlap
(simultaneous contact).

® Application Example

® Power Supply Capacity
Caution is required as the momentary input to the operation
coil is greater than that for S and SD types.

® Control Circuit Wiring

Do not remove the wiring for the operation coil and self-
demagnetizing contact (bold lines in figure below) but wire
according to the caution nameplate attached to the unit.

The standard product is wired
between the control coil and
self-demagnetizing contact.
(Bold Line Parts)

Circuit Example

@® Disassembly

Mechanically latched magnetic contactors are calibrated
assembled products, so the coil cannot be replaced or
disassembled. (Do not disassemble.)

Fig. 6. shows an example using a latched type for both regular and backup use with switched power supplies. Fig. 7. shows an
example using a latched type for regular operation and a standard type (without latch) for backup use. When switching with a

timer use periods of 0.2 seconds or more.

MC+ : Regular Power Supply Magnetic Contactor SL-T/N
MGCz : Backup Power Supply Magnetic Contactor SL-T/N
VSR : Voltage Relay SRE
RTt : Regular/Backup Period Timer (Off Delay)
RT2 : Backup/Regular Timer (Off Delay)
F : Fuse
R1 81 T1 R2 82 T2
F F
‘ RT1
VSR —~ RT2
MC2 MCc2
— X ¥ (7v7x)
MC1 MCc2 MC1
(7vFR)
W
u v w
B @
Fig. 6. Application Example (Latched Type For Both Regular And Backup)

MC+1 : Regular Power Supply Magnetic Contactor SL-T/N

MCz : Backup Power Supply Magnetic Contactor S-T/N

VSR : Voltage Relay SRE

RTt : Regular/Backup Period Timer (Off Delay)

RT2 : Backup/Regular Timer (Off Delay)

F : Fuse
R1 81 T1

MmC2

(5v%%L)
MC1

(59 F3)

Fig. 7. Application Example (Latched Type For Regular, Standard Type For Backup)

Note. * contacts are self-demagnetizing contacts wired to the closing coil (MC1, MC2) or tripping coil (MT1, MT2).

Iltem Reference Page Remarks

- Main Contact Rating Page 39 -

- Auxiliary Contact Rating Page 41 —

Related - Operation Coil Page 44 —
Reference Page - Properties Page 46 -
- Performance Page 46 -

- Outline Drawings/Contact Arrangements Page 106 -

- How to Order Page 130 —

- Combining with Optional Units Page 194 -
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MS-T/N Series Magnetic Starters/Magnetic Contactors

® Outline Drawings/Contact Arrangements (Mechanically Latched Magnetic Starters/Magnetic Contactors)
B T21 (The diagrams show models without "BC".)

il
SL(D)-T21(BC)
M3.58L M4l

(©VI7y7)  2-MABUBBRR (2 77y7)
45 H/ 54(R <)

Auxiliary
Contact

Contact Arrangement

#®A

A2 J1 13 21 1/L1 5/L3 43 31 jﬁ
2a2b ’—[5’ 7 77 7777 _ Tt 7?
14 22 21 S/TS 44 32 6
4/T2
MfdtiEIE54X56 TH
*1<Hi& - 2L —JL P p S DT MAPIRE
X1+ | IEC35mmIEL — LD > & 0 5 OsHEk Mool Name Viodel Nams
0.55 kg SL-T21 SL-T21BC
SLD-T21 SLD-T21BC
Reversing ‘wﬁjfp, ST LA
L

60(B <)

I
SL(D)-2 x T21(BC) |
4-M4nLA '
BN 45 54 Ti) 19 _54(0RAI i) . ‘ -
(ﬁ‘ﬁg.;) M4l Ty U
73 (eNITyT) P D N N P, BftsHikIE54X56 T b
SISV T s ] mifalkE
Auxiliary | Contact 3&}\
Contact |Arangement 135 135
A?M 13 21 /u L2 /La A2 Al 13 21 ’u L {.3 E1
M3.5%0 d \d d d d d \
(&TTYT) \ X\T \ T 2 ’\’ Y 3|
. N _ N _‘ 2a2bx2 22 2 4 6 44 t‘ 1422246432 ?
¥ASTE D IEC35mmigL — LDt > 2 H 5Dtk i [P
E2

Model Name Model Name

1.15kg SL-2xT21 SL-2xT21BC
SLD-2xT21 SLD-2xT21BC
M T35/T50 (The diagrams show models without "BC".)

il

2-M41 U F7%
SL(D)-T35(BC) - ERin
SL(D)-T50(BC) o Lomnn o i E
- L¢ GO & /tw
3 : ° ol : !
P B i & m
; . ol . ! ! 14 3 WL Contact Arrangement
& el -Riler | ! ! Contact
b —— o8 4 BA
| LUsliek , | s f—j
N D & i 5 65 A2 A1 13 21 11 92 513 a3 31 ds 51
EE ; T = \ A. L ‘ 75 2a2b ‘, d ,d ,d, |
M5t 7%.9 [ 1133 .
— & H e WAFsHiER, 60X70 14 22 2m1 613 44 32 6 ‘

L2 THBMAE 42

*1 Dimension: Width Dimension from Center of IEC 35 mm Rail

Model Name Model Name
0.68 kg SL-T35 SLD-T35
SL-T50 SLD-T50

Reversing 3-M4t U RN ©
e
SL(D)-2 X T35(BC) Ml [ [
SL(D)-2 x T50(BC | EE
D-2xTSEC) | EE
IEHCR . 4 | |
o] Fer = _v
AT e e . Y
®"® @@ @@ ® = : 5 150 ‘
g ol L ! E o E 2 Auxillry|| Coract
g J“@N & @ @n ® i{é CoEct TRYEIH) i 13 21 u Lz |_3 43 31 g5 1 u L2 s
£ @ 2206x2 Y\‘\ﬂ 31 \ Y\N#?% i
133 16 M2 246 4 v L
I 169 §37‘50(“{#¢;£) ‘5‘ 1516 "JT T1 T2 T3 T| T2 T3
160

Model Name Model Name

SL-2xT35 SLD-2xT35
1.9 kg SL-2xT50 SLD-2xT50




MSOL(D)/SL(D)- LJ Mechanically Latched Magnetic Starters/Magnetic Contactors

W T65/T80

. ] @ g sy H
Non-Reversing s
pem
SL(D)-T65 A®
58 2:M5 1 UABRAR
SL(D)'TBO 77 (BRI Faans Akl
o| [ 70 mETE .
" ﬂAZ (enz27v7) 10, S am
g o
PRI 2/ s &5 Al
5> ! 2-M4 Screw Mounting Hole -
- ! w I (el Contact A t
s 19 ' 4 VIEC Contact ontact Arrangemen
o P 1 Hem e
e[zl - = a d BA
= Ol i =< >
@ﬁ + o Ay A2 13 21 T2 513 45 51 speyEe
DI - | #Ld KR 47\7?
e o 2a2b ST Y \ ﬂ \ T ga
M6 L ?grﬁ i 1422 271 42 B3 44 32 L ‘J ‘2
(B2, 7]
FRERH) 2 1355 3 Terminal Arrangement in el
ruiee Latch Mechganism ==
*1 Dimension: Width Dimension from Center of IEC 356 mm Rail
Mounting Dimensions Also Allow
1.0 kg For 77 x 82 (M5 Screw) Mounting Model Name Model Name
SL-T65 SLD-T65
SL-T80 SLD-T80
Revers'ng 3-M5 Screw Mounting Hole ©
SL(D)-2xT65 e —
3M5 hUAmtR MOBU
SL(D)-2XT80 (B2, (ShESf) ' H 1o w
50 o8 M4 1 C S
yrerey (775 7) 75 -1 -
102 , p o ) ] . 4
E Tr:ﬁ\ ] L. -
~ 3
" “ i i 204
A = el = 3t : i
* OD * OD R 218
2| C [eeatesal =) [roalea) =il | || L . 0
14 “ t % _ EDN = - BA -
L % . -3 g Ay “3 21 ‘/dU 3/:2 5/:3 © 3 5: GyE1 AL &2 1‘3 2 ”d” 3’:2 5/:3 4‘3 a1 55y 69E1
o> < G e Nod N_od
. (2R ST e O T R Ty
) 1 5 1415 4# 3§ 1422 o1 42 GTa 44 32 (56 @‘J ‘2 1422 o1 42 6T3 44 32 [ E‘J ‘2
o 204 (g < Bl il
216
Model Name Model Name
2.3 kg SL-2xT65 SLD-2xT65
SL-2xT80 SLD-2xT80
Non-Reversing
2-M5HEUTR
n
SL(D)-T100 100 M4 13 ©
10 80(mftti%) (ENTT97) ]
13 55A1E2 120 ’7 l
o] N
pEjo \ RSN
0| @]
i [+
&) 80
9 /L1 3/12 5/LL 100
Hoa
B BIsL
2. | TEx
| 0T a2 61y g e lE255 A1 :
£ IE2551 A1l Tta 111 32 513 43 34
s e NN \"?
M6 5L i Og T (14 \ X \W \
&%a%iéﬁ / 32 -4 2 2T1 4/T2 6/T3 44 32
) SyF BT RE
[ ModelName | Model Name |
| SL-T100 | sLD-T100 |

Reversing

SL(D)-2xT100

M4 12U
(eNVIT7 5 7)

45

32

100 (mftstik)

247( B3tk )
270

3-M6 Screw Mounting Hole
~

R

| 7

| | 10| @0
o|
= BI5L 5I5 L
=
5 & 2 TOBRA
g E I | 1 |
LR [ my 1/;.1 3/:.2 sxdm o g 5 %15'2‘ wdu axdu 5/:3 ©
Qo C "
I 7 A -f-8--% b N - 7 -\ - F-A--§--K -+
o A=y e e T B s et e
< ~ 22 21 4/T2 6/T3 44 32 = 22 2Tt 42 BT 44 32

[ Model Name

Model Name

[ SL-2xT100

SLD-2xT100
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MS-T/N Series Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

B N125

Non-Reversing

MataU(IV T 7y T)
4-Mafa U BB R
Jaailaicl 2Ll R VA

100(114 % 1) (128%2)
90(Rfit 1)
=7

5
SL(D)-N125 e —
I T
2 MARL(ENT Ty T)
| |Mbb(Er77y7)
& E
£
& z o G 7 FREE TR
7 e ﬂ] = awu, B
' = O ! x i
o £ |
2 g s le2ssi A 13 21 11L1 312 513 43 3‘
__‘__‘_g MERU 101 —= 5 2 (A 4 4 \
3 \(E2. wnEet) ho 137 © g T“ 2 jﬁ a2 s,n 44 az
TR YA KA SRAERLZ  DONAXSONT -+ * TR, 252 B [ Model Name [ Model Number | Model Name | Model Number |
| SL-N125 [ stNnosOO [ SLD-N125 [ SLN3541 |
Reversing
ey | it e 2 ¥
SL(D)-2xN125 way I R
13 | 55A1E2 13 L SSAIE s ‘ET ot |
) BB Sl BB sl 5 | (ES EhELf) | FJ 3
1 e Ll b [ \ Es
9] o 9] (o] H !
o Lol
g § !LT: _____ /;s?_ .....
& ] E: T
8
= & - Bl Bl5L
& - : g el ; .
& B 5 8 (SN TOBRA
105 321 4-M6% UBRHR 112 __lu £ e . ?“'&2‘ 2 03 g g e 54 . ‘m 1 3z 813 g o
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MSOL(D)/SL(D)- L1 Mechanically Latched Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).
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MS-T/N Series Magnetic Starters/Magnetic Contactors

Note 1. The terminal numbers in parentheses for the S, SD, SL(D) auxiliary contacts in the center contact arrangement example are
indicated along with the product, and represent the numbers of the old version (A Series).

M N600/N800

" L 290 4Mi0Sorew
Non-Reversing L aso Ty Mgk

SL(D)_N600 (135) (263t k) MaRL B Ig
20 250(H 1 i%) (EWT797) F:n - gﬂj‘f
M164L :
SL(D)-N800 6% BrEs) o
KR o | E:
E 3| | < ]
d 3 &
M4l T g
(EVTT7) i
# !
'1; A o - -
B Rl2 —— ! -
o | o BI5L
B o B 13 o
AMI0BUABAR B E E2 55A1 (13) F21 43 311/L1 5/L3
£ o
EE | B
(] e D
80 49) © g ' 4 2244322/T1, 613
o 2 T Terminal Arrangement #BhiEm1a2d BSHHialb
290 in Latch i

Model Name | Model Number [ Model Name | Model Number

27 kg SL-N600 SNLO681 SLD-N600
SL-N800 SLD-N800
Reversing o0 Srow
Mounting Hole

M4t U(EILT T v 7)
SL(D)-2 x N600 160 40 MH6BU (B2, ERERH) "%
SL(D)-2 x N800 3100+ % MaBU(ENVTTyT) | 175 I
o
o «, / o
— A eMi0BUR LS
Tal 1 ' =Y ] B B 4
glel f LR | E R S —
5|la g
5|8 = - _&. T
o ' - < ' ' ' }Q)\ '
8 g E2 5 21 4 11/\1”/ %/LSSEG! 8371 EZ 55, 21 311/\.?/%/\.35351 8371
14 t g o 3' i I ﬁ AN
i == E’f ymmm E }-? YRRRRREAN
70 kol &) g [ 22 44322IT1 ngSEbGZ 8472 | Lo.ow 2‘4322}11“_&/'[35462 8472
20 OGZO(EITT}THE) i HEDER  3adbx2 HTEHEalbx2
660
Model Name | Model Name

60 kg SL-2xN600_| SLD-2xN600
SL-2xNB00_| SLD-2xN800

110



MSOL(D)/SL(D)- LJ Mechanically Latched Magnetic Starters/Magnetic Contactors
MSO/S-LIDL Delay Open Magnetic Starters/Magnetic Contactors

e,
4.5 MSO/S-LIDL Delay Open Magnetic Starters/Magnetic Contactors

Retains the closed state for 27 seconds during a momentary power failure

@ In cases of momentary power failures or momentary voltage drops due to lightning strikes
on wiring etc., the discharge from a capacitor allows the closed state to be retained for 2%
seconds.

@ No re-closing operations for magnetic contactors are required when power is restored, which
makes continuous load operation possible.

@ Suitable for temporary storage circuitry in illumination equipment or automatic control devices.

S-T12DL
® Ratings/Specifications (Standard Applicability)
Rated Capacity [kW] Rated Operating Current [A] ComenelFee Compatible
Three-Phase Squirrel-cage | Three-Phase Squirrel-cage | Resistive Load |  Air Auxiliary Contact Thermal Overload
.| Magnetic | Motor (Category AC-3) Motor (Category AC-3) |(Category AC-1)| Thermal Relays
Magnetic Starters Current Additional Heater
Contactors
(Note 8) 1220 to|380 to 500 V|690 v 220 to[380 to 500 V|690 v 200 to[380 to valid Unit Model | Model |Designation
240V | 440V 240V | 440V 240V [440V| lth al Names Name Range
Al x Pieces A
S-T12DL [MSO-T12DLKP [35[2.7][5.5 [4]|5565]] 5.5 [13[13][12 91| 9@ 7 | 20 | 13 | 20 — TH-T18KP[0.12 to 11
S-T21DL |MSO-T21DLKP |5.5 [4][ 11 [7.5) |11 [7.5] 7.5 |25[20)[23 [20)[17[177]] 9 | 32 | 32 | 32 1alb TH-T25KP [0.24 to 22

TH-T25KP|0.24 to 22
S-T35DL |MSO-T3DLKP |11 [7.5)|185[15][185[15]| 15 |40[35]|40[32)[32[26]| 17 | 60 | 60 | 60 THTeokPT 5%

_ ; 560 B0 TH-T25KP|0.24 to 22
S-TSODL |SOTSIDUP |15 [11]|22 22|25 [22]| 22 |y, 1|50 [48][38[38]) 26 | 80 | 80 | 80 _ Note 3[TH-TEORP| 59 fo 42

S-T65DL | MSO-Te5DLKP |18.5[15]|30 [30]|37 [30]] 30 |65 [65]|65 [65]|60 [45]] 38 | 100 | 100 | 100 | 1alb TH-T65KP| 15 to 54

S-TBODL | MSO-TRODLKP |22 [19]|45 [37]|45 [45)| 45 |85 [80)|85 [80)|75[75]| 52 | 120 | 120 | 120 T'&Zfesgp 15 g;54
TH-T65KP | 15 t0 54

TH-T100KP| 67, 82

S-T100DL | MSO-T100DLKP |30 [22]{55 [45] 55 [45]| 55 |105[100]]105 [93][85 [75]| 65 | 150 | 150 | 150

S-N150DL |MSO-NT50DLKP | 45[37] | 75[75] | 90[90] | 90 |150[150]| 150[150]| 140[f40]| 100 | 200 | 200 | 200 TH-NT20KP(TA)| 42 to 125
S-N220DL [S0-N2200LKP [75(55]| 12210] 22[132][ 132 [260220][250220][20020] | 150 | 260 | 260 | 260 | ..~ |UN-AX150x1 [THN22OKPRH | 82 to 180
S-N300DL |MSO-Na0UDLKP [90[75] | 160[150] | 160[160]] 200 |300300]|300[300][250250]| 220 | 350 | 350 | 350 Note 8.\ ookpry | 105 t0 250
S-N400DL |MSO-N40UDLKP | 125[110]| 220(200] [225[200][ 250 |400400][400[400][350(350]| 300 | 450 | 450 | 450 105 to 330

Note 1. The value in parentheses for the rated operating current is applicable in the case of magnetic contactors.

Note 2. The combining magnetic contactor is dedicated for use with T50 or less AC operated type (S type), or T65 to 100 and N125 or
greater DC operated type (SD type), and cannot be replaced alone.

Note 3. Auxiliary contact units UN-AX150 can be installed on the left side for N150DL to N40ODL types; however, T12DL to T100DL types
cannot be used to mount additional auxiliary contact units.

Note 4. Magnetic starters can be manufactured to have 3-element (2E) thermal overload relays (MSO- O DLKP) included.

Note 5. MSO-T12 to T100DL(KP)SR (with saturable reactors and thermal overload relays) cannot be manufactured.

Note 6. Instantaneous stop/restart relays (UA-DL2) are also available as related products. Refer to page 346.

Note 7. Cannot be used with live part protection covers. Furthermore, types with wiring streamlining terminals (BC) cannot be
manufactured.

Note 8. Thermal overload relay dedicated for MSO-T80DL 67 A. S-T80DL and the standard TH-T100 67A cannot be combined for use as
a magnetic starter.

Note 9. MSO-TCIDL and MSO-NODL types can also be manufactured.

® Properties/Performance/Operation Coil

Input [VA] |Operating Voltage [V]| Operating Time [ms]| Operation Coils Making and o Switching Durability [x 10000]
: : } Switching : )
Frame InrushiNormall  Close Oben (Operating Power ON| Operatng Power OFF Desianation Rated |Breaking Current Frequency| Mechanical Electical | Delay Time
PEM | ein Cotct ON| ~>He oractOFF | >0 Voltage | Capacties | o0 o <Y (Category AC-)
T12DL 70 | 13 10 Times
T21DL | 100 | 15 710100 Class AC-3 100
T35DL | 113 | 24 Rated
T50DL [ 113 | 22 |85%or |10%or | 710100 AC100V | 10010 110y | JPEreing 200
T65DL 55 | 26 IE)ess otf g/lore ct)f 50/60 Hz 1200 100 202
TBODL | 55 | 26 |<Pron [ SPAEOn 100 100 Times/ Seconds
T100DL | 66 | 27 |pated  |Rated 200t0220v | Hour (Fixed)
N150DL | 76 | 55 |yoltage |Voltage |30 to 100 AC200V | 50/60 Hz 8C|T g 500
N220DL | 100 | 66 ass AL
Rated
N300DL | 140 | 85 Operating
N400DL | 140 | 85 Current 50

Note 1. The above indicates rough property indices for AC200V coils.

Note 2. The input is the average when applying 220 V at 60 Hz. Values for AC100V coils are approximately the same.

Note 3. The operating time is the value when applying 200 V at 60 Hz. Values for AC100V coils are approximately the same.
Note 4. Operation coils are only AC100V or AC200V.
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MS-T/N Series Magnetic Starters/Magnetic Contactors

® Connecting

MCCB R/
4</_._
%( -
> %
- ToF 1
- % 1
&) 1
T ==
T o |: ONi
| 3L Z 00 .
A2[A1 13 1 %l | |"‘I
bol |
dd S
NN Bl e
I .J [
14 2 I"" |
Efr----
Q - 77N
o t(w)
ol N
2/T1' 4/T2 ' 6/T3 9896 ]

MSO-T12DL(KP) Actual Wiring Diagram

The connections shown with single-dashed lines between the L1-R/1 and L2-S/3 terminals are not wired if the control circuit
voltage is AC100 V or if the main circuit and control circuit voltages differ.

Note 1. The figure to the left is for MSO-LIDL.

Note 2. The MCCB, ON and OFF buttons in the figure to the
left are not provided.

Note 3. If connecting an external magnetic coil or indicator
lamp, connect between the R/1 and S/3 terminals.

=
1 1
1 | 513
L!S/ulz
A2Al 13 21 JJ “E’»‘”
I d

2/T1 4/T2 6/T3 98 96

MSO-T21DL(KP) Actual Wiring Diagram

® Operation Description (Deployment
Connection Diagram)

@® Power Supply Closing

Closing the power supply with causes |C|to charge

via[RF] and

@ Closing Magnetic Contactors

Pressing the button causes to energize via ,

closing the contactor.

When s completed closing, opens and, in the

order of [MCal~| Rz ]-[MCJ, the current flows to retain the

contactor.
® Opening Magnetic Contactors

Pressing the button cuts off current to , instantly
opening the magnetic contactor.

® When Power Supply Voltage Drops and Momentary
Power Failures Occur

Charge accumulated in discharges via —»—»
circuits, opening after a predetermined time (after
the delay time).

® Handling (Deployment Connection
Diagram)

®If ON and OFF for are repeated at short intervals (or
when momentary power failures occur several times in
quick succession) the following may occur
(1) The inrush current to and repeatedly flows,

causing overloading.
(2) Sufficient charge is not provided to , causing
damage to components or insufficient retention time.

® Even when the power is OFF ( is OFF), charge
may still reside within , SO necessary precautions
should be taken to avoid electric shocks.

® ON and OFF operations should be conducted using the
push-button switch located as in the figure above. The
magnetic contactor may flip-flop when the power is
switched ON or OFF. Also, when switching the power to
perform sequence checks etc., the operator should allow
at least 5 seconds for the capacitor to charge.

@ Uses an electrolytic capacitor so the delay time should be
checked periodically.



MSO/S-LIDL Delay Open Magnetic Starters/Magnetic Contactors

® Outline Drawings

D Screw

E Screw
(Self-Lifting)

*1CH,_ | C

M3.5 Screw
|| (Self-Lifting)

D Screw (N12 and N21 are Self-Lifting)

| sc
I

BDB

BE

BE

w35 Screw o

_|(sei-Liting) |14

BG
*2, BG

crew

Mo o | Mounting Hole T
AC AB A
A
F Screw (Note 3) F Screw
MSO/S-T12, T21, T35, T50DL MSO/S-T65 to T100DL

MSO/S-N125 to N400DL

#Caution Do not install wiring or other equipment in the vicinity of the resistor (refer to the figure above) as
it reaches high temperatures (approx. 100°C temperature rise).

Variable Dimensions Table

Fram!a"ab'w‘me”sm”s A |AB|Ac |AD|AE| B |BA|BC|BD|BE|BF|BG|BH| C |CA|cB|cD|cE|cF|calcH| D | E|F |G
T12DL 132| 40 | 49 | 69 |29.8/110(100| 5 [11.2| 83 |41.6| — |12.5/113| 65| 6 | — |43 | — | 85| 5 |M3.5M3.5| — [3-M4
T21DL 137| 60 | 43 | 73 | 34 (125(100| 19 [10.5|94.5/ 49 | — | 11 (113| 65| 6 | — |65 | — | 88 | 5 | M4 [M3.5| — [3-M4
T35/T50DL [134| 50 | 42 | 67 |38.5|/162|150| 6 | 23 {103| 55 [21.5| — |114|70.5| 8 [69.5/ 67 | — | 89 | 5 | M5 |M3.5| M5 |3-M4
T65/T80DL [150( 50 | 56 | 81 | 50 |168|150| 9 | 27 (126| 74 | — | — |141|1035 8 | — [95.5| — [118| 5 | M6 | M4 | M6 |3-M5
T100DL 170|100| 35 | 85 | 53 [220(200| 10 [35.5{148| 93 | 20 | — (165|127 | 8 [109(118.5/133|141| 10 | M6 | M4 | M6 (3-M6
N150DL 210(140| 26 |105| 80 |270|250| 10 | 33 (200({130| 25 | — |177.5[136.5| 8 | — [99.5/102(133.5( 10 | M8 | M4 | M8 |3-M8
N220DL 230(140| 20 | 90 | 90 |290|250| 12 | 31 [246.5{158| — | — [208.5(156.5| 8 | — [103.5| — [214| 10 (M10| M4 | — [3-M8
N300/N400DL|{300{200| 10 | — |110/363.5/200( 25 | 30 [318.5/190| — | — |229|170| 8 | — [122.5| — [227| 10 |M12| M4 | — |4-M8
Weight Table [kal
S- MSO- Note 1. *1: "CH" is the arc space.
Note 2. Below indicates the case when using TH-T50/T100 and TH-NCITA thermal overload relays.
T12DL 0.73 0.84 *2: "BG" has extended terminal pitch, "F Screw" has a terminal screw on the load side
T21DL 0.98 1.2 *3: "CD" has load side 4/T2 terminal height
T35/T50DL 1.20 1.44 *4: "CF" has load side 2/T1, 6/T3 terminal height
T65/TSODL o8 31 Note 3. The F screw for MSO-T35/T50DL is M4 with heater designations of 22A or below.
T100DL 39 24 Note 4. The maximum outline drawings (A x B X C) of S-0DL and MSO-IDL are the same.
However, S-N300/N400DL has a "B" dimension of 250.
N150DL 6.3 7.6 Note 5. The power connector protrudes from the product on the power supply side by
N220DL 9.1 11.6 approximately 15 mm.
N300/N400DL| 15/15.5 17.5/18

ltem Reference Page Remarks
- Main Contact Rating Page 39 -
Related - Auxiliary Contact Rating Page 41 -

Reference Page

Be sure to specify main circuit specifications and
- How to Order Page 133 |operation coil designation as both MSO-CIDL and S-0
DL may or may not require wiring from the main circuit.

- Combining with Optional Units Page 194 -
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MS-T/N Series Magnetic Starters/Magnetic Contactors

4.6 MSO-LI(KP)SR Magnetic Starters with Saturable Reactors
and Thermal Overload Relays

Capable of protecting motors with a long starting time from burnout

@ Thermal overload relays with saturable reactors and magnetic contactors can be used in
combination.

@ Prevents motor overload or restriction when starting time is long or starting current is especially
large, as well as preventing unnecessary thermal overload relay operation.

@ Can be used to protect motors that are run intermittently.

MSO-T25KPSR

©® Ratings/Specifications (Standard Applicability)

Rated Capacity [kW] Rated Operating Current [A]

. . tibl
Magnetic Starters Three-Phase Squirrel-cage Motor | Three-Phase Squirrel-cage Motor|  Auxiliary Contact Calir)=lile
Thermal Overload Relays
(Category AC-3) (Category AC-3)
Additional Model Name Heater
Thermal Overload Relay | Thermal Overload Relay| AC220 | AC380 AC500V | ACB90 v AC220 | AC380 AC500V | ACB90 v Standard | Unit Model Designation
with 3 Elements (2E) | with 2 Elements [to 240 V|to 440V 10240 V|to 440V (Special) Names Range
x Pieces  |With 3-Element With [A]
(2E) 2-Element
— MSO-T10SR 25R.2]| 4[2.7) | 4[2.71| 4 |[11[11]| 9[7] | 7[6] 5 1a(1b) 0.12t0 9
— MSO-T12SR 3.5[2.7]| 5.5[4] |5.5(5.5]| 5.5 |13[13]| 12[9] | 9[9] 7 1a1b(2a) — TH-T18SR | 0.12 to 11
— MSO-T20SR 45[3.7]|7.5[7.5]|7.5[7.5]| 7.5 |18[18](18[18]|17[17]| 9 0.12to 15
MSO-T21KPSR | MSO-T21SR | 5.5[4] [11[7.5][11[7.5]| 7.5 [25[20](23[20]|17[17]| 9 UT-AX2, 4(BC) x 1 0.24 t0 22
' TH-T25KPSR | TH-T25SR ————
MSO-T25KPSR | MSO-T25SR 7.5[5.5]|15[11][15[11]| 11 [30(26)[26] {30(26)[25]| 24[20]| 12 or S S 0.24 to 22
UTAX1(BC)x 2 | TH-T25PSR | TH-T25SR | 0.24 to 22
MSO-T35KPSR | MSO-T35SR 11[7.5]{18.5[15]{18.5[15]| 15 |40[35]|40[32]|32[26]| 17 S S o

TH-T50PSR | TH-T50SR 29
TH-T25PSR | TH-T25SR | 0.24 to 22
TH-T50PSR | TH-T50SR | 29 to 42

MSO-T50KPSR | MSO-T50SR | 15[11]{22[22]|25[22]| 22 |ssi50/501|48[48]|38[38]| 26

MSO-T65KPSR | MSO-T65SR | 18.515]|30[30]|37[30]| 30 |65[65]|65[65]|60[45]| 38 UN-AX2, 4 x 1

TH-T65PSR | TH-T65SR | 15 to 54

or
MSO-TBOKPSR | MSO-TBOSR | 22[19]|45[37]|45[45]| 45 (85[80](85(80]|75(75]| 52 | , . | UN-AX11x2

TH-T100PSR | TH-T100SR 67
TH-T65PSR | TH-T65SR | 15 to 54
UN-AX80 x 2| TH-T100PSR|TH-T100SR| 67, 82

MSO-T100KPSR | MSO-T100SR  |30[22] |55[45]|55[45]| 55 |105[100]|105[93]|85([75]| 65

MSO-N125KPSR | MSO-N125SR  |37[30][60[60]|60[60]| 60 [125[125](120[120]| 90[90] | 70 TH-N120 | TH-N120 | 42to 105
MSO-N150KPSR | MSO-N150SR  |45[37]|75[75]|90[90]| 90 |150[150]150[150] | 140[140][ 100 (TA)IKPSR (TA)SR | 42to 125
MSO-N180KPSR | MSO-N180SR  |55[45](90[90] [110[110]| 110 [180[180]|180[180]|180[180]| 120 TH-N220 | TH-N220 | 82to 150
MSO-N220KPSR | MSO-N220SR | 75[55] [132[110]|132[132]| 132 [250[220]|250[220](200[200] 150 UN-AX150 x 2| RHKPSR RHSR [ 8210180
MSO-N300KPSR | MSO-N300SR  [90[75] [160[150][160[160]| 200 [300[300]|300[300]|250[250]| 220 TH-N400 | TH-N400 |105 to 250
MSO-N400KPSR | MSO-N400SR  [125[110]{220[200]{225[200]| 250 [400[400]|400[400]{350[350]| 300 RHKPSR RHSR {105 to 330

Note 1. Enclosed magnetic starters are not manufactured.

Note 2. Reversible types can also be manufactured for MSO-2x [J SR, T21, N125 or greater, as well as for MSO-2x [1 KPSR types.
MSO-2XT10 to T20SR use a thermal overload relay TH-T18HZSR.

Note 3. Only 1 UT-AX11 type unit can be installed on the right side of MSO-T21 to T50KPSR types.

Note 4. Cannot be used with live part protection covers (UT-CW, UN-CZ).

Note 5. MSO-T10SR to T50(KP)SR can also be manufactured to have wiring streamlining terminals (BC).

Note 6. MSO-T10 to T20BCSR have no screw holder attached to the main circuit terminal (3-pole) on the magnetic contactor load side.

Note 7. MSO-T35, T50BC(KP)SR with heater designation of 29 A or more and MSO-2xT21 to TS0BC(KP)SR have no screw holder in the
main circuit terminal (3-pole) on the thermal relay power supply side.

ltem Reference Page Remarks
- Main Contact Rating Page 39 —
- Auxiliary Contact Rating Page 41 —
- Operation Coil Page 43 Same as MSO/S- types.
Related . Properties Page 45 Same as MSO/S- types.

Reference Page Refer to pages 136, 145 for information about thermal overload relays.

Same as MSO/S-0 types.

. However, the switching frequency of MSO-T10SR to T50(KP)SR types is
Performance Page 46 1200 times/hour, with a mechanical durability of 2.5 million operations.
Refer to pages 136, 145 for information about thermal overload relays
- How to Order Page 133 —

- Combining with Optional Units Page 194 —




MSO-LJ(KP)SR Magnetic Starters with Saturable Reactors and Thermal Overload Relays

® Application
@ Protecting Motors with Long Starting Time

Prevents starting malfunctions when running with a load with large inertia. Use with motors that have a starting current of 5
to 8 times the full-load current and a starting time of 10 to 25 seconds.

@ Protecting Motors with Large Starting Current

Use with motors that have a starting current greater than 8 times but no more than 20 times the full-load current. Capable of
starting the motor without causing the heater of the thermal overload relay to melt. However, the magnetic starter should be
selected such that the motor starting current is no more than 6 times the rated operating current of the class AC-3 magnetic
starter.

@ Protecting Motors Running Intermittently

Capable of protecting motors without sacrificing overload protection functionality when periodically running motors

intermittently or when wanting o make use of the maximum motor output over short periods. ) )
Note 1. In either case, consideration is required to find a balance between the motor and protection to suit the desired motor properties.

® Outline Drawings

2-G Screw Mounting Hole 2-G Screw Mounting Hole 4-G Screw Mounting Hole
i A A \ A

AB AC AB AC AB AC

S, R & S,

BC
BC
BC

BA
BA
BA

Depth D Depth D Depth D
Fig. a. MSO-T10 to T50(KP)SR Types Fig. b. MSO-T65 to T100(KP)SR Types Fig. c. MSO-N125 to N400(KP)SR Type
Frame Ngiem::gal A AB AC B BA BC D G |Weight kgl R"m‘v?F?g'zfgm

T10SR 94 28 305 150 60 105 79 M4 0.54
T12/T20SR 94 35 30.3 150 60 105 79 M4 0.56 Fa. a
T21/T255R 975 54 45 162.5 60 16 82 M4 0.78 :
T35/T50SR 975 65 5 1705 70 138 91 M4 0.99
T65/T80SR ) 140 70 26 189.5 75 155 106 M4 1.25 Fa.b
T100SR 140 80 25 211 110 7 127 M5 25
N125SR 164 90 30 239 125 125 137 Ma 3.9
N150SR 164 100 32 250 130 15 145 M5 5 Fa.o
N180/N220SR 144 120 12 282 190 7 180.5 M6 8.2
N300/N400SR 163 145 9 360 225 9 195 M8 | 11.712.2
T21/T25KPSR 975 54 45 162.5 60 16 82 Ma 0.86 fo.a
T35/T50KPSR 975 65 5 1705 70 138 91 Ma 107
T65/T80KPSR 140 70 26 189.5 75 155 1205 M4 135 Fa. b
T100KPSR s 140 80 25 211 110 7 145 M5 26
N125KPSR 164 90 30 269 125 125 137 M4 41
N150KPSR 164 100 34 273 130 15 145 M5 52 Fa. o
N180/N220KPSR 168 120 36 282 190 7 180.5 M6 85
N300/N400KPSR 178 145 24 360 225 9 195 M8 | 11.8/12.3
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MS-T/N Series Magnetic Starters/Magnetic Contactors

4.7 MSO-LIFS(KP) Magnetic Starters with Quick-acting

Characteristics Thermal Overload Relays
Capable of protecting motors with small heat capacity

@ Quick-acting characteristics thermal overload relays and magnetic contactors can be used in
combination with each other.

@ Suitable for protecting motors such as submersible motors or compressors that have short
allowable time during constraint.

MSO-T25FSKP

©® Ratings/Specifications (Standard Applicability)
Rated Capacity [kW] [Rated Operating Current [A]

Combinable

Magnetic Starters Three-Phase Squirtel-cage Motor| Three-Phase Squirtel-cage Motor| Auxiliary Contact| 1,021 Overload Relays
Category AC-3 Category AC-3

Thermal Overload Relays | Thermal Overload Relays | AC220 | AC380 AC220 | AC380 Standard |, Addiord Model Name Bzgitge;ation
With 3-Element (2E) | With 2-Element [1o240V/to 40v| A0 V| ARV} 249yl gag | ACS0V | DBV gy Ut Hocs e Applcale Rge

Wit & Eement 25 | With 2-Element| Al
MSO-T10FSKP - 2522427427 4 |1pn| o7 | 761 | 5 |1a(ib) 21t09
MSO-T12FSKP - 3527]/5.54)[556.51] 55 [13(13][ 12001 [ O8] [ 7 |, THTIBFSKP | —  [2.1to 11
MSO-T20FSKP - 453.71[7507.51|75075)] 7.5 |1818l[18(18I[17(17]] © 211015
MSO-T21FSKP | MSO-T21FS _ |5.5[4][11(7.5]|11[7.5]] 7.5 |25[20](23[20][17[17]] 9 2801 25 oKp | TrTars 12110 1
MSO-T25FSKP | MSO-T25FS  |7.56.5][15[111[15[11]] 11 |30e8j26]]30e6)es] [ 24201 12 o 211022

UHAXIBO)X2 [T -

MSO-T35FSKP | MSO-T35FS  |1177.5)|185[15]|185(15]| 15 |40[35]40(32]|3226]| 17 TH-T25FSKP | TH-T25FS |2.110 22

TH-T50FSKP | TH-T50FS 29
TH-T25FSKP | TH-T25FS 22
2a2b TH-T50FSKP | TH-T50FS | 29 to 42

MSO-T50FSKP | MSO-T50FS  [15[11][22[22](25[22]| 22 |s550[50]{50[48](38[38]| 26

MSO-T65FSKP | MSO-T65FS __|185[15]|30[30][37[30]| 30 _|65[65][65(65][60[45]] 38 UV, 41 | THT65PSKP | THTESFS | 42, 54
MSO-TBOFSKP | MSO-T8OFS  |22[19](45[37)(45[45]| 45 |85[80]85[80]|75[75]| 52 NI X2 Noes T ooes | o7
MSO-T100FSKP | MSO-T100FS  [30[22]|55[45](55[45]| 55 |105{100]|105(93]|85[75]| 65 UN-AXED x 2 [ TOOF SKP | THTBOFS | 42, 54

TH-T100FSKP| TH-T100FS | 67, 82

Note 1. Thermal overload relays are manufactured for the 1.7 A to 93 A (heater designation 2.1A to 82A) range.
Note 2. Reversible types can also be manufactured for MSO-T21 to T100FS and for MSO-T10 to T100FSKP types.
Note 3. T10 to T50 can also be manufactured to have wiring streamlining terminals (BC).

Note 4. Enclosed MS-TOFS/FSKP types can also be manufactured.

Note 5. Enclosed type heater designation 67A uses a thermal overload relay dedicated for enclosed types.

ltem Reference Page Remarks
- Main Contact Rating Page 39 —
- Auxiliary Contact Rating Page 41 -
- Operation Coil Page 43  [Same as MSO/S-0 types.

Same as MSO/S-[ types.
Refer to pages 136, 147 for information about thermal overload relays.

Same as MSO/S-0 types.
Refer to pages 136, 147 for information about thermal overload relays.

Related

‘ - Page 45
Reference Page Properties g

- Performance Page 46

- Qutline Drawings/Contact Arrangements Page 77  |Same as MSO-[J type.
- How to Order Page 131 -
- Combining with Optional Units Page 194 -
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MSO-LIFS(KP) Magnetic Starters with Quick-acting Characteristics Thermal Overload Relays
MS-LIPM Magnetic Starters with Push-Buttons

4.8 MS-LIPM Magnetic Starters with Push-Buttons

ON and OFF control is possible with the power supply and load
connections alone

@®The ON and OFF push-button switch is mounted to the surface of the enclosure.
O MS-T10PM and MS-T12PM have a reset button, while MS-T21PM and greater have an
OFF button that also resets the thermal overload relay.

©® Ratings/Specifications (Standard Applicability)

MS-T10PM

Rated Capacity [kW]

Rated Operating Current [A]

Auxiliary Contact

Magnetic Starters | Three-Phase Squirrel-cage Motor | Three-Phase Squirrel-cage Motor (Note 5 Combinable Thermal Overload Relays
(Category AC-3) (Category AC-3)
With ON, OFF and Reset . .
’ AC220 | AC380 AC220 | AC380 Standard Heater Designation
(E;l”cﬁz'g 10240 |10 440 v | AP0V [ACB0V o v | to adg v | ACSUOY | ACBROV | (g i Model Name Range [A]
MS-T10KPPM  (2.5[2.2]| 4[2.7] | 4[2.7] 4 11[11] | 9[7] 7[6] 5 1a(1b) TH-T18KP 0.12t0 9
MS-T12KPPM  |3.5[2.7]| 5.5[4] |5.5[5.5]| 5.5 |13[13]| 12[9] | 9[9] 7 1a1b(2a) 0.12 to 11
MS-T21KPPM  [554Note4)| 11[7.5]1{11[7.5]| 7.5 |25[20] | 23[20] |17[17]| 9 TH-T25KP 0.24 to 15
TH-T25KP 0.24 to 22
MS-T35KPPM  |11[7.5](18.5[15]|18.5[15]| 15 |40[35] | 40[15] | 32[26] | 17 TH-T50KP 29
TH-T25KP 0.24 to 22
MS-T50KPPM 15[11]| 22[22] | 25[22] | 22 |55(50)[50]{ 50[48] | 38[38] | 26 289 TH-T50KP 2910 42
MS-T65KPPM  [18.5[15]| 30[30] | 37[30] | 30 |65[65] | 65[65]|60[45] | 38 TH-T65KP 15 to 54
MS-T80KPPM 22[19] | 45[37] | 45[45]| 45 |85[80]|85[80] | 75[75]| 52 (Note 7) 67
TH-T65KP 15 to 54
MS-T100KPPM | 30[22] | 55[45] | 55[45] | 55 |105[100](105[93]| 85[75] | 65 TH-T100KP 67, 82
Note 1. Auxiliary contact units cannot be installed.
Note 2. Can be manufactured to have 3-element (2E) thermal overload relays (MS-COKPPM) included.
Note 3. Can be manufactured to have thermal overload relays that cannot be reset at the surface of the enclosure (MS-CIPS).
Note 4. MS-T21PM types with 200 to 220 V ratings are 3.7 kW, in accordance with the Electrical Appliance and Material Safety Law.
Note 5. Among the auxiliary contacts of MS-T21PM or greater, 1a is internally wired as a self-retaining contact.
Note 6. MS-TCIDPPM(PS) is for single-phase motors. Refer to page 267 article 10.2 for details about production scope and applicable
capacities.
Note 7. Heater designation 67A uses a thermal overload relay dedicated for enclosed types.
Note 8. MS-TCIJPM and MS-NCIPM types can also be manufactured.

Related

Reference Page

ltem Reference Page Remarks
- Main Contact Rating Page 39 —
- Auxiliary Contact Rating Page 41 -
- Operation Coil Page 43 Same as MS/MSO/S- types.
- Properties Page 45 seef]er:]ti ;Ze';ﬂgg\?chi/r?nfc?m%fne:b-out thermal overload relays.
- Performance Page 46  |Same As Above
- How to Order Page 131 -
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MS-T/N Series Magnetic Starters/Magnetic Contactors

® Outline Drawings

Enclosure (Case): Steel
Paint Color: Munsell 5Y7/1

' Protective Structure: IP20
Bell-Shaped Hole Bell-Shaped Hole\ 76 3-M5 Screw Mounting Hole BelShaped Hoe 4-M Screw Mounting Hole
L L © I
o — T T
N r)\ i — ] | 8
: <$ | ] \ | A
T | M |
o| o |
q| O ol o
T | IR | 5l
: ‘ =8
‘ 7 Z
[
] I ‘
1 i . o v
45 © by - S
76 3-M4 Screw Mounting Hole 104 © AA @l
0 A o
~ @
— ' N
T10: 0.76 kg 0 T21: 1.15 kg Q 2 i o
T12:078kg (——5— 2| 5 m - @
3 2x2-¢N
2x2-922 * T2)é2—¢|i|22| ?9 V 31 Tube Hole 6
Tube Hole N (Toup /eBot(t)o?n 0& ' (Top/Bottom
(Top/Bottom 33 |\Grounding Terminal 2 Locations) / 50 Grounding Terminal _2 Locations) AB | \Grounding Terminal
2 Locations) M4 Screw M4 Screw M4 Screw
MS-T10/T12KPPM MS-T21KPPM MS-T35 to T100KPPM

Note 1. Leave 100 mm space at the bottom of the enclosure when mounting MS-T10KP to T50KP types.
Note 2. 3 rubber bushings are included for MS-T10KP to T50KP types.
Note 3. MS-T [0 and MS-N [ types can also be manufactured.

Frame Variable Dimensions Weight
A AA AB B BA BB BC C CA M N [ka]
T35, T50 135 95 50 225 165 30 6 126 45 M5 28 1.9
T65, T80 160 120 80 270 220 25 12 145 45 M5 35 2.9
T100 190 150 100 300 260 20 12 163 67 M6 35 4.0

® Connection Diagram

ad |aq 1L1/3/2/ B3 15 ’_J A ’_j
£\ ON £\ ON
&/ OFF £/ OFF
£, RESET £, RESET
— — IN — — IN
2/T1 4/T2 6/T3 98 96 2/T1 4/T2 6/T3 98 96
MS-T10KPPM MS-T12KPPM
A2 AH% 211/|_(1/3/L2 58 45 51 Al AZ“‘ 211/|_:/3/|_2 TER
IR RN ISR RN
14) 22 44 32 14) 22 44 32
o798 | L& o795 | & r
ON! OFF ON! OFF
I L] i (Resen AW T ReseD
2/T1 4/T2 6/T3 98 96 2/T1 4/T2 6/T3 98 96
MS-T21, T35, TS0KPPM MS-T65 to T100KPPM

Note 1. The connections in the figure above differ if the main circuit voltage and control circuit voltage differ.
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MS-LIPM Magnetic Starters with Push-Buttons
MSO/S-TLIBC Magnetic Starters/Magnetic Contactors with Wiring Streamlining Terminals

4.9 MSO/S-TLIBC Magnetic Starters/Magnetic Contactors with
Wiring Streamlining Terminals

Equipped with wiring streamlining terminal function and
finger safe specifications compliant with DIN EN 50274/
VDE 0660 Teil 514.

®Improved Smart Wiring

Wiring is possible without having to remove the terminal cover, which leads to
further improvements in wiring efficiency, workability, and hence productivity.
® Abundant Model Range

Both non-reversible and reversible type magnetic starters/magnetic contactors
are available for frames up to 10 A to 50 A.

® Manufacturing Range List MSO-T10BCKP

Model Non-Reversing Reversing Terminal
Magnetic Contactors Magnetic Starters Magnetic Contactors Magnetic Starters Cover
Frame Model Name | Audliar Cortact | Model Name (Note 4) | AudliayCortact| ~ Model Name | Audlay Cortact | Model Name (Note 4) | Ailary Conact |~ Typess
1a 1a 1ax2+2b 1ax2+2b
T10 S-T10BC b MSO-T10BCKP ™ S-2xT10BC Tx227b MSO-2xT10BCKP 6220
1alb 1alb falbx2+2b falbx2+2b
T12 S-T12BC %2 2b MSO-T12BCKP %a 2b S-2xT12BC 2ax2+ % MSO-2xT12BCKP 2ax212b
T20 sT208c (212 | mso-TooBoKP 212 | §oxT20BC  [ARXEHE \igo.ouTo0BCKP [ADALtZWiinG
2a 2a 2ax2+2b 2ax 2 + 2b|Streamlining
T21 S-T21BC 2a2b | MSO-T21BCKP | 2a2b S-2xT21BC 2a2b x 2| MSO-2xT21BCKP |2a2b x 2 |Terminal
T25 S-T25BC 2a2b | MSO-T25BCKP | 2a2b S-2xT25BC 2a2b x 2| MSO-2xT25BCKP |2a2b x 2
T32 S-T32BC — — — S-2xT32BC 2a2b x 2 — —
T35 S-T35BC 2a2b | MSO-T35BCKP | 2a2b S-2xT35BC 2a2b x 2| MSO-2xT35BCKP |2a2b x 2
T50 S-T50BC 2a2b | MSO-T50BCKP | 2a2b S-2xT50BC 2a2b x 2| MSO-2xT50BCKP |2a2b x 2

Note 1. Terminal numbers are compliant with EN standards (EN50005 and EN50012).

Note 2. The 2 auxiliary break contacts of reversible magnetic starters are wired as an electrical interlock.

Note 3. S/SD-2 x T32BC type has auxiliary contact unit 2a2b (UT-AX4BC) x 2 included as standard.

Note 4. Magnetic starters model names indicate when 3-element (2E) thermal overload relays are included. Remove KP from the model
name for 2-element types.

Note 5. DC operated types (SD, MSOD) can also be manufactured. However, T10 and T25 types are not manufactured.

Note 6. Mechanically latched types (SL, SLD) can only be manufactured for T21, T35 and T50.

Note 7. The +2b on the auxiliary contact arrangement of reversible T10, T12 and T20 types indicates the break contact of the integrated
UT-ML20BC interlock unit. There is no need to specify when ordering.

® Applicable Thermal Overload Relays ® Precautions When Using Crimp Lugs
Magnetic Starter Frame | Thermal Overload Relay Model Name To comply with DIN EN 50274/VDE 0660 Teil 514 finger
T10, T12, T20 TH-T18BC(KP) safe specifications, be sure to completely cover the entire
T21,T25 TH-T25BC(KP) %1

crimp portion of the crimp lug with an insulating sleeve.
TH-T25BC(KP) %2

TH-TS0BC(KP) %2

*1: Separately arrange a UN-TH21 connecting conductor kit.
*2: Separately arrange a UT-TH50 connecting conductor kit.

® Connection Diagram/Contact Arrangement Diagram

@ Terminal numbers are compliant with EN50005 and JIS C8201-4-1 standards.
@ MSO type connection is the same as the standard type.

T35, T50

ltem Reference Page Remarks
- Main Contact Rating Page 39 —
- Auxiliary Contact Rating Page 41 -
- Operation Coil Page 43 Same as MSO/S-Utypes.

Related Same as MSO/S-Ctypes.

Reference Page - Properties Page 45 Refer to pages 136, 145 for information about thermal overload relays.
- Performance Page 46  |Same As Above
- How to Order Page 131 -

Auxiliary contact units, interface units,
- Combining with Optional Units Page 194  |front clip-on timer units and surge absorber
units can be mounted. 119




MS-T/N Series Magnetic Starters/Magnetic Contactors

® Outline Drawings/Contact Arrangements (AC Operated Magnetic Starters/Magnetic Contactors)
B T10BC

. 8.5 6 (48%3)(60%4), 1.5
Non-Revel’SIng 2-M4 Screw 3 | Bllorin lresgy M3.5 Screw H
Mounting Hole 8.5 Self-Liftin 2-M4 Screw
75 5 Mounting Hole
MSO'T1 OBCKP J ‘ I 0 N p— o
RN > iary
1 ~ ; L S Contact Contact Arrangement
] | !
i | A2 A1 1A1 312 513 13
T o - ‘ d d
Y | B
LE gL
| 0 ‘ | 1a
@ : w
| | =
el T
0 - =5
|Operation Indicator
32
e ® = I (Manual Tripping) ‘ A2 AT L1 513 21
Reset B: 0””“}’ s L,
eset Bar N 7. < -
(Reset Bar Stroke 1105 Hseset Bar) ’ 3.9 |tsl 28 To
25 mm SResetBar) M3 5 Sorew (For 7.5 mm ‘ 46
28mm___ w6 (Self-Lifting) Rail Helght)
*1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides) Model Name
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. MSO-T10BCKP

Reversing 9.5 M3.5 Sorew 2-M4 Screw H
_ 82 (94%3)(106%4) | soit | fting) Mounting Hole

2-M4 Screw |3_| ,_ 74 (Mounting Dimension) _ _
MSO-2 x TIOBCKP wouingtioe| 11”85 75 of B T8(108%1) Q T g
46 = 4 & n
|
\ VIR ‘
. ‘ Connection Diagram
=g | s
S| ¥ 138
2| )| SIS No wiring for BC.
5| ¥ )“ TJE%Ef L= h“’q EC ‘ ‘ {Comes with product)
£ Tt uﬁ : 1135 mm I =
g ] o L Rail ’_J & et
2 |NEEEE = -
-, it I I
Operation Indicator ! !
(Manual Trippin L ]
10 TR 1.5 7 5
ResetBar o | 75] I 59 I %05
(Reset Bar Stooke, 105 (ResetBa)  M3.5 Screw N .
25mm) 46 | (Self-Lifting) (For 7.5 mm Rail Height)
*1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))

*2 Dimension: Width Dimension from Center of IEC 35 mm Rail

%3, *4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides) Model Name
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. MSO-2xT10BCKP
Non-Reversing H
2-M4 Screw M3.5 Screw 2-M4 Screw Mounting Hole
S_T1 OBC Mounting Hole 3 (Self-Lifting) - o
1 b T
A ] L2
N; |
~ | m
oy & ‘ ‘ é‘g‘m Contact Arrangement
2
21g !
8|F ! a2
£ ENEE="E A ‘ 0 A2 A1 1 513 13
o
g L [BEELL]) of ‘ E ¢
£ o 5 I 1a i Sanin el v
ST | | Y
% e et = ‘ em o em 14
@ @ |
PINEWROEN [ § al v n2
g A2 A1 7 53 21
36(48%3)(60%4) 78 | 3.9 3 28 d d d
(For 7.5 mm 36 1b R
Rail Height)
*1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC)) 2m . 613 22
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail

%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides)
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. Model Name
S-T10BC

. 2-M4 Screw Mounting Hole
Reversing M35 Screw
74 (Mounting Dimension) (Self-Lifting)

[

2-M4 Screw
S-2 X T1 OBC Mounting Hole 46 e
o T
= poin Wi
@ ™~
|
e =
B O
R pm R © T T i
3 e = e
€3 (] [RCL] )l
= Q BRI RR 4( <
El | L
3 - @D m -
P I A Auiary
MF T (U] [ Contact Contact Arrangement
75 |85
82 (94*3)(106%4) 5] 78 (108%1) |39 Black Red
(FO( 7.5 mm lax2 A2 |A1 11 312 503 13 A2 |A1 11 312 503 13
Rail Height)
oy + I
*1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC)) 2b \
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail 21 4m2 613 14 2M 4T2 613 14
*3, *4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, %4 Has 2 Pieces (Both Sides)
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. Model Name
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MSO/S-TLIBC Magnetic Starters/Magnetic Contactors with Wiring Streamlining Terminals

W T12/T20BC

Non-Reversing | ..., 421

0.

MSO-TI2BCKP g\

44 (56%3)(68%4, 5

M3.5 Screw

35 MewningDinensio
0 Mowring Dinersi) Self-Lifting) 5
8.5 )

75 o

(|

MSO-T20BCKP

~
o)
|

44.5 x2
Hi—

60 (Mounting Dimension)
(Mounting Dimension)

=
115
i

10

1.1
fe

Dperation Indicator

® (Manual Tripping) ~ |

]
[k Lin

Reset Bar
EReset Bar Stroke
5 mm)

75 <

35 mm Rail

11 !10.5(ResetBar M3.5 Screv‘v

46 Self-Liftin

%1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, >4 Has 2 Pieces (Both Sides)
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time.

2-M4 Screw
Mounting Hole

(For 7.5 mm Mounting Dimensions Also Allow
Rail Height) For 30 x 60, 35 x 50 to 52 Mounting

4=lr

Auilary
Contact Arrangement
Contact g
A2 A1 18 L1 312 513 21
R
1alb 22 97 95
\‘ %‘
2Tt 472 63 9% 9%
A2 A1 13 11 32 513 23
\J:LF \\ d d o
2a 14 24 97 95
\‘
2Tt 4/T2 673 9% 9%

Model Name
MSO-T12BCKP
MSO-T20BCKP

Reversing "

MSO-2xT12BCKP s

98 (110%3)(122%4)

M3.5 Screw

84 (Mounting Dimension) Self-Lifting)
8.5 g

5,

2-M4 Screw
Mounting Hole

| = N ,—‘ =
MS0-2xT20BCKP g £l
N . |
E| S & i Connection Diagram
é 3 o T u“]:‘“ T uj) ’ ‘ 8 N for BC
£ lo wiring for BC.
3 w0
E (— <( 2= LF
5 ‘ 2 L e e
|
- x _— ‘
b Operation Indicator
A ® (Manual Tripping) J
J . _ v
1
Reset Bar ¢ M3.5 Screw ~ 89 ‘ 48
(Reset Bar Stroke Self-Liftin 98.5 A
2.5mm) et Bar) Mounting Dimensions Also Allow P
98.5 For 84 x 60 Mounting "W
%1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail |__Model Name
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) MSO-2xT12BCKP
It should be noted that it cannot be used with the head-on and side-on ausxiliary contact units mounted at the same time. MSO-2xT20BCKP
= i M3.5 Screw
Non Reversmg (Self-Lifting) ) H
S 4.2, 135 (Mounting Dimension 2-M4 Screw Mounting Hole
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S'T1 ZBC Mounting Hole 30 (Mourting Dimersion) | e
hef  had o L e
S-T20BC 2 0 ‘ £
- . ~ !
NS g |
8 ot | \
2gly (CIC) |
2 29 a5 T (o] 2 U,, ' ‘ v Ay
a é v d ‘ 3~ Contact Contact Arrangement
g g E b i |
‘g g H u H ; ‘ ‘ A2 A1 13 L1 312 53 21
g3 = ' Id d
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*1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC)) and 34 x 52 Mounting 1T M2 e 24
*2 Dimension: Width Dimension from Center of [EC 35 mm Rail
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, %4 Has 2 Pieces (Both Sides) Model Name
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. [ STi12BC |
S-T20BC
A 2-M4 Screw Mounting Hole
Reversing e - d=1
! - - - - r)
o ﬁé J NE
S-2xT12BC 4. 89 (Mounting Dimension) ‘ ‘
2-M4 Screw M3.5 Screw |
S-2XT2()BC Mounting Hole 84 ing Dimension) (Self-Lifting) ‘ i
©
= s ‘ Eh
o iR | |
I I
= o= 3 <
B * 42 89 48
§ ﬁ l@ @ @ @ @ @ @ @ % J‘ I 98 T } Mounting Dimensions Also
g3 T' T =T T T &7 d,) I | Allow For 84 x 60 Mounting
vl 5 o) i
NIENE IQEEI IQEEI o ™ il IEC _ Ausiary | Contact
E o w = 135 mm Rail Contact | Aragnit
3 B Black Red
ol 1 T 1
8 @ @ @ @ @ @ @ 1alb | A2 a1 18 11 o 503 21 | RO1 LOY A2 A1 13 111 e 513 21
(7T il 1% | Ll i

s s

98 (110%3)(122%4)

%1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - >3 Has 1 Piece, %4 Has 2 Pieces (Both Sides)

L& 39 2+2b

\Wéﬁd”d”%gﬁ - \Wéﬁdﬁd”%g
e

(For 7.5 mm
Rail Height)

It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time.

Model Name
S-2xT12BC
S-2xT20BC
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MS-T/N Series Magnetic Starters/Magnetic Contactors

W T21/T25BC

- lounting Hole 75 7 M4 Screw
on everSIng 54 (Mounting Dimensior Self-Liftin

4.5 1 81111 %1 2-M4 Screw
| 10.5
MSO-T21BCKP Feifv-c —
o | o -
MSO-T25BCKP 5 I IR
g g 4 3 i
5 Blo V@1 =T la-\M3.5 Screw L ‘ ‘
ISR ml H I Self-Liftin \EC | i
2 T N
£ £ L— I 8 U | { 85 mm ‘ ‘% léuxwl:g Contact Arrangement
ElE] -1 ® o @ (" Rail h i o
3l = o 7 Q
‘ PNy A2 At 1321 11 Y2 sus a3 a1
5 4 d @
@ P Operation Indicator F
(Manual Trippin | ‘
M4 Screw N
(Self-Lifting) [ 2T I ‘ i 2a2b
|
< v
/10'2 ’L 82 3.5
M3.5 Screw 12.8| . Reset Bar For 7.5 mm
(Self-Lifting) | 63 (Reset Bar il Hei 2Ty 6/T3 98 96
Stroke 2.6 mm Rail Height) Mounting Dimensions Also
*1 Dimension: Including Head-On Auxiliary Contact Unit (UT- AXZ(BC) UT-AX4(BC)) Allow For 54 x 56 Mounting
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail |_Model Name _ |
%3, 4 Dimension: Including Side-On Auxiliary Contact Unit lUT -AX11 - %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides) MSO-T21BCKP
It should be noted that it cannot be used with the head-on an: sw e on auxiliary contact units mounted at the same time. M rren Torn~wD |

Reversing W Sorew
(Self-Lifting) 136 (148%3)(160%4)

54 (Mounting 54 (Mounting
MSO0-2 x T21BCKP Di 19, Dimensi 4-M4 Sorew
4-Md Screw 13 (|""9fsp"70h) 105|| o  Sep81 (1115";” Mounting Hole
i 7 2| -
MSO-2 x T25BCKP  Vouing ok ‘ g Yg—ﬁ
o z 4 Connection Diagram
=S ®® ® @ ‘ o
2| &I Y No wiring for BC.
§ N % ! E_EF* ! ﬁ ! ! 3 b= jufscmm | (Comes with product)
E | ik | i85 ‘
3| t B B o ':%JRall |
B, b D ® & & L
T ”
8 Operation Indicator '
eee (Manual Tripping) ‘
M4 Screw |- - & |
(Self-Lifting) %
10.2 5 | —a— ) 97 95
75 ‘ 45] 54 19 54 45 |
M3.5 Screw 63 Reset Bar L (Self |35 1 ™ 136 -
(Self-Liftin Reset Bar Stroke 2.5 mm) (For7.5mm !
Rail Height) Mounting Dimensions Also Allow 2 4 & o898
For 54 x 56 Mounting [,
%1 Dimension: Including Head-On Auxiliary Contact Unit (UTAXZ(BC) UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail
%3, %4 Dimension: Including Side-On Auxiiary Contact Unit (UT-AX11(BC) - %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides) |__Model Name _|
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. MSO-2xT21BCKP
MSO-2xT25BCKP
Non-Reversing 4=
S T21 BC s 2-M4 Screw
- crew
Mi-‘:\:l‘gnsgc::;‘,e (Self-Lifting) Mounting Hole L
S'T2SBC 45, // 54 (Mounting Dimension) | © - J \; e
2y A I
. - ] |
Y
Ie \
HIEE 2 L e
o| g |
2 8 A ! Auxiliary
| g ‘ Contact Contact Arrangement
Ss U v e B - ol 1
glg = —
4 @ @ @{ TN 54 - A2 A1 13 21 /11 32 5/L3 43 31
\ d d d o
105 65
M3.5 Screw 13 ‘ 5] | 81(11171) |85 63 2a2b E],,\” ,\,,\, ,\Y,\Y,
(SeltLitng 83 (7513874} oo Mounting Dimensions Also Allow For
54 x 56 Mounting 14 22 2/m 2 6/T3 44 32
%1 Dimension: Includlng Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, %4 Has 2 Pieces (Both Sides) Model Name
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. W
S-T25BC
N 4-M4 Screw Mounting Hole
Reversing SO T
— W2
M4 Screw L
S-2 x T21BC (Self-Lifting)
4.5_, | 54 (Mounting Dimension) __ 19 _,_54 (Mounting Dimension) I
S-2 x T25BC 4-Mé Scrow (inher PitEh) ‘ s
Mounting Hole 73 @
AA L AA A AAT ‘
@J - L &L | Mounting Dimensions
® P ® ® e Ff—-——- Also Allow For
T T @|1 54 |10 54 T\ 45 54x56 Mounting
E 136 !
® Auxiliary | - Contact
® 1 Contact | Arangemrt
L, z
13, 10.5] .. 2 312
136 (148%3) 160*4) 5 81 (111*1) 35 A2 A1 1‘3 21 1/dL1 E/d 13 31 A2 A1 13 21 I/U 5/L3 43 31
36 (148%3)( = B 2a2b IJ:Ll, - £\- -
For 7.5 mm
Rail Helgh‘) x2 14 22 2/M /T3 14 22 2/M 6/T3 44 32
412 412
%1 Dimension: Including Head-On Auxiliary Contact Unit (UT AX2(BC) UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mi Model Name
%3, %4 Dimension: Including Side-On Auxiliary Contact Umt (UT -AX11(BC)) - %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides) W
It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time. S-oXTO5B0
-2X
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W T32BC

S-T32BC

2-M4 Screw
Mounting Hole

30 (Mounting o
55| Dimension; (Self-Liftin

M3.5 Screw

\k‘i{ & |

I7 1] :
&

5% ® B
2= AT =T
£ f 0 ﬂ
& O .
E ?EL 2"
g =
S | IR
8 P& @

i‘ IEC
1185 mm
Rail

T

Fo | as

1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides)

‘(For 7.5 mm
Rail Height)

2-M4 Screw Mounting Hole

It should be noted that it cannot be used with the head-on and side-on auxiliary contact units mounted at the same time.

60
8

t iﬁﬁ;,

Contact Arrangement

3/L2
A2 A1 17 d 5/L3

B4

2/ T2 6/T3

Model Name
S-T32BC

S-2 x T32BC

M4 Screw
(Self-Lifting)
5.5, 3) Mountng Dinensign) 23 _ 30 Mourting Dimensig)
4-M4 Screw hner PIch
Mounting Hole 53 o)
I S S A
I say
T ! 7? &
g A i
. > DD ® @) -
E oo oo ) o 5 &
£ J 8
g
E er \@ A - \@ @ iy =
g ‘%gf ‘%g‘ L& $ \7
FEENEY
M4 Screw |13 |85 105 \ 75
(Self-Lifting) 96 3

4-M4 Screw Mounting Hole

I

*1 Dimension: Width Dimension from Center of IEC 35 mm Rail

Auxiliary | Contact
Contact | Arangement
A2 A1 n 3/\.25/L3 637181 93 A2 A1 n 3/L25/L3 637181 93
2a2b IJ:LF d d dd | d\d dd |
AR GAANTS
> x2
(For 7.6 mm 4T2 647282 94 4T 647282 94
Rail He|ght) 2/m 6/T3 2/m 6/T3

Model Name
S-2xT32BC

123




MS-T/N Series Magnetic Starters/Magnetic Contactors

W T35/T50BC
N 75(87%3)(99%4) q : EF
Non-Revel'Slng 2Md Screw (geslf-sl-ci;tew:gi 5 91(120%1)
625

Mounting Hole ’_BOJM V3.5 Sorew
16.9 13 b gt
MSO'T35BCKP s mR H / 52‘ (Self-Lifting) 2-M4 Screw Mounting Hole oo
7 |
- 8 5 N
MSO-T50BCKP i
2 IEC
[ £le| 35 mm Auxiliary
£(%) Rail
o H :2 Contact Contact Arrangement
¥ 2|8 o)
© o
N w |2 3/L2
- | A2 A1 13 21 1/L1 5/L3 43 31
efeton Indicator
Rl Tiopng -
y
Sy =] | :
M4 Sorew*5
12.8%85 10245 (SeltLifing I 2a2b
16.7%4 13.3%6 M5 Sorew 6 i
74.3 (Self-Lifting) 5 '
(For 7.5 mm
Rail Height) l.r— —u— J
*1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC)) 15 65 2/T1 6/T3 98 96
%2 Dimension: Width Dimension from Center of [EC 35 mm Rail 75 42
%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) M ing Di ) Also All
- %3 Has 1 Piece, 4 Has 2 Pieces (Both Sides) ounting Dimensions Also Allow Model Name
*5 Dimension: Heater Designations 22A or Less, %6 Dimension: Heater Designations 29A or More For 60 x 70 Mounting MSO-T35BCKP
Note 1. Products with a heater designation of 29A do not have fast wiring terminals on the power MSO-T50BCKP

side terminal cover of the thermal overload relay.

- 3-M4 Screw
Reversing Nouniing e
M5 Screw

(Self-Lifting)

MSO'2 X T35BCKP l(gilfa?‘r:‘;
MSO-2 x T50BCKP

Connection Diagram

Mounting Hole

17.5 6.8
|

No wiring for BC.
{Comes with product)

25

132.7%4

153.7%5

103%4
@18
100 (Mounting Dimensior)

124.5%5

%
&
3

|

e T
- lal o I M3.5 Screw (Sqlf-Lifting)
12.8%4] 0.2l M4 Screw %4 Reset Bar
16.7%5 3.3fk5 \(Self-Lifting) | [Reset Bar
M5 Sorew %5 85 troke 2.5 mm)
(Self-Lifting) 150 (Mounting Dimension)
*1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC)) 2] 150
*2,%3 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC) 160
-%2 Has 1 Piece, %3 Has 2 Pieces (Both Sides)
%4 Dimension: Heater Designations 22A or Less, %5 Dimension: Heater Designations 29A or More Model Name
Note 1. Products with a heater designation of 29A do not have fast wiring terminals on the power side terminal MSO-2xT35BCKP
cover of the thermal overload relay. MSQO-2xT50BCKP

132.7(153.7)

Non-Reversi ng 2 Screw Mounting Hoke N H
/65 (Mounting Dimension) "

5 (Self-Lifting)
7.5] ] 60 (Mounting Dimensior) v
S-T35BC [l s ey
@ o
S-T50BC LR S

@ — =}

8 M >7 @) U = U ‘) 2-M4 Screw Mounting Hole

Eg' I aﬁE o3 r T e

g <; L_l = (s -— 7

g —® i\w T

s z = 2 | ‘

" = b ™ & | | Auxiliary
1 | Contact Arrangement

13.3 - | L |9 Contact
M5 Screw | “M6.9| <=2 \ew ‘ | R
(Self-Lifting) X . 32
T5BrA3)(9944 (For 7.5 mm | | A2 A1 13 21 11 5/L3 43 31
Rail Height) \ . ‘ d

%1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC)) i | 2a2b E], ,\, _ F‘, \, _ \ %‘
. e

%2 Dimension: Width Dimension from Center of IEC 35 mm Rail .o Nz

%3, %4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) *E-+" 1422 2m 4/T2 oe a4 %

- %3 Has 1 Piece, *4 Has 2 Pieces (Both Sides)

. R X Mounting Dimensions Also Allow Model Name
It should be noted that it cannot be used with the head-on and side-on For 60 x 70 Mounting —S—TSSBC
auxiliary contact units mounted at the same time. S-T50BC
Reversin oMesorey  MsSrew
Mounting Hole (Self-Liftin
M3.5 Screw 2404 S Meuning Holo
S_2 x TssBC 375 85 (Self-Lifting)
15 Mounting Dimersion) 2
S-2 x T50BC e ,
~|
& & & > E
Teme| TL=1T e
0D H s
°
SE ®| |- N
‘@ = & n‘@ AT
Auxiliary
° Contact Contact Arrangement
[ ﬁ)qe 32
5| 150 (Mounting Dimension) 5] 97(126%1) | A2 A1 13 21 1/L1 5/L3 43 31 A2 A 21 1/11 5/L3 43 31
160(17242)(184%3) d d d d
2a2bx2 i I
%1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC))
%*2,%3 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) 14 22 2/T1 T2 6/T3 44 32 14 22 2/T1 6/T3 44 32
-%2 Has 1 Piece,*3 Has 2 Pieces (Both Sides)
It should be noted that it cannot be used with the head-on and side-on Model Name
auxiliary contact units mounted at the same time. g'g)ﬁgggg
-2X
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MSO/S-TLIBC Magnetic Starters/Magnetic Contactors with Wiring Streamlining Terminals
S-TLISQ, SD-TLISQ Magnetic Contactors with Spring Clamp Terminals

e,
4.10 S-TLISQ, SD-TLISQ Magnetic Contactors with Spring Clamp Terminals

Just insert solid wires or ferrules into terminals. No terminal screws are required, which
makes wiring quicker and easier.

@ Shorter Wiring Time

Wiring time becomes shorter than the time required for tightening screws.
No worry about loss of screws.

Solid wires, stranded wires, and ferrules can be connected to the terminals.
@ Easier Maintenance

No worry about loose screws. Conventionally, terminal screws come
loose due to vibrations, impacts, or long-time use, and must be tightened
when products come in or during inspection.

® Manufacturing Range List

Model Non-Reversing
Magnetic Contactors Terminal
Frame Model Name  |Auxiliary Contact S-T128Q
T12 S-T12SQ 1a1b, 23, 2b
SD-T12SQ 1alb, 2a ) )
20 5.T205Q 1a1b, 2a 2b Spring Clamp Terminals
SD-T20SQ 1aib, 2a

Note 1. Terminal numbers are compliant with EN standards (EN50005 and EN50012).

Item Reference Page Remarks
+ Main Contact Rating Page 39 -
+ Auxiliary Contact Rating Page 41 —
+ Operation Caoil Page 43
Related - Properties Page 45 —
Reference Page + Performance Page 46 -
- Applicable wires Page 68 -
+ How to Order Page 131 —
- Combining with Optional Units Page 194 Devicgs such as goil surge absorbgrs and manual
operation prevention covers can be installed.
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MS-T/N Series Magnetic Starters/Magnetic Contactors

B Outline Drawings/Contact Arrangements

S-T125Q H

S-TQOSQ 35 (Mounting Dimension)

2-M4 Screw 42 =

Mounting Hole 30 (Mounting Dimension)
M
g . 2404 Screw Mountng Hole
'_ > AN
= el " %
k] =
25| ¥ - oo OSE’ ‘ Auxili
o2 I
E g E - 18 TS |2 - N ‘ Cuo:tlaazrzty Contact Arrangement
[s] ~|
£
ik LG |
=| o A2 A1 13 m1 3L2 53 21
E g ‘ IR
2 : | i
22 14 om wm w2 | 1alb B At CEE
e oo Lo, L |
8
8 T J,ﬂ,ﬁlﬁ Ja L @P 14 2m aT2 eT3 22
EIETED wll s
4 a;—e; 44 A2 A1 13 mn1 3/L2 5L3 23
44 5 . IJ:Ll‘ d d d
o | D4
Rail Helght) 14 2M1 412 613 24

%1 Dimension: Width Dimension from Center of IEC 35 mm Rail i Also All
For 3560, 35 x 50 to 52, 34 x 52 Mounting

— =
SD-T12S8Q H

SD-T20SQ

2-M4 Screw
Mounting Hole

4.2\ ,_33{Mounting Dimension)
\[ w0 alw)

l 3%
WO _ Oon T
=

y (e) [s) [s) o]
{13 U‘H ’I/I:/I 21—
) g j“
H H
~— 14 2/T1 4/T2 613 22 |
(o) O O -
b A
)

IEH
;|

2-M4 Screw
Mounting Hole

N

T
N

Auxiliary
Contact

Contact Arrangement

46.5 %1

IIEC
/35 mm Rail
i

A2 A1
=) () 13 L1 32 513 21

o B34

14 2T am2 6M3 22

60(Mounting Dimension) _10.5,

50(Mounting Dimension).

Lm‘{ 4
3.9 13 L1 32 503 23
T " For 7.5 mm oa B ‘,, d,,,d,,d,,,‘
Rail Height)
0.43 kg *1 Dimension: Width Dimension from Center of IEC 35 mm Rail Mounting Dimensions Also Alow u oh am2 ema 24
For 36 x 0, 3 x 5010 52, 34 x52 Mounting

Model Name
SD-T12SQ
SD-T20SQ

A2 A1
(=) (+)
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S-TLISQ, SD-TLISQ Magnetic Contactors with Spring Clamp Terminals
S(D)-T32, S-NLI8 Main Circuit 3-Pole Magnetic Contactors

4.11 S(D)-T32, S-NL18 Main Circuit 3-Pole Magnetic Contactors

Dramatically reduces panel installation area required

@ A space-saving type without auxiliary contacts equipped and just 3-pole

main contacts.

@ |f auxiliary contacts are required, auxiliary contact units can be installed.

(Reversing types have 2a2b x 2 installed)

S-T32 S-N48
©® Ratings/Specifications (Standard Applicability)
Rated Capacity [kW] Rated Operating Current [A] — Additional Terminall Scrgw Size . .
Magnetic Contactors | Three-Phase Squirel-cage Motor | Three-Phase Sauirrel-cage Motor | Resistive Load | fer Auxiliary(?ontact <StandardT;\glt?ten:nngTorque> Re%zrnmn;:;f)leedvﬁ{;]n}zrl;:ajlze
(Category AC-3) (Category AC-3) |(Category AC-1){Treml Cure Mo dL;P liltame Parentheses Show Standard Value
220 [ 380 [ 500 | 690 | 220 | 380 | 500 | 690 | 200 | 380 X Pieces
N Bl | Beverst to | to | V V [to | to | V V [ to | to Ith Main Circuit Control Main Cireut Control
9 9 230 430 230 430 220 | 440 | [A] | (oo Circuit | MMM it
vV |V
M4 M3.5
S-T32(BC) [S-2 x T32(BC) UT-AX2, 4x 1|, " > [1.25-4  |1.25-35
SD-T32(BC) |SD-2x T3280) 75|15 | 15 | 11 |32 | 32 | 24 | 12 | 32 | 82 | 82 | o0 [118-1.86/004-151) < | T
(147 | (1.17)
S-N38(CX) [S-2xN38(Cx)| 7.5 | 15 | 15 35 | 32 | 24 60 | 60 | 60 |UN-AX2,4x1 206'\/]533309'21@-?51 1.95-5 [1.25-3.5
S-N48(CX) [S-2x N48(CX)| 11 | 15 | 15 50 | 35 | 24 80 | 80 | 80 |(FrontClip-on)| ™5 55" "y 17)  [to 14-5 [0 2-3.5

Note 1. The M4 main circuit terminal screw size for T32 types makes it unsuitable for applications exceeding 20 A in accordance with the
Electrical Appliance and Material Safety Law.

Note 2. Reversing types already have 2 UT/UN-AX4 units installed so no more can be mounted. Furthermore, all side clip-on units (UT/UN-AX11)
are not applicable.

Note 3. Types including thermal overload relays (MSO) are not manufactured.

Note 4. A "BC" in the model name indicates a wiring streamlining terminal, "CX" indicates a CAN terminal.

Note 5. Please note that SD-T32 type operation coil terminals have polarity. A1 (+), A2 (-)

® Properties/Performance

Input [VA] . |Operating Voltage [V]| Operating Time [ms] | Making Current Switching Durability [x 10000]
Power Coil . o
) - - Capacity[A] | Switching
Model Name DT Consumption | Current Close Open CollON~ | Coll OFF~ | / paak Frequency | Meshanical Electrical
y 9 W [mA] P Main Contact ON' | Main Contact OFF <0_5 ms> echanica (Category AC-3)
SD-T32 — — 3.3(2.2)| 0.083 |60to75|10to30 | 70 (95) 20 400 1800 1000 200
S-T32 55 4.5 1.8 20 12510 155|80to 115| 15t022 | 5to 15 400 Times/Hour
S-N38 110 13 4.3 80 120 to 145|190 to 115/ 10t0 20 | 5to 14 500 500 100
S-N48 110 13 4.3 80 12010 145|90 to 115/ 10to 20 | 5to 14 670  [1200 Times/Hour
Note 1. The above table indicates rough property indices for DC100V coils for DC operated types and AC200V coils for AC operated

types. The values in the parentheses for SD-T32 indicate rough property indices for DC12V or DC24V coils.

The operating voltage is that at a 20°C cold state. (AC operated type values are for 60 Hz)

The coil current is the average regular value with DC100V (DC operated type) or AC220 V at 60 Hz (AC operated type) applied.
The operating time is the value with DC100V (DC operated type) or AC220 V at 60 Hz (AC operated type) applied.

The coil input and power consumption are the average values.

The electrical durability at the making current capacity lasts 100,000 operations.

Note 2.
Note 3.
Note 4.
Note 5.
Note 6.

ltem Reference Page Remarks
- Main Contact Rating Page 39 -
Related
- Operation Coil Page 43 -

Reference Page

- How to Order Pages 131,133

- Combining with Optional Units Page 194
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MS-T/N Series Magnetic Starters/Magnetic Contactors

® Outline Drawings/Contact Arrangements (The diagrams show models without "BC" or "CX".)

S-T32(BC) Q=i

2-M4 Screw Mounting Hole (hg‘l‘fslt-:_rfntew )
elf-Lifting)
55 2-M4 Screw Mounting Hole
. . 1
[l & ) 7ﬂ v
59 ® ® i ‘
E r =] I | i i Contact Arrangement
g o %MJ e lg 5 312
£ H ! A2 A1 1L 5.3
g |
B & B ‘ P NN T
N | | L (N I, R
[os = 0 2IT1 6/T3
L] s s 472
|__Model Name |
0.36kg S-Ta2
S-T32BC

S-2xT32(BC) H

2-M4 Screw Mounting Hole

4-M4 Screw Mounting Hole

30 (Mounting |
5.5, 23 Dimension) ‘
(Inner Pitch) M3.5 S.crew 985
5 (Self-Lifting) 59 i
2 E |
e ® ® ! -
5 0 0
s ®ei® ®e® ) R §J) L
gL s [l eel® N
€ I |
E ® ®j® B ®I® Sl
= T ] T Auxiliary L1 513
3 ﬁB eé @ ! a2 a1 "My12%3 637181 93 a2 ar’ 3/L2 637181 93
i “”““'W““ﬂ\\\\ﬁ\ﬂ W"
i I 1J7
s 13 | |85 105 | 75 2a2b n
M4 Screw 9 -
(Self-Lifting) ’ * x2 2T sm
084kg Model Name | Model Name
S-2xT32 S-2xT32BC

SD-T32(BC) gt

2-M4 Screw M3.5 Screw

Mounting Hole (Self-Lifting) 2-M4 Screw Mounting Hole
4.5\ 2 owtg Divnse 86
o S RID — >
S 0 ‘ S
S Ty
Tl % 1
35 e @ e - | |
SIS T Uwu EIPa T i | |
E j = [
S L e | | e
£ oo ~ | I
g i \ \
E o Y 69 1 | | Contact Arrangement
)
i - ,‘Ji' v { )1+) 1/L1 a2 5/L3
M4 Screw |h3| <I-1105 5 108 (138 *1) 0] 55 45 32
. 21 t ;
(Self-Lifting)/| 43 (55%3) (67 *4) (For 7.5 mm 43 - fﬁ -- Nﬁ - ,\
Rail Height)
%1 Dimension: Including Head-On Auxiliary Contact Unit (UT-AX2(BC), UT-AX4(BC)) 2/m1 o2 6/T3
%2 Dimension: Width Dimension from Center of IEC 35 mm Rail
%3, *4 Dimension: Including Side-On Auxiliary Contact Unit (UT-AX11(BC)) - %3 Has 1 Piece, %4 Has 2 Pieces (Both Sides)
|__Model Name |
0.55kg SD-T32
SD-T32BC

SD-2xT32(BC
( ) 4-M4 Screw Mounting Hole o) H
=
— N A
| a |
4-M4 Screw Mounting Hole o P
4.5 21, 2 hoigDires L
Inner itch] M4 Screw
53 (Self-Lifting) -
pe | A =i
|
®ei® 2 ol
! . 32 |21 32
/=
i 96
®e®
Auxiiary | Coriet | o A 174 40513 W, 503

M3.5 Screw 637181 93 A2 A1 3427 63 71 81 93

S LA S I e AR R RN

Rail Height) x2 *

%1 Dimension: Width Dimension from Center of IEC 35 mm Rail

Model Name
SD-2xT32

1.22kg SD-2xT32BC
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S(D)-T32, S-N[J8 Main Circuit 3-Pole Magnetic Contactors

Rail Thickness) (38 to 46) x 80 Mounting

S-N38(CX) 2-M4 Screw Mounting Hole 2-M4 Screw Mounting Hole H
S'N48(CX) M3.5 Screw >
< 71 /40 (Self-Lifting) 6.5 <
I
2 1 i
I i i
1 i
1 iglg
g ! IEC 35 mm ‘ P
ol o i i
© Rail i I
' |
= i J
L*L,,,jﬂ ﬁ77 3 Contact Arrangement
54 A2 A1 111 32 53
16.7] [13 5 93 (121 *1) 35 d d d
T 1T Mounting Dimensions
54 _MS5 Screw (For 7.5 mm Also Allow For e

*1 Dimension: Including Head-On Auxiliary Contact Unit (UN-AX2(CX), UN-AX4(CX)) 2/T1 4712 6/T3
*2 Dimension: Width Dimension from Center of IEC 35 mm Rail.
Not Applicable With Side-On Auxiliary Contact Unit (UN-AX11(CX))

Model Name | Model Number | Model Name | Model Number
S-N38 SN0300 S-N38CX SN530101
S-N48 SNo3CId S-N48CX SN53010

S-2XN38(CX) 3-M4 Screw Mounting Hole M3.5 Screw 5.4 Sorew Mounting Hol
| it -M4 Screw Mounting Hole
S-2X N48(CX) . 64 (Self-Lifting) -
A% AL 0 o o
~ -
5| H ¥
@
il 4 4
g 53 671 83 el 0 g 100
54 62772 84 Qv L 122
| 3 Auxiliary 1 513 M1 53
A a2 53 6171 aa A2 Al 3/._2 53 6171 aa
Contact | Arange d d
16.7] [13] M5 Screw 16 _ll_ | 2a2b \ 7\7\7 ) AT 7\"\7\7\7 ) 7\
100 5 | 127 X2 42, 546272 1142 7, 54 6272 84
122
Model Name | Model Name

ide-On Auxili tact Units (UN-AX11 Not Applicabl S-2xN38 | S-2xN38CX
Side-On Auxiliary Contact Units (U (CX)) Not Applicable S oaNas | S oNaseK
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MS-T/N Series Magnetic Starters/Magnetic Contactors

4.12 How to Order

Follow the steps below when ordering. Enter a space in A.

If there are multiple 2 letter symbols (SA, BC, KP etc.) appended to the

model name frame size (T10 etc.) then specify them in alphabetical order.

(E.g.: MSO-T10BCKPSA)

(If not in alphabetical order, the model name displayed will change automatically.)

® MS-T Series

1. Standard (AC Operated) Magnetic Starters
BEMS-2x)T (Enclosed Type)

130

) L Operation Coil Designation or ”
| Model Name | | Motor Capacity | | Main Circuit Voltage | Control Gircuit Voltage/Erequency | (Note) Auxiliary Contact
MS-T21KP A 37kW A 200V A AC200V A
MS-T10KP A 200V A AC200V A 1B

Refer to pages 74 and 75.

Select from page 48 or 139.

Do not apply AC voltage to the main circuit.
(To distinguish it from the control circuit
voltage)

Select the coil designation from page 43
or specify the control circuit voltage and
frequency used.

Specify if using a special
contact arrangement.
Refer to page 41.

BMSO-(2x)T (Open Type)

Motor Capacity or Heater P Operation Coil Designation or "~
ISRl N | | Designation (Knob Setpoint) T Giie R Vel Control Circuit Voltage/Frequency (NIei29) ARy (s
MSO-T10KP A 9A A 200V A AC200V A 1B

Refer to pages 74 and 75.

Select from page 48 or 139.

Do not apply AC voltage to the main circuit.
(To distinguish it from the control circuit

Select the coil designation from page 43
or specify the control circuit voltage and

Specify if using a special
contact arrangement.

voltage) frequency used. Refer to page 41.
2. Standard (AC Operated) Magnetic Contactors
WS-T Type, S-2xT Type
| Model Name | | Operation Coil Designation or Control Circuit Voltage and Frequency | | (Note) Auxiliary Contact
S-T20 A AC200V A 2A
S-T20 A AC100V50Hz

| Refer to pages 74 and 75. |

voltage and frequency used.

Select the coil designation from page 43 or specify the control circuit

Specify if using a special contact arrangement.

| Refer to page 41.

3. DC Operated Magnetic Starters/Contactors

BMSOD-T Type

Motor Capacity or Heater L . . . . "
Model Name | | [ Ty 1k e Main Circuit Voltage Operation Coil Designation (Note) Auxiliary Contact
MSOD-T21KP A 3.7kW A 200V A DC100V A
" . . Specify if using a special
Refer to page 91. Select from page 48 or 139. Do .notlap;?ly AC voltage to the Select the coil designation contact arrangement.
main circuit. from page 44.
Refer to page 41.
BSD-T Type
| Model Name | | Operation Coil Designation | | (Note) Auxiliary Contact
SD-T21 A DC110V A
Refer to page 91. Select the coil designation Speify if using a special
SD-2 x T21 is a reversing type. from page 44 contact arrangement.
) ) Refer to page 41.
4. Mechanically Latched Magnetic Starters/Contactors
BMSOL-T Type
Motor Capacity or Heater PR " . A q
| Model Name | | Dasignation)(Knob\Setpoint) | | Main Circuit Voltage | | Closing Coil | | Tripping Coil
MSOL-T21KP A 3.7KW A 200V A MC-AC200V A MT-AC200V

Specify "MSOLD" if using a
DC operated closing coil.
Refer to page 102.

Select from page 48 or 139.

Do not apply AC voltage to the main circuit.
(To distinguish it from the control circuit
voltage)

Select the coil designation from page 44.

BSL-T Type, SLD-T Type

| Model Name |

| Closing Coil Designation

| | Tripping Coil Designation

SL-T21

A MC-AC100V

A MT-AC100V

Refer to page 102.
- The model name is SLD if using
a DC operated closing coil.

Select the coil designation from page 44.

WSL-2xT Type, SLD-2xT Type

Specify using the SL-T type listed above if the left and right closing coils or tripping coils have the same ratings.
However, specify using the following if the left and right coils have different ratings.

| Model Name

| [ closing Coil Designation (Left Side) | | Tripping ol Designation (Left Side) | | Closing Coil Designation (Right Side) | | Tripping Coil Designation (Right Side)

SL-2xT21

A MC1-AC100V

A MT1-AC100V

A MC2-AC100V

A MT2-DC100V

Refer to page 102.
- The model name is SLD if using
a DC operated closing coil.

Select the coil designation from page 44.

5. Delay Open Magnetic Starters/Contactors
BMSO-TODL, S-TODL Type

| Model Name |

| Main Circuit Specifications

Operation Coil

MSO-T21DLKP
S-T12DL

A 15A A 200V
A 200V

A AC200V
A AC200V

Specify from page 111.

Specify the rated voltages of the thermal overload
relay heater designation and main circut.

Be sure to specify the rated voltage as there are
strict criteria for the internal wiring of magnetic
contactors.

The operation coil designation is
available in AC100V and AC200V.




How to Order

6. Magnetic Starters with Delay Trip Thermal Overload Relays

EMSO-T O SR Type

Motor Capacity or Heater PP Operation Coil Designation or o
| (el i | | Designation (Knob Setpoint) el e elizgD Control Circuit Voltage/Frequency (isize) Aty Gaiae:
MSO-T12SR A 2.2kW A 200V A AC200V A
Select the coil designation from Specify if using a special
Specify from page 114. Select from page 48 or 139. Do Inot.ap;.zly AC voltage to the page 43 or specify the control contact arrangement.
main circuit. e
circuit voltage and frequency used. Refer to page 41.
7. Magnetic Starters with Quick Trip Thermal Overload Relays
BEMSO-T O FS/FSKP Type
Motor Capacity or Heater P Operation Coil Designation or -
i | | Designation (Knob Setpoint) | | I Gliei Velizge | Control Circuit Voltage/Frequency (a1 ATy Gentze!
MSO-T12FSKP A 2.2kW A 200V A AC200V A
Select the coil designation from Specify if using a special
Specify from page 116. Select from page 48 or 139. Do .notlap[l)ly AC voltage to the page 43 or specify the control contact arrangement.
main circuit. e
circuit voltage and frequency used. Refer to page 41.
8. Magnetic Starters with Push-Buttons
EMS-T O KPPM Type
Model Name Motor Capacity Main Circuit Voltage CpeiEiEn Cel DS e (Note) Auxiliary Contact
Control Circuit Voltage/Frequency
MS-T21KPPM A 3.7kW A 200V A AC200V A
Do not apply AC voltage to the main circuit. Select the coil designation from Specify if using a special
Specify from page 117. Select from page 48 or 139. (To distinguish it from the control circuit page 43 or specify the control contact arrangement.
voltage) circuit voltage and frequency used. Refer to page 41.
9. Magnetic Starters/Magnetic Contactors with Wiring Streamlining Terminals
BEMSO-T O BC Type
Motor Capacity or Heater A (Ao Operation Coil Designation or "
teglE] e | | Designation (Knob Setpoint) | | ¥l e Velizge | Control Circuit Voltage/Frequency (Teita) ATy @entiaei
MSO-T12BCKP A 2.2kW A 200V A AC200V A

Specify from page 119.

Select from page 48 or 139.

Do not apply AC voltage to the
main circuit.

Select the coil designation from
page 43 or specify the control
circuit voltage and frequency used.

Specify if using a special
contact arrangement.
Refer to page 41.

BS-T O BC Type

| Model Name

| Operation Coil Designation or Control Circuit Voltage and Frequency

| (Note) Auxiliary Contact

S-T12BC

A AC200V

A

| Specify from page 119.

voltage and frequency used.

Select the coil designation from page 43 or specify the control circuit

| | Specify if using a special contact arrangement. Refer to page 41.

10. Magnetic Contactors with Spring Clamp Terminals

WS-T O SQ Type

| Model Name

| Operation Coil Designation or Control Circuit Voltage and Frequency

S-T128Q

A AC200V

| Specify from page 125.

voltage and frequency used.

Select the coil designation from page 43 or specify the control circuit

WSD-T O SQ Type

Model Name

Operation Coil Designation or Control Circuit Voltage and Frequency

SD-T128Q

| Specify from page 125.

A DC100V

voltage and frequency used.

Select the coil designation from page 44 or specify the control circuit

11. Main Circuit 3-Pole Magnetic Contactors

WS-T Type, S-2xT Type

| Model Name

| Operation Coil Designation or Control Circuit Voltage and Frequency

S-T32

A AC200V

| Specify from page 127.

voltage and frequency used.

Select the coil designation from page 43 or specify the control circuit

BSD-T Type, SD-2xT Type

| Model Name

Operation Coil Designation or Control Circuit Voltage and Frequency

SD-T32

| Specify from page 127.

A DC100V

voltage and frequency used.

Select the coil designation from page 44 or specify the control circuit
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MS-T/N Series Magnetic Starters/Magnetic Contactors

® MS-N Series

1. Standard (AC Operated) Magnetic Starters
BMS-(2x)N Type (Enclosed Type)

Operation Coil Designation or

| Model Name Motor Capacity | | Main Circuit Voltage | Gt CEn iV e A ETEy | (Note) Auxiliary Contact
MS-N125KP A 30kwW A 200V A AC200V A
Do not apply AC voltage to the main circuit. Select the coil designation from Specify if using a special
Refer to pages 74 and 75. Select from page 48 or 139. (To distinguish it from the control circuit page 43 or specify the control contact arrangement.
voltage) circuit voltage and frequency used. Refer to page 41.
BEMSO-(2x)N Type (Open Type)
Motor Capacity or Heater A e Operation Coil Designation or -
Rleceli e | | Designation (Knob Setpoint) | | Wt Gieic Velizge | Control Circuit Voltage/Frequency (ieize) AupdllEsy Conize
MSO-N125KP A 105A A 200V A AC200V A

Refer to pages 74 and 75.

Select from page 48 or 139.

(To distinguish it from the control circuit
voltage)

Do not apply AC voltage to the main circuit.

Select the coil designation from
page 43 or specify the control
circuit voltage and frequency used.

Specify if using a special
contact arrangement.
Refer to page 41.

2. Standard (AC Operated) Magnetic Contactors

HS-N Type, S-2xN Type

| Model Name | | Operation Coil Designation or Control Circuit Voltage and Frequency | | (Note) Auxiliary Contact
S-N125 A AC200V A
S-N125 A AC110V 50Hz
Refer to pages 74 and 75. Select the coil designation from page 43 or specify the control circuit Specify if using a special contact arrangement.
voltage and frequency used. Refer to page 41.
3. DC Operated Magnetic Starters/Contactors
BMSOD-N Type
Motor Capacity or Heater L . . . . -
Model Name | | Designation (Knob Setpoint) | | Main Circuit Voltage | | Operation Coil Designation | | (Note) Auxiliary Contact
MSOD-N125KP A 30kwW A 200V A DC100V A
" . . Specify if using a special
Refer to page 91. Select from page 48 or 139. Do .mt. ap?ly AC voltage to the Select the coil designation contact arrangement.
main circuit. from page 44.
Refer to page 41.
MSD-N Type
| Model Name I | Operation Coil Designation I | (Note) Auxiliary Contact
SD-N125 A DC110V A
Refer to page 91. Select the coil designation Speify if using a special
SD-2 x N50 is a reversing type from page 44 contact arrangement.
: ) Refer to page 41.
4. Mechanically Latched Magnetic Starters/Contactors
BEMSOL-N Type
Motor Capacity or Heater A (e 5 . A .
Model Name | | Designation(Knob Setpoint) | | Main Circuit Voltage | | Closing Coil | | Tripping Coil
MSOL-N125KP A 30KW A 200V A MC-AC200V A MT-AC200V
MSOLD-N125KP A 105A A 200V A MC-DC100V A MT-DC200V

Specify "MSOLD" if using a
DC operated closing coil.
Refer to page 102.

Select from page 48 or 139.

(To distinguish it from the control circuit
voltage)

Do not apply AC voltage to the main circuit.

Select the coil designation from page 44.

WSL-N Type, SLD-N Type

| Model Name | | Closing Coil Designation | | Tripping Coil Designation
SL-N125 A MC-AC100V A MT-AC100V
SLD-N125 A MC-DC100V A MT-DC100V
Refer to page 102.
- The model name is SLD if using Select the coil designation from page 44.
a DC operated closing coil.
WSL-2xN Type, SLD-2xN Type

Specify using the SL-N or SL-D-N type listed above if the left and right closing coils or tripping coils have the same ratings.
However, specify using the following if the left and right coils have different ratings.

Model Name | | Closing Coil Designation (Left Side) | | Tripping Coil Designation (Left Side) | | Closing Coil Designation (Right Side) | | Tripping Coil Designation (Right Side)
SLD-2xN125 A MC1-DC100V A MT1-AC100V A MC2-AC100V A MT2-DC100V
Refer to page 102.

- The model name is SLD if using
a DC operated closing coil.

Select the coil designation from page 44.

5. Capacitive Tripping Device

BCTU-OOType

| Model Name |

| Operating Voltage Symbol

CTU-A

2

Refer to page 103.

Combinable Mechanically

Latched Magnetic Starters

- Model names differ depending
on contactor frame.

Operating Voltage is AC100V or
AC200V

1: AC100V

2: AC200V




How to Order

6. Delay Open Magnetic Starters/Contactors
EMSO-N O DLKP, S-N O DL Type

| Model Name | | Main Circuit Specifications | | Operation Coils
MSO-N150DLKP A 125A A 200V A AC200V
S-N400DL A 200V A AC200V

Specify the rated voltages of the thermal overload
relay heater designation and main circuit.

. . The operation coil designation is
Specify from page 111. Bg sure_ to _specﬂy me rated v9!tage asthere gre available in AC100V and AC200V.
strict criteria for the internal wiring of magnetic
contactors.

7. Magnetic Starters with Delay Trip Thermal Overload Relays
BEMSO-N O KPSR Type

Motor Capacity or Heater A Operation Coil Designation or -
Witeelel WD | | Designation (Knob Setpoint) | | Wkl i VeliEge | Control Circuit Voltage/Frequency (ieite) Al sy et
MSO-N125KPSR A 30kW A 200V A AC200V A
Select the coil designation from Specify if using a special
Specify from page 114. Select from page 48 or 139. zZi:oéiracTi)tly AC voltage to the page 43 or specify the control contact arrangement.
) circuit voltage and frequency used. Refer to page 41.

8. Main Circuit 3-Pole Magnetic Contactors
MS-N Type, S-2xN Type
| Model Name | | Operation Coil Designation or Control Circuit Voltage and Frequency |

S-N48 A AC200V

| Specify from page 127 |

Select the coil designation from page 43 or specify the control circuit
voltage and frequency used.
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TH-T/N Type Thermal Overload Relays

5.1

Model List

Frame T18 T25 T50 T65 T100
Appearance
Standard For Magnetic Starters TH-T18 TH-T50 TH-T100
Model Name with 2-Element For Independent Mounting| UT-HZ18 + TH-T18 TH-T25 — TH-T65 —
With 3-Element [For Magnetic Starters TH-T18KP TH-T25KP TH-T50KP TH-T65KP TH-T100KP
(2E) For Independent Mounting| UT-HZ18 + TH-T18KP — —
~n : | ForMagnetic | 45, 55 76.5 74.3 X 74 x 88 89 X 68.5 x 83.5
Outline Drawing Starters
63 x 53 x 80 89 x 57 x 83.5
/ [mm] W x H x D |For Independent 46 X 63 x 82.7 B ~
D Mounting :

Applicable Standard

JIS C8201-4-1, IEC60947-4-1, EN60947-4-1, GB14048.4

Use Conditions

Ambient Temperature [°C]

-10 to +40 (Standard is 20°C, Inner Panel Maximum Temperature is 55°C)

Frequency [HZ] 0 (DC) to 400
Rated Insulation Voltage [V] 690
Rated Impulse Withstand Voltage [kV] 6
Pollution Degree 3

0.12(0.1t0 0.16) |0.24 (0.2 to 0.32) 29 (24 to 34) 5 (1210 18) 67 (54 to 80)
0.17 (0.14 10 0.22) | 0.35 (0.28 t0 0.42) | 35 (30 to 40) 2 (18 to 26) 85'(65 to 100)
- 0.24(0.2100.32) | 0.5 (0.4 to 0.6) 42 (34 to 50) 9 (24 to 34) 95 (85 to 105)
3 0.35(0.28 10 0.42) | 0.7 (0.55 to 0.85) 35 (30 to 40)
'5 0.5(0.41t00.6) 9 (0.7 to 1.1) 2 (34 to 50)
= 0.7(0.5510 0.89) |43 (1 10 1.6) 4 (43 to 65)
T 0.9(0.7to 1.1)
= o , 13(1101.6) 7(1.4102)
g Heater Designation (Adjustment Range of Settling Current) | 4 (1.4102) 1(1.7to 2.5)
5 (Al 2.1 (1.7t02.5) 5(@2to3)
@ . . 2.5(21t03) 6 (2.8 to 4.4)
S (The --- line in the table on the right represents the 3.6 (2.8 10 4.4) 5(@to6)
.S correspondence betwgen the magnetic contactor 5 (410 6) 6.6 (5.2 10 8)
:'aa-) and frame to be combined) 6.6 (5210 8) 9 (710 11)
C% (Refer to the relevant text regarding the heater ? 1(7( 9“:01 12) 1; E? ;201 ?13)
designation of the applied products) 15 (1210 18) 22 (18 to 26)
Power Consumption [VA/Element] Minimum/Maximum Settling 0.8/1.8 1.0/2.1 1.6/3.2 2.4/5.5 2.5/6.0
Terminal Screw Size M3.5 M4 M5 M6 M6
Torminal-Gompatible Wire Size [mm?] ¢1.6,0.75t02.5 | 91.6102.6,1.25t06 | 92 t0 3.6, 4 to 14 — —
Crimp Lug Size 1.25-3510 2-35,55-83| 1.25-4 t0 5.5-4 5.5-5to 14-5 5.5-6 t0 22-6 | 14-6 to 22-6, 38-S6
= Contact Arrangement 1alb 1alb 1 a1 b 1alb 1alb
£ Conventional Free Air Thermal Current Ith [A] 2 5 5 5
38 Category AC-15 AC24 V 2 (0.5)/2 (0.5) 2 (0.5)/3 (0.5) 2 (0. 5)/3 (0.5) 2(0.5)/3 (0.5) 2 (0.5)/3 (0.5)
’g éC_I%OH_tta%tors ) AC120 V 2 (0.5)/2 (0.5) 2 (0.5)/3 (0.5) 2 (0.5)/3 (0.5) 2 (0.5)/3 (0.5) 2 (0.5)/3 (0.5)
S | g Moke Contact/Brenk Contact AC240 V 1(0.5)/1 (0.5) 1(0.5)/2 (0.5) 1(0.5)/2 (0.5) 1(0.5)/2 (0.5) 1 (0.5)/2 (0.5)
5 | Use | Thevaluein parentheses i theraingcuring autoreset AC550 V 0.3 (0.3)/0.3 (0.3) | 0.3 (0.3)/0.3 (0.3) | 0.3(0.3)/0.3(0.3) | 0.5(0.5)/1(0.5) 0.5 (0 5)/1 (0.5)
S | Curent Category DC-13 DC24 V 0.5 (0.3) 1(0.3) 1(0.3) 1(0.3) 1(0.3)
2 W 35.%3?&2?35 ) DC110V 0.2(0.2) 0.2 (0.2) 0.2 (0.2) 0.2 (0.2) 0.2 (0.2)
S The value in p is the rating during auto reset DC220 V 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 0.1(0.1) 0.1(0.1)
S Minimum Applicable Load Level 20V5 mA 20V5 mA 20V5 mA 20V5mA 20V 5 mA
_:g Terminal Screw Size M3.5 M3.5 M3.5 M4 M4
3 . . Wire Size [mm2] 91.6,0.75t02.5 | ¢1.6,0.75t02.5 ¢1.6,1.25t02 ¢1.6,1.25t02 ¢1.6,1.25t02
&|  Terminal-Compatible Crimp Lug Size | 1.25-3.510 2-3.5 | 1.25-3.510 2-3.5 | 1.25-3.5 t0 2-3.5 | 1.25-4102-4,5.5-54 | 1.25-4 t0 2-4,5.5-54
2 Operating Characteristic Curve Page 153
'13 Vibration Resistance (Vibration and Malfunction Resistance Performance) 10 to 55Hz 19.6m/s*
s Trip Free O O O O
é Reset Method Manual/Automatic Switchable | Manual/Automatic Switchable | Manual/Automatic Switchable | Manual/Automatic Switchable | Manual/Automatic Switchable
"8’_ Operation Indicator (Lever Display) O O O O
o Manual Tripping Check (@) (@) (@) (@) (@)
Frame of the Combined Magnetic Contactor ] T21, T25, T35, T50 125,120 Te5, T80, T100 T80, 1100
720 T50 T100
§ With Saturable Reactor With 2-Element (TH-OOSR) | O (TH-T18SR) O (TH-T25SR) O (TH-T50SR) O (TH-T65SR) O (TH-T100SR)
8 [See Page 146] With 3-Element (2E) (TH-KPSR) — O (TH-T25KPSR) | O (TH-T50KPSR) | O (TH-T65KPSR) | O (TH-T100KPSR)
B Quick Trip Type With 2-Element (TH-CIFS) — A (TH-T25FS) A (TH-T50FS) A (TH-T65FS) A (TH-T100FS)
g [See Page 147] With 3-Element (26) TH-OFSKP.KF) | A (TH-T18FSKP) | A (TH-T25FSKP) | A (TH-TS0FSKP) | A (TH-TE5FSKP) | A (TH-T100FSKP)
Live Part Protection Cover (Standard Equipment) | (Standard Equipment) | (Standard Equipment) | © (UN-CZ605) —
T Reset Release O (UT-RRO5) ©O (UN-RROI0) ©O (UN-RROI0) ©O (UN-RRO6) | © (UN-RRO6)
2 Operation Indicator Lamp O (UN-TL12) O (UN-TL20) O (UN-TL20) O (UN-TL60) ©O (UN-TL60)
8‘ Independent/IEC 35 mm Rail Mounting Unit © (UT-HZ18) © (UN-RM20) — — —

Misoperation Prevention Cover

O (UN-CV203)

O (UN-CV203)

© (UN-CV603)

O (UN-CV603)

Note 1. All model names come with ambient temperature compensation device.
Note 2. © indicates standard type (standard equipment), O indicates semi-standard type, A indicates special products and - indicates products outside production range.




N120

N120TA

N220

N400

]

TH-N120 TH-N120TA TH-N220RH TH-N400RH —
TH-N120TAHZ TH-N220HZ TH-N400HZ TH-N600(Note 3)
TH-N120KP TH-N120TAKP TH-N220RHKP TH-N400RHKP —

TH-N120TAHZKP

TH-N220HZKP

TH-N400HZKP

TH-NBOOKP(Note 3)

103 x 67 x 105

112 x 87 x 105

144 x 114 x 179

144 x 160 x 193

112 x 103 x 105

144 x 104 x 166.5

144 x 173 x 166.5

63 x 42 x 83.5

JIS, JEM, IEC, VDE, BS, UL, GB

-10 to +40 (Standard is 20°C, Inner Panel Maximum Temperature is 55°C)

0 (DC) to 400 |

50 to 60

690

6

3

42 (34 to 50)

105 (85 to 125)

54 (43 to 65)
67 (54 to 80)
82 (65 to 100)

125 (100 to 150)

82 (65 to 100)
105 (85 to 125)
125 (100 to 150)
150 (120 to 180)

180 (140 to 220)

105 (85 to 125)

125 (100 to 150)
150 (120 to 180)
180 (140 to 220)
250 (200 to 300)

210 (170 to 250)

330 (260 to 400)

XThe thermal overload relay
with the heater designation
of 180A or less is the same
as the N220 frame.

250 (200 to 300)

(Curent Transformer Ratio:
Q054

330 (260 to 400)
(Curent Transformer Ratio:
50054)

500 (400 to 600)
(Current Transformer Raio:
T505A)

660 (520 to 800)

(Currnt Transformer Ratio:
100015 4)

3.0/7.1 3.8/8.6 1.0/2.3 (Note 4) 1.0/2.3 (Note 4) 1.0/2.3 (Note 4)
M8 M8 M10 M12 —
8-8 to 38-8 38-8 to 100-8 22-10to 150-10 | 22-12 to 200-12 —
1alb 1alb 1aib 1alb 1alb
5 5 5 5 5
2(0.5)/3(0.5) 2(0.5)/3(0.5) 2(0.5)/3(0.5) 2(0.5)/3(0.5) 2(0.5)/3(0.5)
2(0.5)/3(0.5) 2(0.5)/3(0.5) 2(0.5)/3(0.5) 2(0.5)/3(0.5) 2(0.5)/3(0.5)
1(0.5)/2(0.5) 1(0.5)/2(0.5) 1(0.5)/2(0.5) 1(0.5)/2(0.5) 1(0.5)/2(0.5)
0.5(0.5)/1(0.5) 0.5(0.5)/1(0.5) 0.5(0.5)/1(0.5) 0.5(0.5)/1(0.5) 0.5(0.5)/1(0.5)
1(0.3) 1(0.3) 1(0.3) 1(0.3) 1(0.3)
0.2(0.2) 0.2(0.2) 0.2(0.2) 0.2(0.2) 0.2(0.2)
0.1(0.1) 0.1(0.1) 0.1(0.1) 0.1(0.1) 0.1(0.1)
20V 5mA 20V 5mA 20V 5mA 20V 5mA 20V 5mA
M4 M4 M4 M4 M4
¢1.6, 1.25t0 2 ¢1.6, 1.25t0 2 91.6,1.25t0 2 ¢1.6,1.25t0 2 ¢1.6,1.25t0 2
1.25-4 to 2-4, 5.5-S41.25-4 to 2-4, 5.5-S4|1.25-4 t0 2-4, 5.5-S4(1.25-4 to 2-4, 5.5-S4|1.25-4 to 2-4, 5.5-54
156 156 156
10 to 55Hz 19.6m/s*
@) @) @) @)
Manual/Automatic Switchable | Manual/Automatic Switchable | Manual/Automatic Switchable | Manual/Automatic Switchable | Manual/Automatic Switchable
o @) ©) ©)
©) o @) ©) ©)
N125, N150 N180, N220 N300, N400
N125, N150 N150 N30 NA0G N600, N800

O (TH-N120SR)

O (TH-N120TASR)

O (TH-N2200ISR)

O (TH-N400CISR)

O (TH-NB0OSR)

O (TH-N120KPSR)

O (TH-N120TAKPSR)

O (TH-N220CIKPSR)

O (TH-N400CIKPSR)

O (TH-N600KPSR)

O (UN-RRC6)  |O(UN-RRO6)  |O (UN-RRC6)  |O (UN-RRO6)  |O (UN-RRLI6)
O (UN-TL60) O (UN-TL60) O (UN-TL60) O (UN-TL60) © (UN-TL60)
O (UN-CVB03)  |O (UN-CVB03)  |O (UN-CVB03)  |O (UN-CVB03)  |© (UN-CV603)

Model List

Note 3. Use TH-N600(KP) in combination with current transformer for measuring instruments (rated secondary load of 15 VA or more). The recommended model names are CW-15LM

or CW-15L for 250, 330 and 500 A, and CW-40LM for 660 A. The ratio of current transformation is as shown in the heater designation field in the table.

Note 4. The power consumption indicates the amount consumed by the heater element only. (The current transformer consumption amounts of the N220 to N600 frames are not included.) 1 3 7




TH-T/N Type Thermal Overload Relays

5.2 Contact Rating

@ Main circuit specifications... as shown on page136 @ Specifications of the control circuit (contact) @ The contact rating is as shown in the following table

Frame T18 T25,T50 T65,T100,N120 to N600 '7‘
Contact Break Contact | Make Contact | Break Contact | Make Contact | Break Contact | Make Contact ,:;‘OFF THR

Conventional Free Air Thermal Current Ith [A] 2 2 5 5 5 5 v\ e\ on
Class AC-15  |JAC24V 2(0.5) 2(0.5) 3(0.5) 2(0.5) 3(0.5) 2(0.5)
Rated Operating|AC120V 2(0.5) 2(0.5) 3(0.5) 2 (0.5 3(0.5) 2(0.5)
Current AC240V 1(0.5) 1(0.5) 2 (0.5) 1(0.5) 2 (0.5) 1(0.5) [ax ]

(Al AC550V 0.3(0.3) 0.3(0.3) 0.3(0.3) 0.3 (0.3) 1(0.5) 0.5 (0.5) Ax
Class DC-13 Rated|DC24V 0.5 (0.3) 0.5 (0.3) 1(0.3) 1(0.3) 1(0.3) 1(0.3) wa
Operating Current [DC110V 0.2 (0.2) 0.2 (0.2) 0.2 (0.2) 0.2 (0.2) 0.2 (0.2) 0.2 (0.2) ]

A DC220V 0.1 (0.1) 0.1(0.1) 0.1(0.1) 0.1 (0.1) 0.1(0.1) 0.1(0.1) S —
Note 1. The withstand voltage is AC2500 V for 1 minute. Note 4. The minimum available voltage and current level in a clean AX : SRD Type
Note 2. The contact arrangement is 1a1b. atmosphere is 20 V 5 mA. THR : TH Type

Note 3. If the coil current of the DC operated magnetic contactor (SD) exceeds
0.2 Aat DC110 Vor 0.1 A at DC220 V (SD-N125 or higher), conduct
through the SR or SRD contactor relay. (Refer to the figure on the right)

Note 5. The value in parentheses is the rating during auto reset.

5.3 Operating Properties (Standard Value)

The operating properties of the thermal overload relays are specified as shown in the table below according to the standards.

Operation in Balanced Circuit Operation in Unbalanced Circuit Ambient
Standard Conditions Limit Operations Operation During Overload | Operation During Constraint | Non-Operation | Operation Temperature
A (Cold Start) |B (Continued FromA)| C (Hot Start) D (Cold Start) | A (Cold Start) (B (Continued From A) P
‘ , 2-Pole 1.0 | 2-Pole1.15
Mutiple of Settling Curent 1.05 1.2 1.5 7.2 T-Pole 09 | 1-Pole 0
(5) LessThan 2 Minutes |(5) Tp <5 Seconds
JIS C8201-4-1 Operating Non-. Within 2 (10A) Less Than 2 M|r]utes (10A) 2<Tp<10 Seconds Non-. Within 20°C
Time Operation Hours (10) Less Than 4 Minutes |(10) 4<Tp<10Seconds | Operation 2 Hours
(2 Hours) (20) Less Than 8 Minutes |(20) 6 <Tp <20 Seconds (2 Hours)
(30) Less Than 12 Minutes  {(30) 9 < Tp <30 Seconds
‘ , 2-Pole 1.0 | 2-Pole1.15
Muttiple of Settling Current 1.05 1.2 1.5 7.2 1-Pole 0.9 1Pole 0
(104 Less Than 2 Minutes  [(10A) 2 <Tp< 10 Seconds .
IEC 60947-4-1 Operating Non- Within 2 [(10) Less Than4 Minutes |(10) 4<Tp <10 Seconds Non- Within 20C
. Operation - Operation
Time 2 Hours) Hours (20) Less Than 8 Minutes  {(20) 6 < Tp <20 Seconds 2 Hours) 2 Hours
(30) Less Than 12 Minutes {(30) 9<Tp <30 Seconds
‘ ‘ 2-Pole 1.0 | 2-Pole1.15
Muttple of Settling Current 1.05 1.2 15 7.2 1-Pole 0.9 1Pole 0
JEM 1356 Operating Non-Operation Within 2 (Quick W!th!n 4 M!nutes (Quick] _Tp <5 Seconds Non-Operation Within 20C
Time (2 Hours) Hours (Standard) Within 8 Minutes | (Standard) 2<Tp <15 Seconds 2 Hours) 2 Hours
(Delay) ~ Within 12 Minutes| (Delay) 9 < Tp < 30 Seconds

Note 1. It shows the case of the thermal overload relay with ambient temperature compensation and open phase detection.
Note 2. Tp shows the operating time while restrained.
Note 3. The operating time field () of the operation during overload and constraint represents the trip class in JIS and IEC, and type in JEM.

5.4 Selection and Application

® Selecting Thermal Overload Relays
The principles in the selection of the thermal overload relay are that its operating characteristic curve falls below the thermal
properties (overcurrent - service lifetime properties) of the motor, and exceeds the startup properties (startup current - time
properties) curve of the motor. Judge the suitability of the thermal properties and starting properties of the motor by superposing

them on the operating characteristic curve (see page 153) of the thermal overload relay. (Refer to Figure 4 on page 143)

Applicable Thermal Overload Relays
With 2-Element With 3-Element (2E)

Motor, Running, Protection
Conditions, etc.

Standard Start, Stop

Selection

(Low Frequency) Standard Thermal Overload Relays TH-OType TH-OKP Type
Fan, blower, etc. .

with long start-up time Thermal Overload Relays With Saturable Reactor TH-TISR Type TH-OKPSR Type
Submersible motor and

compressor motor with short| Quick-acting Characteristics Thermal Overload Relays TH-OFS Type TH-TOFSKP Type

allowable constraint time

Inching, High Frequency
Intermittent Running

For Open-Phase Protection

Reverse-Phase and Open-
Phase Protection Dual Use

Although unnecessary trips may be avoided by the thermal overload relay with a
saturable reactor to provide the adequate protection, detailed consideration is required

Thermal Overload Relays With 3-Element (2E)

Consideration Required | Consideration Required

TH-OKP Type

Electronic Motor Protection Relays (3E) (ET-O Type)
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Note 1. For more information on the startup time of motors and application of thermal overload relays, refer to page 140.



Contact Rating/Operating Properties/Selection and Application

® Thermal Overload Relay Heater Designation Selection Table

Guidelines for the selection of general thermal overload relays are shown in the following table.

Voltage Three-Phase Motors Single-Phase Motors Voltage
ZZ;ZLW N, | 20010220V | 23010240V | 34610 350V | 380V | 40010440V | 46010500V | 55010600V | 660V | 100to 110V | 115t0 120V | 200t0 220V | 230 to 240V gty
0.03 0.24A 0.24A — — — — — — 0.03
0.035 0.35A 0.24A 0.24A 0.24A — — — — 1.7A 0.9A 0.035
0.05 0.35A 0.35A 0.24A 0.24A 0.24A — — — 0.05
0.06t00.065 | 0.5A 0.35A 0.35A 0.24A 0.24A 0.24A — — 2.5A 1.3A 0.06 to 0.065
0.07 0.5A 0.5A 0.35A 0.35A 0.35A 0.24A — — 0.07
0.09 0.7A 0.7A 0.35A 0.35A 0.35A 0.24A 0.24A — 0.09
0.1 07A | 0.7A | 0.35A | 0.35A | 0.35A | 0.35A | 0.24A — 3.6A 1.7A 0.1
0.12 0.9A 0.7A 0.5A 0.5A 0.5A 0.35A 0.24A — 3.6A 2.1A 0.12
0.15 0.9A 0.9A 0.7A 0.7A 0.5A 0.5A 0.35A — 5A 2.5A 0.15
0.18 1.3A 0.9A 0.7A 0.7A 0.7A 0.5A 0.5A — 5A 5A 2.5A 0.18
0.2 1.3A 0.9A 0.7A 0.7A 0.7A 0.7A 0.5A — 5A 2.5A 0.2
0.25 1.7A 1.3A 0.9A 0.9A 0.7A 0.7A 0.5A — 6.6A 6.6A 3.6A 3.6A 0.25
0.3 1.7A 1.3A 0.9A 0.9A 0.9A 0.9A 0.7A — 6.6A 3.6A 0.3
037t004| 2.1A 2.1A 1.3A 1.3A 1.3A 0.9A 0.7A — 9A 9A 5A 5A 0.37t00.4
0.55 2.5A 2.5A 1.7A 1.7A 1.3A 1.3A 0.9A — 11A 11A 5A 6.6A 0.55
0.75 3.6A 3.6A 2.1A 2.1A 1.7A 1.7A 1.3A 1.3A 15A 15A 6.6A 9A 0.75
1.0 5A 5A 2.5A 2.5A 2.5A 2.1A 1.7A 1.7A 1.0
1.1 5A 5A 3.6A 2.5A 2.5A 2.1A 1.7A 1.7A 22A 22A 9A 9A 1.1
1.3 6.6A 5A 3.6A 3.6A 2.5A 2.5A 2.1A 2.1A 1.3
1.5 6.6A 6.6A 3.6A 3.6A 3.6A 2.5A 2.5A 2.1A 29A 22A 15A 11A 1.5
2.2 9A 9A 5A 5A 5A 3.6A 3.6A 3.6A 2.2
3 11A 11A 6.6A 6.6A 6.6A 5A 5A 3.6A 35A 15A 3
3.7to4 15A 15A 9A 9A 6.6A 6.6A 5A 5A 54A 29A 3.7to4
5.5 22A 22A 15A 11A 11A 9A 9A 6.6A 82A 42A 5.5
7.5 29A 29A 15A 15A 15A 11A 9A 9A 105A 54A 7.5
9 35A 29A 22A 22A 15A 15A 11A 11A 9
11 42A 42A 22A 22A 22A 22A 15A 15A 11
15 54A 54A 35A 29A 29A 22A 22A 15A 15
18.5t0 19| 67A 67A 42A 35A 35A 29A 22A 22A 18.51t0 19
22 82A 82A 54A 42A 42A 35A 29A 22A 22
25 82A 82A 54A 54A 54A 35A 35A 29A 25
30 105A 105A 67A 54A 54A 42A 42A 35A 30
37 125A 125A 82A 67A 67A 54A 54A 42A 37
45 150A 150A 105A 82A 82A 67A 54A 54A 45
55t0 60| 180A 180A 125A 105A 105A 82A 67A 67A 55 to 60
75 250A 250A 150A 125A 125A 105A 105A 82A 75
90 330A 330A 180A 150A 150A 125A 105A 105A 90
110 330A 330A 250A 180A 180A 150A 125A 105A 110
132 500A 500A 250A 250A 250A 180A 150A 150A 132
150t0 160| 500A 500A 330A 250A 250A 250A 180A 180A 150 to 160
185 660A 500A 330A 330A 330A 250A 250A 180A 185
200 660A 660A 500A 330A 330A 330A 250A 180A 200
220 660A 660A 500A 500A 500A 330A 250A 250A 220
250 — — 500A 500A 500A 330A 330A 250A 250
300 to 315 — — 660A 500A 500A 500A 330A 330A 300to 315
370 to 400 — — — 660A 660A 500A 500A 500A 370 to 400

Note 1. The table above shows the selection of heater
designation based on the full-load current
value of the 4-pole standard three-phase
motor and single-phase motor manufactured
by Mitsubishi Electric.

When ordering by motor capacity, determine
the heater designation of the thermal overload
relay with this table. Specify the voltage and
capacity accurately.

If the number of poles in the three-phase
motor is different, or in the case of special
motors, the full-load current value may be
different.

In such a case, specify by the heater
designation upon investigating the full-load
current of the motor.

Note 2.

Note 3. For single-phase motors, the full-load current varies depending on the

start-up and running methods. Therefore, treat the values in the above
table as guidelines, and specify the appropriate heater designation
upon checking the full-load current for actual use. For single-phase
motors, connect as shown in the figure below.

With 2-Element With 3-Element (2E) A_ J
[ e S o
= | THR ERERERGE

H
M

(@) (b)

Connecting Thermal Overload Relays to a Single-Phase Motor
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® Application of Various Thermal Overload Relays

¢ 1(—3%r%%?g\%ﬂégghar%aeé%rr?sﬁpgiHt rotection of the motor ® TH-TLIFSKP (quick trip type with 3-element [2E])
@ TH-KP (with 3-cl {26) P Protection of submersible motors and explosion proof motors
- with 3-elemen : . .
Overload, constraint and open-phase protection of the motor ~ ® TH-FS (2-element quick trip type)
® TH-SR (with saturable reactor) | Protection of compressor motor for refrigerators
Motors with long startup time, applications with frequent
inching and intermittent running.

® Application to Standard Three-Phase Motors

Select the frame and heater designation from the table below. Refer to page 139 for details.

Heater |sotting Range Standard Three-Phase Motor | Reference *1 The thermal 0\{9”05‘}(’ relay with
Designation Frame Capacity [kW] Connecting Electric the heater designation of 180A
[A] Current [A] 200 to 220 V | 380 to 440 V | Wire Size [nm?] or less in the N40O0 frame is the
012 0110016 same as that of the N220 frame.
017 0.14 to 0.22 %2 The value in parentheses is
0.24 0.2 t0 0.32 ] 0.03 0.05 15 applicable to 220 V, 132 kW
0.35 0.28 10 0.42 0.05 0.1 15
0.5 0.4100.6 0.07 15
0.7 0.55 t0 0.85 0.1 0.2 15
0.9 0.7t0 1.1
13 110 1.6 0.2 0.4 15
17 T4to2 |2 0.75 15
2.1 171025 © 0.4 15
2.5 210 3 > 1 15
3.6 2.81t04.4 0.75 15 15
5 4106 1 2.2 15
6.6 52108 15 3.7 15
9 7to 11 2.2 15
1 9to 13 5.5 25
15 12t0 18 ] 3.7 75 4
22 18 to 26 55 1 6
29 24 t0 34 ? 9 75 15 10
35 30 to 40 BlF| 18.5 10
42 34 t0 50 11 22 16
54 43 to 65 B 15 30 25
67 54 to 80 NE= 185 37 25
82 65 to 100 o| 8] 22 45 35
95 85 to 105 F 30 55 50
105 85 t0 125 = o 30 55 50
125 100 to 150 E|o|E 37 75 50
150 120 to 180 192 45 90 70
180 140 to 220 =1 55 110 95
210 170 to 250 T 75 132 150
250 200 to 300 8 75 132, 160 150
330 260 to 400 Z18[ 90,110 200 185
500 400 to 600 S| 182,160 315 2 %200 (2 x 150) %
660 520 to 800 200 400 2 x 240

Note 1. The connecting electric wire size indicates the selection of HIV wire based on indoor wiring regulations (Section 1340) when
performing metal tube wiring at the ambient temperature of 40°C.

® Startup Time of Motor and Application of TH Thermal Overload Relays

An overview of the application classifications for the standard TH and TH-SR with saturable reactor by motor start-up time is
shown in the table below.

Frame Heater D[f\Tlgnatlon . . M(;t(c))r Starting PSme [sec] 20
1 1 1 1 1 1 1
T18 0.12t0 15 T18 T18SR
T25 0.24 to 22 T25 T25SR
T50 29 to 42 T50 T50SR The heater of the
T65 15 to 54 T65 T65SR thermal overload
T100 67, 82,95 T100 T100SR relay is short-
N120, N120TA 4210 125 N120, N120TA N120SR, N120TASR circuited during
N220 82 t0 210 N220 N220SR the start-up.
N400 105 to 330 N400 N400SR
N600 250 to 660 N600 | N600SR

Note 1. The above table is a measure of the central value of the heater designation when the motor startup current is 500 to 600%.
Check the characteristic curve for details.

® Application to Single-Phase Circuits
When applying a thermal overload relay (TH-LIKP, etc.) with 3-element (2E) to a single-phase circuit, it will not operate normally
if only 2 elements are energized. As in Fig. (b) on page 139, make sure that all 3 elements can be energized.



Selection and Application/Structure

=
5.5 Structure

TH-T18 TH-T25 to T100, TH-N120 to N600
Adjusting Dial Reset Bar Adijusting Dial
E . .
m Switching Plate Reset Bar Adjustment ~Main Terminal

Display Lever. J

Fixed Make Display Lever— |

Lever Support Contact (98)

Movable Break Movable Make Contact (97)

Contact (95) X . Movable Break
Fixed Break Main Terminal

Contact (95)
Fixed Break Contact (96)

Pull Spring

Contact (96)

~—
Operating
Lever

™ Fixed
Make
Contact
H R (98)

Ambient Temperature
Compensating Bimetal

Pull Spring Insulating Plate

Operating Lever — |

Heater Movable Make/
Contact (97)

Bimetal

Push Plate

Ambient Temperature

Compensating Bimetal Push Plate

Fig. 1. Structure of the Thermal Overload Relay (with 2-Element)

® Reset Method

All models of TH-T/N Series thermal overload relays have a structure that allows manual/automatic reset switching. The factory
default (standard) is manual reset.

® Structure of the Thermal Overload Relay With Open-Phase Protection Function
The push plate of the thermal overload relay with overload and open-phase protection (TH-LIKP) has a differential ampilification

mechanism that transmits the action of the bimetal to the contact mechanism as shown in Figure 2. Its design is suitable for
protection during open phase.

(1) Non-Energized

The 3-pole bimetal is not displaced and maintains a
distance of "a" from the position where the lever is
pressed. The push plates 1 and 2 are placed so as to
sandwich the bimetal.

Normal Energization

If the 3-pole bimetal is displaced by the amount a', push
plate 1 also slides by a' (a' < a), and push plate 2 slides with

|2 [ N S e it. This state does not lead to the operation of the contact.
Normal Energization (2) [ J OJ (8) Three-Phase Overload

= J The state of the bimetal is further displaced from (2),
making the push plate slide by b together with the lever to

operate (trip) the contact.

(4) Open Phase
As shown in the figure, if the 1/L1 phase is open, the
bimetal of this phase will not be displaced, and the bimetal
of 3/L2 phase and 5/L.3 phase that are energized will be
displaced by C. In this case, push plate 2 will be restrained
by the bimetal of the 1/L1 phase at open-phase and will
not be able to slide to the right, and only push plate 1 will
slide. As a result, the lever will rotate clockwise about the
rotation axis of push plate 2. This enlarges the movement

Push Plate 2 Push Plate 1 Bimetal Lever

Non-Energized 1)

@

-~

=

Three-Phase Overload  (3)

Open Phase  (4) E

T Prase oo 3o\ of the position where the lever contact is pushed by
x =~ ¢ x £ o/84, allowing operation with a smaller current at
Fig. 2. Operation explanatory diagram of TH-KP thermal overload relay with 3-element (2E) open-phase compared with the all-phase energization.
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5.6 Precautions for Use

® Model Name Identification by Mounting Method

Note 1. T25, T65 and N120 can be independently mounted as standard.

Note 2. T18, T50, T100, N120TA, N220RH and N400RH are for magnetic starters. (No Independent Mounting)
N120TAHZ, N220HZ and N400HZ are for independent mounting.

Note 3. For T18, independent mounting and IEC 35 mm rail mounting may be enabled by combining with UT-HZ18.
For T25, IEC 35 mm rail mounting may be enabled by combining with UN-RM20.

® Disassembly

The Thermal Overload Relays are adjusted at the time of assembly. Do not disassemble it.
Do not use with the terminal removed, as the properties may change.

® Ambient Temperature Compensation

The TH-T/N type Thermal Overload Relays are adjusted with the Magnetic Starters in the standard box (the MS type) relative
to the ambient temperature of 20°C (The temperature on the control board of the MSO type Magnetic Starters is 35°C).

The ambient temperature compensator is mounted on the TH-T/N type Thermal Overload Relays. Therefore, the ambient
temperature less affects the operational characteristic change. The minimum operating current change according to the ambient
temperature change relative to the ambient temperature of 20°C (the temperature on the control board of 35°C) generally
depends on the characteristics in the diagrams 1 and 2. The Thermal Overload Relays have a characteristic that the operating
current becomes high when the ambient temperature is low and becomes low when the ambient temperature is high. If the
ambient temperature of the installation site is significantly different from 20°C (the temperature on the control board of 35°C),
the setting current of the Thermal Overload Relays needs to be corrected as shown in diagrams 1 and 2. In addition, note that
the compensation factor has a characteristic to be the minimum scale>middle scale>maximum scale at the adjustment knob
location. (Note that the Thermal Overload Relays may operate at a current of less than 100% stabilized current if in use at
temperatures exceeding the allowable working temperature of 40°C (55°C).)

Fig. 3.1 Ambient temperature compensation curve (T18 frame) Fig. 3.2 Ambient temperature compensation curve (T25/T50/765/T100 frame)

s TH-T18(BC)(KP) g TH-T25(BC)(KP)
~ 5 1m0 g TH-T50(BC)(KP)
~. & & TH-T65(KP)
\_\ 5 1108 5 Toe TH-T100(KP)
. 2 ~. 3
~~ N g Lios ~. § fros
~ ~. 5 ~. g
.l J g >~ £
0 . .\ § o+ \_\.\ S fi04
X fe o m——e ~.
N 102 2 s Mbelmemwe (C) k1| | TTmm=el " ~. 102 20 40 AnbientTenperaue
B @) (55)  __ VPasie e (C) %2 T s) (55)__ (ContolParel rrTempeate () %2
-10 0 10 <. -10 0 10 [ e
5 SSaan RS
) (15) (25) o S [} (15) (25) o ~=
~ S~—s ==
SN
% ~S %
94 94
----- Maximum Scale ===== Maximum Scale
% Central Scale % CentralScale
—-— Minimum Scale —— Minimum Scale
90

Fig. 3.3 Ambient temperature compensation curve (N120 frame) Fig. 3.4 Ambient temperature compensation curve (N220/N400 frame)
TH-N120(TA)(KP)

TH-N220RH(KP), HZ(KP)
. TH-N40ORH(KP), HZ(KP)

104

103

Compensation Factor (%)
Compensation Factor (%)

. 102
~~~~~ ..
~~~~~~~ SN
_______ N 102 20 4 AmbetTempedve (C) *1 T — o1 20 w0 Ambirt Temperatve (C) %1
~~~~~~~ 20 (45) (55) Cor Pt Tempete (C)) %k 2 - 20 (45) (55) Vol P i Tengrabee (C)) k2
B R .~ 1 1 G5 —
© (15) @5) O R © (15) @5) —
o = - % ——
..
~.
96 ~

_____ Maximum Scale —=-==- Maximum Scale

Central Scale

Central Scale

—— Minimum Scale —— Minimum Scale
%0

Fig. 3.5 Ambient temperature compensation curve (N600 frame) ~ Compensation factor: Percentage of the minimum operating
TH-N60O(KP) current at the ambient temperature of

20°C(the temperature on the control
board of 35°C)

Compensation Factor (%)

<Compensation procedure of setting current>
— —_ 102 . Determine the compensation factor of the working ambient
—- 30 40 ribient Temperaure ('C) k1
___________ = 20 s) (5 om0t (C) *2 temperature according to the curves in diagrams 3.1 and 3.5
0 & ) — and use the value of all load currents of the motor divided by
the determined compensation factor as the stabilization value.
% (Example: The ambient temperature compensation factor
for TH-T50 at the ambient temperature of 40°C (the
. Maximum Scale temperature on the control board of 55°C) is 97% at the
Central Scale minimum scale according to diagram 3.2. If the motor rated

—.— Minimum Scale

% current is 43A, the stabilization value is 44.3A (=43/0.97).)

Note 1. The ambient temperature applied to MS type indicates Note 2. The temperature including the temperature increase on

the outside temperature of the box. the control board applied to the MSO type is indicated.
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Precautions for Use

Note 2. When the thermal overload relay is independently mounted, divide the settling value obtained in Figure 3.1 to 3.5 by the
compensation factors in the table below.

® Compensation factor when using the thermal overload relay independently

Independent Thermal Independent Thermal
MiEaE] NEme Overload Relays TH-[J hitzale] NEme Overload Relays TH-[J
TH-T18(BC)(KP) 0.12 to 2.5A 1.04 TH-N120(KP) 42A 54A 1.08
TH-T18(BC)(KP) 3.6A 1.05 TH-N120(KP) 67A 82A 1.16
TH-T18(BC)(KP) 5 to 15A 1.06 TH-N220(KP)/N400(KP) 1.01
TH-T25(BC)(KP) 1.06 TH-N600(KP) 1.02
TH-T65(KP) 1.05

® Connecting Electric Wire Size And Operating Current
The minimum operating current of TH-T/N has been adjusted by the standard wire size as shown in the table below. If the

electric wire is thicker or thinner than this standard electric wire size, the operating current becomes high or low, respectively.
Therefore, correct the stabilized current (divide it by the change rate of the minimum operating current) to use a size different
from the standard connecting electric wire size.

® Connecting Electric Wire Size and Minimum Operating Current

Heater Standard Electric | Connecting | Change Rate of Heater Standard Electric | Connecting | Change Rate of
Model Name | Designation Wire Size Electric Wire | Minimum Operating Model Name | Designation Wire Size Electric Wire | Minimum Operating
A [mm?| Size [mm?] Current [%] A [mm?| Size [mm?] Current [%]
B 14 97
TH-T18(KP) |0.12to 15 ) 12_255 19083 TH-T100KP) 67 22 30 103
TH-T25(KP) 0.24 to 11 ) 82 38 30 97
2 97 8 95
TH-T25(KP, 15, 22 3.5
(KP) 6 104 42 14 29 104
29 . 5.5 % TH-N120(KP) | 54,67 22 ;’g 19064
TH-T50(KP) 35 14 104 82 a8 30 97
50 103
42 14 8 95
105 60 % 108
15 35 2 95 TH-N120TAKP)
: 5.5 105 125 60 50 98
80 103
22,29 55 35 96
’ ) 8 105
5.5 95
TH-T65(KP) 35 8 14 105
8 95
42 4 22 104
14 96
54 22 30 104

® Combination With No-Fuse Breaker

(Protection Coordination)
Magnetic starters are responsible for the starting and stopping of
motors, and protection from burnout due to overload, constraint
or open-phase. Short-circuit protection devices such as no-
fuse breakers are responsible for the current larger than the
interruption capability of the magnetic starter caused by a short

circuit, etc.

Properly performing these allocations is called protection

coordination and the principles are as follows (see Figure 4)

(1) The combined operating properties of the thermal overload
relay and no-fuse breaker must be on the lower side of the
thermal properties of the motor, which are on the upper side
(right side) of the start-up properties and full-load current of

the motor.

(2) For overload current of less than the constraint (startup)
current, the thermal overload relay must operate earlier than
the no-fuse breaker.

(8) The no-fuse breaker must operate if the current is larger than
the interruption capability of the magnetic starter.

(4) The no-fuse breaker should operate if the current is less than
the overload resistance of the magnetic starter.

(5) The operating properties of the no-fuse breaker must be
lower than the allowable current - time properties of the wire.

For more information, refer to the catalog and technical
documents of the no-fuse breaker.

Thermal Properties of the Motor
v

Time

Operating
Properties
of the Thermal
Overload
Relay  starting
Properties
of the Motor

\ Operating Properties of the

\ No-Fuse Breaker

Permissible Current and Time
Properties of the Load Side Wire

\ Intersection of Operating

\ \ Power Supply Side Wire
\

\ Properties
\

Heater Fusing Point of the
\ Thermal Overload Relay
\
Permissible Current and
Time Properties of the
« \ No-Fuse Breaker

Current

Fig. 4. Protection coordination
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TH-T/N Type Thermal Overload Relays

® Handling (Precautions)
(1) When restarting the tripped thermal overload relay, remove the cause of the trip.
When the automatic reset method is used, in order to prevent the motor from automatically restarting due to reset,
implement measures such as adopting a self-retaining circuit. Regardless of the method, the resettable time will be
from about 10 seconds to 10 minutes depending on the heating temperature of the bimetal.
Furthermore, to cool the bimetal to the surrounding temperature, use equipment such as fans for about 30 minutes.
(2) Never touch the inside of the thermal overload relay.

(8) The heater wire of the thermal overload relay may blow before tripping if it is charged with a current of 13 times higher
than the rating.

(4) The reset method is changed as follows.

Changing the reset method of TH-T18 Changing the reset method of TH-T25 to T100, TH-N120 to N600
- Manual—automatic switching method: . - Manual—automatic switching method:
After removing the stopper by cutting it with a nipper or After cutting off the stopper on the tip of the reset bar,

the like, slide the switching plate to the right and align it o e C '
with A as shown in Figure 5. fully push it in, then rotate it in the direction of A. (Figs. 7, 8)

(In the state as shown in Figure 6.2) - Automatic—manual switching method:
- Automatic—manual switching method: Rotate the reset bar in the direction of H, to pop out the
Slide the switching plate to the left to align with H. reset bar. (Fig. 9)

(In the state as shown in Figure 6.1)

Fig. 7. Cutting the stopper | Fig. 8. Automatic reset | Fig. 9. Manual reset

Note 1.Take precautions as follows when cutting off the
stopper on the tip of the reset bar.
-Make sure that segments do not enter from the
display window.
The display lever may stop moving.
Block the display window when cutting off the
stopper to prevent segments from entering it.
-Be careful not to let fragments enter the eyes.

Switching
Plate

Fig. 6.1 Manual reset Fig. 6.2 Automatic reset
Note 1. Take precautions as follows when cutting off the stopper.
- Be careful not to let fragments enter the eyes.

(5) Manual tripping (6) Precautions When Combining With the Magnetic
Manual tripping is enabled by inserting a screwdriver or the like Contactor
into the display window in manual reset. (Fig. 10) For the assembling method and precautions when using in

combination with the thermal overload relay and magnetic
contactor, refer to page 231.

Screwdriver

Display Window

Manual Reset

Fig. 10. Manual tripping
Note.For TH-T18, do not perform manual tripping in the automatic
reset mode, as this leads to internal component failure. When

performing a sequence check, be sure that the automatic reset is
144 switched to manual reset.




Precaution for Use/Standard/Overload and Open-Phase Protection Type Thermal Overload Relays TH-LI/KP

5.7 Standard/Overload and Open-Phase Protection Type Thermal
Overload Relays TH-LI/KP

TH (standard with 2-element) is suitable for the overload and TH-KP has the same shape and size as TH (standard with
constraint protection of standard motors, and TH-KP (with 2-element), and can be easily combined with magnetic
3-element (2E)) is suitable for the overload, constraint and
open-phase protection of motors.

® Features

contactors.

® Extensive lineup ® Easy current setting

2-Element The motor current direct
— Same Dimensions setting can be adjusted by
With 3-Element (2F) —— both Phillips and flathead

screwdrivers
® Can be manually checked

Allows manual tripping
from the surface using a
screwdriver

@ With operation indicator
@ Trip-Free structure
@ With 1a1b contact

TH-N120 Make and break contacts with
different voltage can be used

@ Changing the reset method

Changing between the manual
reset and automatic reset is easy

@ Easy wiring

Features of the TH Thermal Overload Relay
® Application

For the selection of heater designation for the capacity of the standard three-phase motor, refer to page 48 or 139.
The manufactured model name, heater designation and combined magnetic contactor frame are shown in the table below.

® Manufactured model name, heater designation and combined magnetic contactor frame (standard 2-element,
3-element, and overload and open-phase protection type)

Standard with | ForMegeticStates|  TH-T18 TH-T50 TH-T100 TH-N120TA | TH-N220RH | TH-N400RH TH-N600
- TH-T25 TH-T65 TH-N120
Model | ZEement feyignieloning| ~ (Note 1) = = TH-N120TAHZ | TH-N220HZ | TH-N400HZ (Note 3)
Name With | FordaretcStates | TH-T18KP TH-T50KP TH-T100KP TH-N120TAKP | TH-N220RHKP | TH-N40O0RHKP | TH-N60OKP
- TH-T25KP TH-T65KP TH-N120KP
3-Element (2E) [y (Note 1) = — TH-N120TAHZKP | TH-N220HZKP | TH-N400HZKP (Note 3)
Operating Frequency Range [Hz] 0 (DC) to 400 (Note 6) 50 to 60
0.12 15(12 to 18)
(0.1t00.16) 29(24 to 34) 22(18 to 26)
0.17 0.24 35(30 to 40) 29(24 to 34)
(0.14t00.22) (0210 0.32) 42(34 to 50) 35(30 to 40)
0.24 0.35 42(34 to 50) 42(34 0 50)
(02100.32) (0.28 10 0.42) 54(43 to 65) 54(43 to 65)
Heater Designation 0.35 05 67(54 to 80) 67(54 to 80) 250
(Adjustment Range of Settiing | (0-28100.42) | (0.4100) 82 (8510 100)  |82(65 to 100) 82(65 to 100) (200 to 300)
Current) 05(041t006) |07 95 (85 to 105) 105(85 to 125) | 105(85 to 125) [105(85 to 125) [mm Tanslomer
Al 0.7 (0.55 t0 0.85) 125 125 125 Rato 4005 A
(055t00.85) [0.9 (100 to 150) (100to 150)  |(100 to 150)
0.9 07t01.1) 150 150(120 to 180) [330
0.7t01.1) 1.3(1t0 1.6) (120to0 180) _ [180 (260 to 400)
1.3(1t0 1.6) 1.7(14102) 180 (140 to 220) [CurremTransfomev]
(The - line in the table 1.7 (1.4t02) 21 (140t0220)  [250(200 to 300) Ratio 5005 A
on the right represents the 2.1 (1.7t02.5) 210 330
correspondence between (1.7t02.5) 25(2t03) (17010 250) (260 to 400) 500
}t‘:mfgig”;;'cc Sﬁﬁiiﬁ%' and 25@2t03) 36 (400 to 600)
36 (2.8104.4) *The thermal [Cunenﬂransmmev]
(2.8t0 4.4) 5(4t06) overload relay Rato 7505 A
5(4t06) 6.6 (5.2t08) with hea?er
6652108  |9(7to11) ;’gg'/g’(‘fr’;gg:f 60
9(7t011) 11(9t0 13) is the same | 620 to 800)
11 (910 13) 15 (12t0 18) as the N220 [Cuwent Tvansfmmef]
15(121t0 18) 22 (18 to 26) frame. Rato 100055 A
Trip Class 15Ato 42A:10 |67A:10
(sepe page 148) 10A 10A 10A 54A: 10A 82A: 10A 10 0 10 10 10A
! T10, T12, T20 T21,T25 T35,T50 T65,T80 T80,T100 N125,N150 N125,N150 N180,N220 N300,N400 N600,N800
Frame qf the Combined T12.720 T35, T50 T100
Magnetic Contactor 50 50 700 K750 N30 Nd00

Note 1.For TH-T18(KP), independent mounting and IEC 35 mm rail mounting may be enabled by combining with UT-HZ18.

Note 2.For TH-T25(KP), IEC 35 mm rail mounting may be enabled by combining with UN-RM20.

Note 3.Use TH-N600(KP) in combination with current transformer for measuring instruments (rated secondary load of 15 VA or more: recommended model names are CW-15LM,
CW-15L or CW-40LM).
The ratio of current transformation is as shown in the heater designation field in the table.

Note 4.The - mark in the model name field indicates that it is outside production range.

Note 5.TH-T18(KP), T25(KP), T50(KP) with BC and TH-T65(KP) with CW can also be manufactured.
However, TH-T50BC(KP) has no screw holder attached to the main circuit terminal (3-pole) on the power supply side.

Note 6.t is standardly used at the commercial frequency of 50/60 Hz. Make sure that the protection coordination with motor characteristics is possible before use.
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TH-T/N Type Thermal Overload Relays

5.8 Thermal Overload Relays with Saturable Reactor TH-LI(KP)SR

As the standard thermal overload relay operates at startup, suitable protective
properties may not be obtained for motors that take a long time to start, such as those
that are started with a large inertial load.

The thermal overload relay with saturable reactor has a structure with a small reactor
with an iron-containing core connected in parallel with the heater. It causes little
change to the operating properties in the current range of up to about 200% of settling
current, and in the current range beyond that, the iron core of the reactor is saturated
to increase the shunt current to the reactor and limit the current to the heater in order
to increase the operating time limit.

In addition, it helps achieve protection coordination with a low voltage circuit breaker.

® Application

For selection of heater designation for the capacity of the standard three-phase motor,
refer to pages 48 and 139. Selection guidelines for motor start-up time are shown

on page 140. The manufactured model name, heater designation and combined
magnetic contactor frame are indicated in the table below.

TH-T25KPSR

® Manufactured model name, heater designation and combined magnetic contactor frame (with saturable reactor)

For Magnetic |fullnfiesy | TH-T18SR
With TH-T25SR TH-T50SR TH-T100SR TH-N120TASR | TH-N220RHSR | TH-N400ORHSR
Starters ForReversing | TH-T18HZSR TH-T65SR TH-N120SR TH-N600SR
2-Element (Note 5)
For Independent Mounting|  (See Note 1) = = = TH-N220HZSR | TH-N400HZSR
Model
i | ForhonReiesig TH-N120TAKP | TH-N220RHKP | TH-N400RHKP
Name , RS = TH-T50KPSR TH-T100KPSR
With tarters ForReversig TH-T25KPSR SR SR SR
3-Element TH-T65KPSR TH-N120KPSR TH-N600KPSR
(2E) For Independent _ (Note 5) _ _ _ TH-N220HZKP | TH-N400HZKP
Mounting SR SR
Operating Frequency Range [Hz] 50 to 60
0.24 15(12to 18)
0210 0.32) 29 (24 to 34) 22 (18 to 26)
0.35 3530 to 40) 29 (24 to 34) 250
(02810042  [0.24 42 (34 t0 50) 35 (30 to 40) (200 to 300)
05 (0:2100.32) 42 (34 10 50) 42 (34 10 50) Current Transformer
(0410 0.6) 0.35 54 (43 to 65) 54 (43 to 65) Ratio 400/5 A
0.7 (0.28t0 0.42) 67 (54 to 80) 67 (54 to 80) 330
Heater Design_ation (Adjustment (0.55 t0 0.85) 0.5 (0.4 t0 0.6) 82 (65 to 100) 82 (65 to 100) 82 (65 to 100) (260 to 400)
Range of Settling Current) [A] 0.9 0.7 95 (85 to 105) 105 (85t0 125)  [105(85to 125) | 105 (85 to 125) Current Transformer
(0.7t0 1.1) (0.55 to 0.85) 125 125 125 Ratio 500/5 A
13(1t01.6) 0.9(0.7t01.1) (100 to 150) (100 to 150) (100 to 150) 500
. . 1714102 13(1t01.6) 150 150 (400 to 600)
(The —-- line in the table on the right |, ; 17(14102) (120 10 180) (12010 180) Curent Transformer
represents the correspondence Ratio 750/5 A
between the magnetic contactor and (1.7102.5) 21(1.7t025) 180 180 atio
frame to be combined) 252t03) 252t 3) (140 to 220) (140 to 220) 660
36 3.6(2.8104.4) 210 250 (520 to 800)
2.8104.4) 5(4106) (170 to 250) (200 to 300)  Curtent Transformer
5(4to6) 6.6 (5.2t08) 330 L Ratio 1000/5A
6.6 (5.2 t0 8) 9(7to 11) (260 to 400)
9(7t011) 11 (910 13) *mfh t:‘venna\duvev\uad ey
eater designation of
1191013 15(12t0 18) :/BDA o \e’ss \s‘%he game
15 (12to 18) 22 (18 to 26) as the N220 frame.
] ] T10, T12, T20 T21,725 T35, T50 T65, T80 T80, T100 N125, N150 N125, N150 N180, N220 N300, N400 N600, N800
Frame of the Combined Magnetic T{5T 20 135750 T100
Contactor 20 750 760 K150 N30 N0

Note 1. For TH-T18HZSR, independent mounting and IEC 35 mm rail mounting may be enabled by combining with UT-HZ18.

Note 2. Use TH-N600(KP)SR in combination with current transformer for measuring instruments (rated secondary load of 15 VA or more: recommended model names are CW-15LM,

CW-15L or CW-40LM).

The alternating current ratio is as shown in the heater designation field in the table.
Note 3. The - mark in the model name field indicates that it is outside production range.
Note 4. TH-T18(HZ)SR, T25(KP)SR, T50(KP)SR with BC can also be manufactured.

However, TH-T50BC(KP)SR has no screw holder attached to the main circuit terminal (3-pole) on the power supply side.
Note 5. TH-T25BC (KP) SR with wiring streamlining terminal and S(D)-2 x T21 to T50BC cannot be combined. Order with MSO(D) (MSO(D)-2 x T21 to T50BC (KP) SR).



Thermal Overload Relays with Saturable Reactor TH-LI(KP)SR/
Quick-acting Characteristics Thermal Overload Relays TH-LIFS(KP)

5.9 Quick-acting Characteristics Thermal Overload Relays
TH-LIFS(KP)

TH-FSKP and FS quick-acting characteristics thermal overload relays have
quicker operation time than the standard TH type, so that they can be applied
to motors such as submersible motors that have short allowable time during
constraint.

Please note that TH-TLFSKP has 3 elements and can be used for 2E thermal,
while TH-FS has 2 elements.

tll,'

TH-T25FSKP

® Application

The manufactured model name, heater designation and combined magnetic contactor frame are shown in the table below.

; — TH-T50FS -
VR YE St liou vl EtiCIStarers TH-T25FS TH-T65FS E—ULI= 11 00GS T
Model For Independent Mounting — — _
Name For Magnetic Starte TH-T18FSKP TH-T50FSKP TH-T100FSKP
With 3-Element (2E) ————ad1e! °rs TH-T25FSKP TH-TE5FSKP S LRL LSS
For Independent Mounting (See Note 1) = —
Operating Frequency Range [Hz] 0 (DC) to 400 (Note 4)
2.1(1.7 to 2.5) 2.1(1.7 to 2.5) 29(24 to 34) 42(34 to 50) 67(54 to 80)
3.6(2.8 o 4.4) gg(tz'aer 44) 35(30 to 40) 54(43 to 65) 82(65 to 93)
(o]
Heater Designation 5(4 to 6) 42(34 to 50)
(Adjustment Range of Settling Current) [A] 6.60.2108)
justment Range of Settling Curre 6.6(5.2t0 8) 9(7 to 1)
(The --- line in the table on the right represents the | 9(7 to 11) 11(9to 13)
correspondence between the magnetic contactor [ 11(9 to 13) 15(12 to 18)
and frame to be combined) 15(12 to 18) 22(18 to 26)
Trip Class
5
(see page 138) 5 5 5 5
T10, T12, T20 T21,T25
2 2 g g T35, T50
Frame of the Combined Magnetic Contactor T12,T20 | ______ T35, T50_ T6_?; gg o :I-_EE(_)_II?_O _________
T20 T25, T35, T50 T50 T100

Note 1. For TH-T18FSKP, independent mounting and IEC 35 mm rail mounting may be enabled by combining with UT-HZ18.
For TH-T25FS(KP), IEC 35 mm rail mounting may be enabled by combining with UN-RM20.

Note 2. TH-T18FSKP, T25FS(KP), TS0FS(KP) with BC can also be manufactured.

Note 3. The - mark in the model name field indicates that it is outside production range.

Note 4. It is standardly used at the commercial frequency of 50/60 Hz. Make sure that the protection coordination with motor
characteristics is possible before use.

® Outline Drawings
The same as the standard (with 2-element and 3-element (2E)). Refer to page 148.
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TH-T/N Type Thermal Overload Relays

5.10 Outline Drawings/Contact Arrangements

M T18 (The diagrams show models without "BC".)
TH-T18(BC)(KP)

Operation Indicator (Manual Tripping)
r

Reset Bar 105, 245 57

f | Contact Arrangement
(Reset Bar Stroke 2.5 mm)
/ @ TH-T18 97 95
I
Ni=i~= -y
‘03 ! %% olo 2/T1 42 /T3 % 9%
o Q 26
™
& ® @ T8 TH-T18KP o o5
e I ?‘
2/T11 96 \
4/T2 4 10 7.5| \6/T3\| M3.5 Screw 2/T1 42 6/T3 98 96
46 (Self-Lifting) .
0 1 1 k For combination with the following magnetic contactors Model Name Model Name
- (¢} TH-T18: S-T10, T12, T20 SD-T12, T20 THT1g [QJ2Ato11A| o roope [0:12Ato T1A
Independent use is possible by combining with the independent mounting unit UT-HZ18 15A 15A

TH-T1 8(HZ)SR Reset Bar 46 Operation Indicator

(Reset Bar Stroke 2.5 mm) [10.5, 245 | (Manual Tripping)
o
| Hﬂx = Contact Arrangement
o% m\ X © TH-T18(HZ)SR
P g a
22O g L1 812 513 97 95
< B
I ®n Pl " |
2/ R W —
4/T2 - 196
2/T1 T2 6/T3 98 9
1 7.5 24 M3.5 Screw

9 -\ (SelfLiTing - Model Name Model Name
0.29 kg For comblr?at\on with the following magnetic contactors 012A 10 11A 012At0 11A
TH-T18SR: §-T10, T12, T20 SD-T12, T20 TH-T18SR (== TH-T18SR lT

TH-T18HZSR can be used independently when used in combination with the independent mounting unit UT-HZ18.

M T25 (The diagrams show models without "BC".)
TH-T25(BC)(KP) ~  Efscesem

Operation Indicator

148 19 5, (Manual Tripping) Contact Arrangement
%;MA fcre: . (Mounting
lounting Hole -
) Dimension) ) TH-T25 9 o5
ol | L1 312 |53
" | = [
5 ‘“ YT
3
= 3| 2/T1 4/T2 6/T3 98 96
£ Bl
H
@ TH-T25KP J—
211}
M4 Screw o ‘
(Self-Lifting) M35 Screw - -
(Self-Lifting) 80
' 2T 4m2 613 98 9%

When combining with a magnetic contactor, the following connecting conductor kits (sold separately) are used Model Name Model Name
0.1 6kg Combination with S-T21/T25(BC), SD-T21(BC), SL(D)-T21(BC): UN-TH21

G with S-T35/T50(BC), SD-T35/T50(BC), SL(D)-T35/T50[BC): UT-THS0 THT2s  [ORAANOIBAL 1 poppe |O-20A10 154
DIN rail mounting is possible by combining with the independent mounting unit UN-RM20 22 A 22 A

TH-T25(BC)(KP)SR pismster \Zhseer i swoie25mm)

Contact Arrangement
975 I Operation Indicator
19 2 (Manual Tripping)
@ [ outng 5 TH-T25@BC)SR L1 32 513 97 95
T ] |
T mg@ p ?ﬂ@m A
e
g| — L 4 ;“E 2T1 42 63 % 9%
é jos
g b b4 5l TH-T25(BC)KPSR 11 312 513 97 95
4 o \
M3.5 Screw PR W —
M= (Self-Lifting)
g M4 Screw
(Sel-Lifting) 21 42 63 9% 9%
[ize] fog |75

Model Name Model Name

o 36 0 4 4 k When combining with a magnefic contactor, the following connecting conductor kits (sold separately) are used!
. ( ) g {(Zombmat!tm with S-T21/T25(8C), SD-T21(BC), SL(D)-T21(BC): UN-TH21 TH-T25BCSR 0.242A2t2 15A TH-T25SR 0.242Azt(; 15A

with S-T35/T50(BC), SD-T35/T50(BC), SL(D)-T35/T50(BC): UT-THS0
* Reversible magnetic contactor with wiring streamlining terminal S-2xT21/T25BC and TH-T25BC(KP)SR cannot be combined.

M T50 (The diagrams show models without "BC".)

Reset Bar Operation Indicator
TH _T50(BC)(KP) (Reset Bar Stroke 2.5 mm) 5, (Manual Tripping) 63
f Contact Arrangement
M4 Screw ®
(Self-Lifting) S TH-T50 L1 38/L2 513 97 95
SO N
| X
m x & 2T 42 673 98 96
o0
M5 Screw il 4 T TH-TS0KP L1 8/L2 503 97 95
(Self-Lifting) j%m‘?%“ﬁ; ﬁ of ‘
I A
mf amf [em/| 133, MB.5 Screw --
167 48 (Self-Lifting)
743 2/T1 4/T2 6/T3 98 96

Cannot be used in independent mounting
When combining with a magnetic contactor, the following connecting Model Name Model Name

conductor kit (sold separately) is used 29 A 29 A
Combination with S-T35/T50(BC) and SD-T35/T50(BC): UT-THS50 TH-T50 Ao A | THT90BC —=Uma
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Outline Drawings/Contact Arrangements

TH-T50(BC)(KP)SR

Mot o iting) Reset Bar (Reset B
TH-TSOKPSR |(SefLitng), Beent By oo Operation Indicator
~<z) +F (Manual Tripping) 6
- o Contact Arrangement
3
"'IN TH-T50(BC)SR UL a2 518 o7 o5
I
& o i
] a®
§ ” 21 42 63 % 96
TH-T50(BC)KPSR 1M1 312 513 97 95
M5 Screw 133 M ow \Z
(Selt-Litting) | | 157 e \(Self-Lifting) 21 4M2 613 98 9%

0 4 0 48 k Cannot be used in independent mounting Model Name
( ) g When combining with a magnetic contactor, the following connecting

conauctor Kit (sold separatel is use 29 A
Con?bintati:nt\Evitt:dS-Tg5fI}5(l)¥)BC) anc? SD-T35/T50(BC): UT-TH50 TH-TSOSR 35 A/42 A
M T65 (The diagrams show models without "CW".)

TH 'T65(CW) (KP) 2-M4 Screw Reset Bar Contact Arrangement

Mounting Hole  (Reset Stroke 2.5 mm) 69.5
70 (Mounting Dimension) , 8

TH-T65 11 32 513 97 95

=5

2/T1  4/T2 6/T3 98 96

& [© =T

8

57

45 (Mounting
Dimension)

TH-TE5KP 11 82 513 97 95

u 88 [\ M4 Screw o
M6 Screw 21 3| \(@Self-Liting) 61

(including 89 83.5
Washer, 2/T1 4/T2 6/T3 98 96
Spring Washer) /

When combining with a magnetic contactor, the following connecting conductor kits [

Model Name

(sol are used |
CGombination with S(D)-T65/T80: BH559N350 K
0.26(0.27)k Gombination with S-T100; BH569NI50 [_THTe5 [ 15Ato54A |
- - g Combination with SD-T100: BH569N352

TH-T65(KP)SR

M6 Screw (Including
Washer, Spring Washer)

2-M4 Screw
Mounting Hole YU(Muunlms gmmensmn; g
. 3 Reset Bar 83.5
I £< (Reset Stroke2.5mm)
s XY = Contact Arrangement
= 2
g -t TH-T65SR M1 312 53 97 95
wl& *
) g : E n 7% o %L
B faaal lq |
2 2/T1 4/T2 6/T3 98 96
M6 Screw2)
(Including TH-T65KPSR L1 312 513 97 95
Washer |
rin
Winshen W4 Screw | 61eminl No.472 N
(Self-Lifting) 64
15| 110 15| S (Terminal No:21T, 6/T3)
*1: For TH-TG5KPSR inal No. 2M 42 63 9% 9%
0 41 ( 0 5) k Y”W?:” using ;mltr)\ amagnetic contactor, use the following connecting conductor kit
(sold separatel
- . g Combination wlth S(D) TBS/TBO BH559N350 | Model Name
G mbimaion with So-1100- A RaaNAs | TH-T65SR | 15Ato54A |

M T100
TH-T1 OO(KP) M8 Screw (Including

Washer, Spring Washer) Reset Bar
Tq—ﬂ ., 5 (Reset Stroke 25 mm) 0.5

Contact Arrangement

TH-T100 L1 32 513 97 95

i

2/T1  4/T2 6/T3 98 96

TH-T100KP 11 32 513 97 95

M4 Screw (Self-Lifting)]
Cannot be used in independent mounting oT1 4/T2 6T3 98 96
When combining with a magnetic contactor, the following connecting conductor
0.32 (0 33) kg kits (sold separately) are used
- - Combmal!on with S(D)-T80: BH559N350

with S-T100: BH569N350 [ Model Name |
Combnaton wilh S5.1100; BriosNa62

[_TH-T100 | 67A/82A |

TH-T100(KP)SR Wiasher Sorma ashen

Reset Bar 835
(2Flese! Stroke 695
017 .5 mm) Contact Arrangement
¥ | TH-T100SR M1 312 53 97 95
i | %L
I - ,X, -
2/T1 4/T2 /T3 98 96
© TH-T100KPSR M1 312 53 97 95
M6 Screw*2| ]
(Including N _— ‘, -
gVasher AN
pring 17.5] [T CE: 64
Washer) RS 1 3 (hgéus-fﬁi 9 (Terminal No.2/TH, 67T3) 2T 472 /13 % 9%
15 110 15. 92 (Terminal No.4/T2)
120%1 [ Model Name

Cannot be used in independent mounting 1 is for TH-TI00KPSR |
When combining with a magnetic contactor, the following connecting conductor kits (sold separately) are used [ TH-T100SR | 67A/82A |
0 4 5(0 52) kg Combination with S(D)-T80: BH559N350
. . Combination with S-T100; BHSGONa50 149
with SD-T100: BHS69N352




TH-T/N Type Thermal Overload Relays

M N120/N120TA

TH-N120(KP)

0.48 (0.51) kg

Reset Bar
2-M5 Screw Mounting Hole (Reset Stroke 2.5 mm)

75 (Mounting Dimension) , 14

o

!

50 (Mounting
Dimension)

M4 Screw
M8 Screw|

\
\ (Self-Lifting)
(Including
Washer, 1
Spring Washer) |

When combining with a magnetic contactor, the following connecting conductor kit (sold separately) s used
Combination with S(D;—N125. sL(D;—N125: BH579N355
Combination with S(D)-N150, SL(D)-N150: BH589N355
TH-N120 and TH-N120KP can be used for both magnetic starter (MSO) or independent mounting

Contact Arrangement
TH-N120 M B2 58 o7 95
ot
2T 42 68 % %

TH-N120KP M1 a2 503
98 96

[ Model Name [ Model Number |
[ TH-N120 [THNe5 OO |

TH-N120TA(KP)

0.59 (0.61) kg

M8 Screw (Including

Washer, Spring Washer) 28 6 Reset Bar

(Reset Stroke 92
5 2.5 mm)

q 88] [T\ w4 screw

26 1] \(Self-Lifting

Cannot be used inindspendent mounting When combining with a magnetic contactor,the ollowing
connecting conductor kits (sold separately) are used

Combination with S%D) N125, SL?D) N125: BH579N355

Combination with S(D)-N150, SL(D)-N150: BH589N355

Contact Arrangement
TH-N120TA mn 32 5/3
2/m 4Tz
TH-N120TAKP mn 32 5/3
98 9

[ Model Name [ Model Number |
| TH-N120TA [THNe5OO |

TH-N120TAHZ(KP)

0.7 (0.72) kg

2-M5 Screw Mounting Hole

M8 Screw (incluing
Washer, Spring Washer) Reset Bar
75 (Mouning D (Reset Stroke

Contact Arrangement
TH-N120TAHZ M B2 58 97 95
ot
2Tt 4m2 68 % %

M4 Screw
(Self-Lifting)

TH-N120TAHZKP M1 B2 53

B

98 96

[ Model Name |
TH-N120TAHZ

TH-N120(TA)(KP)SR

TH-N120SR: 0.67 kg
TH-N120TASR: (.78 kg
TH-N120KPSR: 0.78 kg
TH-N120TAKPSR: 0.9 kg

2-M5 Screw 75 (Mounting Dimension) , 14 Reset Bar (Reset 92
Mounting Hole WH Stroke 2.5 mm) ﬂm [Reset Bar]
2 5 A 10]
o \ r—g
4

T T T

117%1
5.

M4 Screw
*1 2| (Self-Lifting
26
37 ] 103 24 575

" "\ 8 Screw (ncluing Washer Sping Washer 05

*1: For TH-N120TAKPSR

TH-N120TA(KP)SR cannot be used in independent mounting

When combining with a magnetic contactor, the following conneclmg conductor kit (sold separately) is used
Combination with S(D)-N125, SL(D)-N125: BH579N355

Combination with S(D)-N150, SL(D)-N150: BH589N355

Contact Arrangement
TH-N120SR Y a2 513 a7 o5
TH-N120TASR | 7
2T 4m2 63 % %
TH-N120KPSR M1 32 518 o7 o
TH-N120TAKPSR | ?‘
2T 4m2 63 % %
Model Name
TH-N120SR
TH-N120TASR

B N220RH/N220HZ

TH-N220RH(KP)

Reset Bar
(Reset Stroke 2.5 mm)

Contact Arrangement

L
M4 Screw (Self-Li |ng'

TH-N220RH 97 95
| | %‘
Il \
% %
2Tt 4m2 63
TH-N220RHKP o s
—
I | %‘
- | \
— %8 9%

2t 4T2 613

1.8 (2.1) kg

Cannot be used in independent mounting

Attached 2 M4 screws and wiring screws for magnetic contactor are used when combining with

$S-N180/N220, SD-N220 and SL(D)-N220

[ Model Name [ Model Number |
[ TH-N220RH_|THN70 00|

150



Outline Drawings/Contact Arrangements

TH-N220HZ(KP)

Contact Arrangement

R'/Igmféeﬁ'oue ‘gn‘\hen:wni)ng‘ 485 o :?:;Bs?:ekez,smm; TH-N220HZ M B2 su3 o e
: s $ J@ | %‘
: u B = =
§ 3 3|~ | { ‘ 2T 4m2 63 © o
g | TH-N220HZKP wioosz s
s g — o7 o5
- ATORAN I o |
w 5 i
o O
Washer, Sping Washer 1&%‘6%‘“ 1865 s — 8 9%
M4 Screw (Self—Liﬂing)/ f am 412 613
1.5 (1 .8) kg [ Model Name [ Model Number |
[ TH-N220HZ [THN7200 |
TH-N220RH(KP)SR Reset Bar
*1 (Reset Stroke 2.5 mm) 122 T
—— e

2.0 (2.3) kg

o

M4 $crew (SelftLifting)

24%1

*1: For TH-N220RHKPSR
Cannot be used in independ
The attached 2 M4 screws and wiring screws for magnetic contactor are used
when combining with S-N180/N220, SD-N220 and SL(D)-N220

M10 Screw (Including Washer, Spring Washer)

lent mounting

TH-N220RHSR

TH-N220RHKPSR

o7 95