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General

Target group

The manual is primarily intended for those requiring information on the applications of M10x for the purpose of understanding,
engineering, wiring and operating the product.

The objective of this manual is to provide the technical functions description of M10x.This manual should be studied carefully
before installing, parameterizing or operating the motor control unit. It is assumed that the user has a basic knowledge of
physical and electrical fundamentals, electrical wiring practices and electrical components.

This document should be used along with M10x Parameter Description, which provides detailed information about parameters
and their applications.

Use of warning, caution, information and tip icon

The caution icon indicates important information or warnings related to the concept discussed in the text. It might indicate the
presence of hazard that could result on corruption of software or damage to equipment/property.

<c@BePP

understood that the operation of damaged equipment could, under certain operational conditions, result in impaired process performance leading to

personal injury or death. It is, therefore, imperative that you comply fully with all Warning and Caution notices.

4 Motor control and protection unit | M10x user guide

Terminology

List of terms, acronyms, abbreviations and definitions used in the document:

Abbreviation

Term

Description

Alarm

Alarm is defined as status transition from any state to abnormal state. Status transition
to abnormal state can be data crossing over the pre-defined alarm limit.

DCS Distributed control system High level distributed control system
Local hardwiring A control access term describing that the M10x accepts its commands from the
hardwired inputs, when the local control authority is enabled.

PCS Process control system High level process control system

MODBUS Fieldbus communication protocol

MODBUS RTU Fieldbus communication protocol

PROFIBUS-DP Fieldbus communication protocol with cyclic data transfer (VO).

PROFIBUS-DP/VA Fieldbus communication protocol, extension of PROFIBUS-DP allowing acyclic data
transfer and multi master (V1).

PTC Positive temperature coefficient PTC thermistors are semiconductor elements with a very high positive temperature
coefficient.

RCU Remote control unit Local control unit with pushbutton and indicator to operate a device (eg, motor) from
field level.

Remote fieldbus A control access term describing that the M10x accepts its commands from the fieldbus
inputs, when the remote control authority is enabled.

RS485 Communication interface standard from EIA (Electronics Industries Association, USA),
operating on voltages between OV and +5V. RS-485 is more noise resistant than RS-
232C, handles data transmission over longer distances, and can drive more receivers.

STP Shielded twisted pair A type of cable commonly used for signal transmission.

TOL Thermal overload protection Protection against overheating caused by overload

Trip A consequence of an alarm activated or an external trip command from another device
to stop the motor or trip the circuit breaker.

MCC Motor control center Common term for a switchgear used for motor control and protection.

SOE Sequence of events A record of events with time stamp.

M10x user guide | Motor control and protection unit 5



Related documentation

1TNC 911105M0205 M10x Parameter Description

1TNC 911507M0207 M10x-P Profibus Protocol Implementation
1TNC 911505M0206 M10x-M MODBUS protocol Implementation
1TNC 911104M0205 MCUSetup User Guide

Related System Version

The content of this document is related to M10x products with the following hardware and firmware version release:

HW FW

M10x-M 24VDC 2.0 3.0
M10x-M 110VAC 1.0 3.0
M10x-M 240VAC 1.0 3.0
M10x-P 24VDC 3.2 5.0
M10x-P 110VAC 1.0 5.0
M10x-P 240VAC 5.2 5.0
WIt/ID21 ' 1.0 H H 1O
MD31 1.0 1.0

Until further notice, this document is also applicable for future firmware versions other than those listed above.

The described functions are designed but may not be fully implemented in all details. Please refer to the release notes regarding

possible restrictions.

Document revision history

Revision Page(s) Description of change Date
Initial Edition 10/2003
Product revrsrons 10/2006
Revise COM terminals; Rewse termlnology of control authonty. 10/2007

Revrse earth fault settlhg

D0204 Template changed as per BU Gurdellne 10/2010

D0205 Released for M10x products with new hardware sunable for 01/2013
both M10x- M and M10x P

D0206 Feature "Ready to start" is added to DO 07/2013

6 Motor control and protection unit | M10x user guide

New featu

res available in enhanced products

In comparison with previous firmware and hardware revisions:

General features

One srngle type of integrated CT ranglng from 0.24~63A replaces all 6 types of CTs in previous products.

Products in the same categories are made with the same features and functlonalltles and are only different in power supply and
communication interface from each type. For example, M101's range of products has identical functionalities regardless of different types
of power supply and interfaces, such as M101 M 24VDC, M101-P 240VAC, etc

menS|on

Main unit dimension remains the same as previous revision. MDx panel is sllghtly larger in width and length (both Smm extra) while cutout
drmensron remains the same.

Two separate start types are available for two-speed starters. NR_2N is for two-speed motor with separate wrhdlngs while NR_2N
Dahlahder is for Dahlander connection motor

AddlthhaI running data are monitored such as current phase unbalance, thermlstor resistor, time to TOL trip, time to TOL reset, startup
trme DI status.

M10x user guide | Motor control and protection unit 7



Product overview

Introduction

M10x is an intelligent motor control and protection device based on current
measurement or current measurement and voltage measurement. Installed in and
supplied as part of ABB Low Voltage switchgear MNS®, it is part of a low voltage
system family of products that provides customers with an ABB intelligent system
solution.

M10x is a microprocessor-based product providing comprehensive but standard
features in one device. Standard features simplify maintenance and plant
expansion. Each motor starter is equipped with one standard M10x device. With
dedicated parameters in each device, M10x provides specific control, monitoring
and protection functions, tailored for various motor applications.

Coupled with the world's most common industrial fieldbus interfaces (PROFIBUS
DP and MODBUS), M10x integrates smoothly and efficiently into industrial control
and plant management systems. Every individual M10x device can be accessed
and interrogated to determine both actual and operating parameters. Fast response
time for alarm or trip status makes real time control of a complete process possible.
Statistical recording of running hours and number of operations assists with
predictive maintenance scheduling.

For AC motor and the operated installations this means:
- Reliable protection

* Maximum utilization

- Continuous supervision

- Flexibility

Structure

M10x has two parts:

- Main unit (with current converter unit)
- Operator panel MD21/MD31

Main unit

The main unit is constructed with two parts: the electronics of the motor control unit
and the integrated CT. Main unit is a one type device with the integrated CT range
starting from 0.24 to 63A. For motor ratings larger than 63A, interposing CTs can
be selected.

Main unit is designed with a mounting rail fixed to the bottom of the device for easy
vertical DIN rail mounting.

Screws and other mounting accessories also provide for vertical and horizontal
screw mounting.

8 Motor control and protection unit | M10x user guide

Operator panel MD21/MD31

The operator panel is the user interface mounted on the front door or drawer. With
control buttons, LED, LCD module (MD21 only), MD21/MD31 provides functions for
motor control, supervision and parameterizing. One operator panel is provided for
each main unit upon request.

M10x material
The enclosure of the M10x is made of polycarbonate. Flammability rating of the
material is UL 94 V-0 and material is halogen free.

Color of the enclosure is RAL 7012.

For a detailed description of MD21/MD31, refer to the chapter: Accessories.

Fig. 1. M10x and MD21

M10x user guide | Motor control and protection unit 9



Mounting of M10x Interfaces

Basic dimension of M10x
W x Hx D=110mm x 140mm x 75mm

Terminal blocks of M10x are located on the top of the main unit for easy access.
Typical installation of M10x There are 3 sets of I/O terminal blocks and 1 set of RJ11 connectors as shown.
Vertical DIN rail or vertical screw mounting on horizontal plate

‘ Thermiztor Input ‘ CT Inputs
{Lead throush)

Digital input for various function

Basic dimension of MD21
W x Hx D=91Tmm x 75mm x 24.3mm

Mounting dimension of MD21
W x H=84mm x 68mm

AV AR AN AR A A A AR Y I

Basic dimension of MD31
Interface for
W x H x D=88mm x 50mm x 24.3mm MDx
Mounting dimension of MD31 i Eon
potts

W x H=84mm x 46mm
— - : : = Voltage input

Relay output

Fig. 3-1. Top view terminal layout (24VDC)

RCT Input

Q For installation details of M10x and MDx, see the related documentation
installation manual.

Power Supply

‘G—mund safety and surge

‘ Thermis tor Input ‘ CT Inputs

Digital input for various function

Interface for
MDx

Communication
ports

Voltage input

Fig. 2. M10x in 8E/4 module
RCT Inputs

Picture 3-2. Top view terminals layout (110VAC or 240VAC)

Power Supply ‘ ‘Gmund safety and surge

10 Motor control and protection unit | M10x user guide M10x user guide | Motor control and protection unit 11



Terminal designations Terminal no. Name Description
Designation... I
Terminal block Terminal number 9 Remarks X1:1 DIo Digital input 0
plug/contacts |
X1:2 DI Digital input 1
X1:1..X1:14 Digital input Cross section
24VDC type - I X1:3 Di2 Digital input 2
X1:15...X1:16 PTC input TOMMZ
X1 ............................................................................................. X-1 :4 D|3 Dlgltal Iﬂpu’[ 3
Digital input Cross SeCtion T
110/240VAC type X1:5 Dl4 Digital input 4
PTC input 2.0MM2
- e X1:6 DI5 Digital input 5
Cable with RJ11 N
X2 X1:7 Di6 Digital input 6
X1:8 DI7 Digital i t7
¥31. 5 Fieldbus for external | s ek
o communication Cross section 9 pg Digital input8
X3 X3:6,7 RCT input 2.5mm2 Xt pg Digital input9
X3:8...13 Voltage input X1:11 DI10 Digital input 10
........................................................... X419 I Relayompm S S o Digtal ot 11
X4 X4:10,1 1“” Power sdépw Cross section X1:13 DI12 Digital input 12
285MM2 B
X4:12 Ground X1:14 DI_COM Digital input common terminal
........................................................................................................ Currem Table 3. Digital inputs with 24VDC supply
L1-T1;L2-T2;L3-T3 Lead-through ®10mm Window
measurement
Table 1. Device terminals
Terminal no. Name Description
X1:1 DIO Digital input O
Power supply X1:2 DI Digital input 1
Depending on the product type, three types of power supply are available, ie, g Dlé """""""" Diaital ot o
) . : igital inpu
24VDC, 110VAC and 240VAC. Power supply of the device should be always derived e | Eibekio A
from an uninterrupted and reliable supply source. XY e D Digital input3
Terminal no. Name Description T D|4 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Digital input4 =~
X4:11 24VDC or L 24VDC +, 110VAC or 240VAC X6 S Digital input
X4:10 GND 0VDC or Neutral X e Dl@ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Digital input 6
Table 2. Power supply input terminals 8 opp .~ Digital input7
X1:9 DI8 Digital input 8
o . X1:10 DI_COM Digital input common terminal
Digital input el

o Table 4. Digital inputs with 110/240VAC supply
M10x 24VDC type has 13 DIs and M10x 110/240VAC type has 9 Dls. Digital

inputs are cyclically read. Functions of all digital inputs are selectable, and can be
assigned to a defined function.
i) For 24VDQC, it is recommended to use separate supply source for power
M10x reads the status of input contacts by measuring the voltage drop on inputs: supply and digital inputs, especially in the case that DI signals are taken from
the field which is located a long distance from MCCs.

12 Motor control and protection unit | M10x user guide M10x user guide | Motor control and protection unit 13



GHD 24V

-~ DID

~ 1

-~ NNe2
DI_COM

M10x

GND 24V

M0 j
Al

Fig. 4. lllustration of DIs wiring to M10x

PTC input (M102 only)

PTC function is only available in M102 series of products. Type A temperature
sensor with a characteristic curve according to IEC 60947-8 to follow the
temperature of motor winding is used in the device. PTC connector is located on
the top of M102 unit, terminal X1.

i) M101 series of products do NOT have PTC function built in.

i) It is recommended to short terminal X1:15 and X1:16 together to avoid
potential external disturbance when this function is not activated.

iy STP cable is recommended for PTC circuit connections.

Terminal no. Name Description
X1:15 PTCA PTC measurement input A
X1:16 PTCB

Terminal no. Name Description
X1:11 PTCA PTC measurement input A
X1:12 PTCB

14 Motor control and protection unit | M10x user guide

Fieldbus interface
Selected by different product types, M10x can be used directly on MODBUS RTU
or PROFIBUS DP networks. Both types of product are based on physical RS485
layer. Dual RS485 interfaces are provided in MODBUS type of device to support full

redundancy network design.

Terminal no. Name Description
X3:1 2B Serial RS485 B
X3:2 2A Serial RS485 A
X3:3 SHIELD 485 shield
X3:4 1B Serial RS485 B
X3:5 1A Serial RS485 A

Table 6. MODBUS dual RS485 interfaces

Terminal no. Name Description

X3:1 5V Power supply 5V+ for bus
terminator

X3:2 B RS485 B

X3:3 A RS485 A

X3:4 GND Power supply GND for bus
terminator

X3:5 SHIELD Shield

Table 7. PROFIBUS RS485 interface

Residual current transformer
M10x supports earth fault protection through external residual current transformer

(RCT).
Terminal no. Name Description
X3:6 loa Residual current transformer
input A
X3:7 lob Residual current transformer

input B

Table 8. Residual current transformer terminals

i) Different sizes or types of RCT are available. Refer to M10x ordering

guide for details.

ii) It is recommended to short terminals X3:6 and X3:7 to avoid potential

external disturbance when RCT is not in use.

iii) It is recommended to use STP cable for RCT circuit connections.

M10x user guide | Motor control and protection unit 15



Voltage measurement (M102 only)
Voltage measurement and protections are available in M102 range of products.

ﬂ Voltage unit is available in M102 only.

Terminal no. Name Description
X3:9 Vi, Phase L3 voltage input
X3:11 Vi, Phase L2 voltage input

2) For external connecting contactors, spark suppression is necessary

ﬂ 1) M101 is equipped with CCA and CCB output relays only.

for all types of contactors except the AF types to maintain
reasonable service life of relays.

V,

Phase L1 voltage input

..... [

Table 9. Voltage input terminals

i) When single phase system is selected, voltage measurement is
based on phase L1 - phase L.3. Connect L to V,(X3:13) and neutral
to V ,(X3:9).

Current measurement terminal

M10x continuously measures three motor phase currents. The phase current data
will be used by the protection functions and is reported to the fieldbus. Phase
currents are reported as a value relative to the motor nominal current In.

Current wires are fed through current sensors from either side of the terminal.

Direction can be either L->T or T->L considering that all currents must have the
same direction.

Motor nominal currents above 63A are not measured directly, but instead
intermediate current transformer’s secondary side is connected through M10x
current measurement terminal.

i) When single phase system is selected, current measurement is based
on phase L1.
ii) The measurement range of internal CT is from 0.08A to 63A.

Contactor control output
M10x supports various motor starter types. The control of the contactor by M10x is
via internal output relays (CCA, CCB, CCC relays) by the microprocessor.

Internal relays CCA and CCB are hardwire-interlocked to prevent both contactors
being closed at the same time.

16 Motor control and protection unit | M10x user guide

Terminal no. | Name Description M101 M102

X4:6 CCLI Contactor control voltage input | v/

X4:7 CCA Contactor control A 4 v

X4:8 CCB Contactor control B v v
x49 cce Contactor controlG | v

Table 10. Contactor control terminals

Digital output
M10x is also equipped with two sets of auxiliary programmable digital output relays
which function according to project specific settings.

Terminal no. | Name Description M101 M102

Contactor control voltage input | v/ v

Programmable relay output
2 (NO)

Table 11. Digital output terminals

The output status of programmable relays may change in response to different
assigned functions.

Q 1) M101 is equipped with only one set of output relay (GR1).
2) For external connecting contactors, spark suppression is necessary
for all types of contactors except the AF types to maintain reasonable

service life of relays.

Interface for MD21/MD31
M10x is connected with operator panel MD21/MD31 using RJ11 interface.

Ground terminal

Terminal no. Name Description

X4:12 GROUND Ground safety and surge

Table 12. Ground terminal

This is an additional ground terminal provided for dissipating transient signals and
surges. It must be connected by a thick wire or braid to the system ground for
reliable operation.

M10x user guide | Motor control and protection unit 17



Typical diagram

Typical wiring diagrams of different types of M10x are shown in this section.

MADT-M CT Module: Residud CT—
K] MCB KM r—— Hus N
— [v’
W o
—H—— MOTOR
——
s \
- - 1 =
{ — { s— |
|— Block A
o | | (T o e *Note 1)
[me [ Infernal Carnadar wa |05 faeci 5 Port
Deaeve . B Ton Py B :>‘\>‘:?: RTABE
L~ Lo |on — SHIELD
1B ez af—, ﬁ
. 5
L~ L oo "~ —1 RE40E
——= no
~ ¥ DM GRA_A | It
s Jow o SR1E i
GRI_C l—_a—Ms
S Y X,
¥ on
HE s
i - L “‘
e LT
~~—J0 | DHO cou | b
— == Jom | [ | an
P jadk RJ11 N
i O s 0= 14
NC By
24vEND
s | DLCOM tu MDZ1/MD31 [ene Jaw
24VDC )

Note 1) Block A shows MODBUS dual RS485 interface. For PROFIBUS interface,

Block B below should replace Block A.

Block B

s -
o R545

o w3
B8 #337|
A 23|
GND =
SHIELD o

Shield and Ground (X4:12) are connected internal of M10x.

ﬂ Digital output contacts (GR1_A, GR1_B &GR1_C) as shown are floating NC
and NO contacts from the same relay and respond to parameter settings.

Eg. when ‘Trip’ is set to digital output, NO contact will close under healthy
conditions. In the case of power loss, contact status will restore as shown.
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M101 110VAC or 240VAC

M107-M CT Mol (~Resadua CT
L MCB KM vy g o
. et == /
£ : } — MOTOR
H H —] \
=] | 1 — Y
- — 1 T —
= 3
Block A
o313 a1 easfeas X308 a7 | *Note 1)
L e HC [NC[HC|NC | Internal Connector l (10 | V05 |} 28 ikl Redundant Port
et
- . oe 28 .us_z'*\.&_"— RE485
iz Dt
—— SHIELD EE
e Sl [=H 10 14
- [ 5
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3 14 | DM
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s | D5 GRIB [_h Al
- cm_cl o qra
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—{ GROUND X412 j

Fig. 6-2. Typical wiring diagram for M101 (110/240VAC type)

Note 1) Block A shows MODBUS dual RS485 interface. For PROFIBUS interface,
Block B below should replace Block A.

Block B

ﬂ Shield and Ground (X4:12) are connected inside M10x.

Digital output contacts (GR1_A, GR1_B &GR1_C) as shown are floating NC

and NO contacts from the same relay and respond to parameter settings,
Q eg, when Trip is set to digital output, NO contact will close under healthy

conditions.In the case of power loss, contact status will restore as shown.
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M102 24VDC
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Fig. 7-1. Typical wiring diagram for M102 (24VDC type)

Note 1) Block A shows MODBUS dual RS485 interface. For PROFIBUS interface,

Block B below should replace Block A.

*Note 1) :

-] ax2)
: 4 R 5485
A ]
o | GHD =
| BHIELD )

ﬂ Shield and Ground (X4:12) are connected internal of M10x.

Digital output contacts (GR1_A, GR1_B &GR1_C) as shown are floating NC
Q and NO contacts from the same relay and respond to parameter settings,

eg, when Trip is set to digital output, NO contact will close under healthy

conditions. In the case of power loss, contact status will restore as shown.
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M102 110VAC or 240VAC
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Fig. 7-2. Typical wiring diagram for M102 (110/240VAC type)

Note 1) Block A shows MODBUS dual RS485 interface. For PROFIBUS interface,

Block B below should replace Block A.

Block B

ﬂ Shield and Ground (X4:12) are connected inside M10x.

Digital output contacts (GR1_A, GR1_B &GR1_C) as shown are floating NC
Q and NO contacts from the same relay and respond to parameter settings,

eg, when Trip is set to digital output, N/O contact will close under healthy

conditions. In the case of power loss, contact status will restore as shown.
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Functionality

Starter types Starter type is selected with a dedicated parameter to match the wiring for

M10x offers various kinds of motor starting control modes via the control of relay contactor and motor control circuits.

output. It supervises the operating state of the contactor according to the feedback

of auxiliary contact, predefined feedback timeout and current. i) PIN numbers assigned for Dls in below starters are shown as per default
ﬂ settings and and are subject to change to meet engineering requirements.

The following starting control modes are offered:

i) Spark suppression is necessary for all types of connecting contactors
except AF types through M10x output relays to maintain reasonable

- service life of the output relays. Interface relays should also be considered
............................................................. . B in engineering to increase reasonable service life. Interface relay is

Starter type M101 M102

REV-DOL A R e recommended to be used for contactor type A75 and above.
NR-DOL/RCU v v

REVDOLRCU T Al
Actuator v

NR-S/D v KM

NR-2N v Az “x\%

NR-2N Dahlander v
Autotransformer v Fig. 8. Surge suppressors on contactor coils
NR_softstarter v . . . . o
REV """" ﬁtt """""""""""""""" - B Lo Precautions must be taken in system designs to avoid potential high
sottstarter . . . .
~~~~~~~~~~~ T - S — electromagnetic disturbance which may result in unstable network and
v v . . . . .
Contactorfeeder (Y 0 Y malfunction of M10x relays. For example, in applications that variable speed
Contactor feeder/RCU v v drives are used in a large scale, harmonic filter devices are required in
Feeder v v system design to reduce impact to the network.

Table 13. Starter types supported by M10

= NR_DOL: non reversing direct online

= REV_DOL.: reversing direct online

= NR_DOL/RCU: non reversing direct online with RCU

= REV_DOL/RCU: reversing direct online with RCU

= Actuator: actuator with limit switch input

= NR_S/D: non reversing star-delta

= NR_2N: two-speed driver for non reversing starter with separate winding
= NR_2N Dahlander: two-speed driver for Dahlander connection
= Autotransformer: autotransformer starter

= NR_softstarter: non reversing softstarter control

= REV_softstarter: reversing softstarter control

= Contactor feeder: contactor controlled feeder

= Contactor feeder/RCU: contactor controlled feeder with RCU
= Feeder: feeder is regarded as a specific starter mode in M10x

22 Motor control and protection unit | M10x user guide M10x user guide | Motor control and protection unit 23



NR-DOL STARTER

NR_DOL starter is a basic starter type for driving motor in one direction. When start
command has been received from field or local 1/O, the contactor control output will
be energized and remains in this in condition until stop command has been received
or any protection function is activated.

Name Pin Description

CCLI X4:6 Contactor control voltage input
CCA X4:7 Contactor control A

DI6(F_Ca) X1:7 Contactor control A feedback
DI5(Loc/R) X1:6 Local/remote control switch input

Table 14. NR-DOL starter contactor control interface (for M10x)

ﬂ The definition of the terminal X1 in the above list is only an example.

r
-
-
t
-
0

M10x

EM1
KML
K F_Cu»—o”J

T

MOTOR

S

Fig. 9. Control circuit for NR-DOL starter (for M10x)

24 Motor control and protection unit | M10x user guide

NR-DOL/RCU STARTER

Remote control unit (RCU) is a starter type where contactors are directly controlled
by a special RCU switch located near the motor. This allows control of the motor
even without the M10x.

Name Pin Description Remarks
CCLI X4:6 Contactor control voltage input
CCA X4:7 Contactor control A

ermic X438 . Programmable relay output | Only for M101
CCC X4:9 Contactor control C Only for M102
DI6(F_Ca) X1:7 Contactor control A feedback
DI5(Loc/R) X1:6 Local/remote control switch input

Table 15. NR-DOL/RCU starter contactor control interface (for M10x)

ﬂ The definition of the terminal X1 in the above list is only an example.

L2 13

M101

KML

Kl
¥ _Caf—-

Fig. 10-1. Control circuit for NR-DOL/RCU starter (for M101)
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Fig. 10-2 Control circuit for NR-DOL/RCU starter (for M102)
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REV-DOL STARTER REV-DOL/RCU starter

REV-DOL uses contactor control output A to control the contactor that drives The functionality of this starter type is the same as the to NR-DOL/RCU starter with
the motor in direction CW. Correspondingly, contactor control output B is used support for reversing use of motor.
for direction CCW. When the starting motor to either direction contactor will be
energized and is stopped (not energized) by command from fieldbus or local I/O, or Name Pin Description Remarks
active protection function. -
CCLI X4:6 Contactor control voltage input
CCA Xa:7 Contactor control A
Name P|n DeSCription ............................................................................. P
CcCB X4:8 Contactor control B
CCL| X46 Contactor Contl’ol VOltage input ............................................................................. PP
""""" - - ’ GR1_C X4:3 Programmable relay output1 Only for M101
CCA X47 Contactor COﬂtI’O| A ............................................................................. Y
""""" - - ’ CCC X4:9 Contactor control C Only for M102
CCB X48 COntaCtOl’ Contl’ol B ............................................................................. P
""""" - - ’ DIB(F_Ca) X1:7 Contactor control A feedback
D|6(F_Ca) X'1 :7 Contactor COﬂtI’O| A feedback ............................................................................. P
""""" - - ’ DI7(F_Cb) X1:8 Contactor control B feedback
D|7(F_Cb) X1 :8 COntaCtOr Control B feedback ............................................................................. PP
DI5(L R - - 16 Locall ; trol switeh i ; ’ DI5(Loc/R) X1:6 Local/remote control switch input
oc, . ocal/remote control switch input T e e L - e
P : Table 17. REV-DOL starter contactor control interface (for M10x)

Table 16. REV-DOL starter contactor control interface (for M1 Ox')

The definition of the terminal X1 in the above list is only an example.
ﬂ The definition of the terminal X1 in the above list is only an example. ﬂ Y P

L1 LZ L3
L1 L2 L3
M101
CCLI
M10x
RN
AN KME\W N\ -
CCLI L KMz
L 4 i 4 L= EA Ky .
KM1 \\ kM2 - { GRLD 1 o
CCB] - L KM2 CRLE J F_caf—
KMz ]
CeAl e KM KM1 KA[JT
) ) e} . N l I |
K K1 F col— e .
N MOTOR )
) — ’_',J
MOTOR Fig. 12. Control circuit for REV-DOL/RCU starter (for M101)
— L1 L2 L3
Fig. 11. Control circuit for REV-DOL starter (for M10x) L=y
Stop | b M102
=top v
{ Jtartl CeLl

1

N 1 T
Start2 b K}E\\T | BA KL

CCR
T

AR «MP\J\\ : T

+ KME

KA ] KAy
KM ITT KMETT
i

CCA
coc |
F_Ca <M’
KMz ] NM][_;L KA |

I

P N
|- -

{ MoTOR
\ A

Fig. 13. Control circuit for REV-DOL/RCU starter (for M102)
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Actuator starter (M102 only)

This starter type is for controlling valves and actuators by using limit switches

Name Pin Description

CCLI X4:6 Contactor control voltage input

CCA X4:7 Contactor control A
e X8 ]! Contactor conrolB ..
CCcC X4:9 Contactor control C

DIO (Limit1) X1:1 Limit position switch 1 input

DIt (Limit2) X1:2 Limit position switch 2 input

DI9 (Torque) X1:10 Torque switch input

DOEC) ) X Gontactor control A feedback
DI7 (F_Cb) X1:8 Contactor control B feedback

DI5 (Loc/R) X1:6 Local/remote control switch input

{ MOTOR )

S

.

T
Stop| B4 M102
T f;rn‘;'tl . CCLT Ton
AL —
Stare2 b (e [BA [ Limtz
Bf}rl YTy een| | Lintte}——
l | | ccal - | Linit1
[
Limit2| [ FlLimit1 s ]
KM2
. -

e d
K.\ﬂ? h-.\|2[.-'"
B2 KM f ]
I I

— KM
F _Cal -
]
J

Fig. 14. Control circuit for actuator starter

Limit switch stops the motor when activated. Additionally, the start command is

only allowed to reverse direction. Torque switch is selectable by parameterization.
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NR-S/D starter (M102 only)
Motor start current is reduced in star connection to 1/3 of the current in delta
connection, with lower torque during the same time.

Start-to-delta starting sequence is based on the presented control logic (Figure 15).
The changeover condition is time.

The following guideline is applied for selecting parameter values:

Changeover time < Motor startup time

Name Pin Description

Contactor control voltage input

ﬂ The definition of the terminal X1 in the above list is only an example.

Ll L2 L3
L ==
ston| &7 M102
f Startl CrLI Tar
I LI rorf
Start? |f mn\j B4 (R Ui t2
F 4 | Bl Limitgf—>="

A W PAVHL W + ccay Limit]
M1 I<M.--] o b " -
Limit2 Q Limitl

i | e
KA Kt cce| - F_Chf—r
.ﬁ q I;M}'.
M1 w2 [ F_Cop—
HH[H\_’]_[ EMIC 1 KA
{ MOTOR }
. S

Fig. 15. Control circuit for NR-S/D starter
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NR-2N starter (M102 Only)

NR-2N uses two contactors to control motor rotation speed; the motor contains
separate windings. Rotation speed can be changed “on the fly” without stop
command in between. Low speed (start 1) can be changed to high speed (start 2)
immediately, and high speed can be changed to low speed after a changeover time.

Current measurement for NR-2N uses two external current transformers measuring
current from motor main supply. External current transformers can be selected
separately for both speeds.

The following guideline is applied for selecting parameter values:

Changeover time < Motor startup time

Name Pin Description
CCLI X4:6 Contactor control voltage input
CCA Xa:7 Contactor control A
CCB X4:8 Contactor control B
DI6 (F_Ca) X17 .......................... Contactor control A feedback
DI7 (F_Cb) X1:8 Contactor control B feedback
DI5 (LOC/B) X1:6 mljg‘gal/remote C'g‘rj‘trol switch i@kput """"""""

M102

CCLI

L\

CT1

B

CCA

KMZ

KM
KMz [ k[ ] F_Cof—

Fig. 16 Control circuit for NR_2N starter, separate windings
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Operating sequence in NR-2N

= Sending command Start1 (low speed N1) to close contactor CCA
= Sending command Start2 (high speed N2) to close contactor CCB
= Contactors are latched

= Stop command opens CCA or CCB

Motor can be controlled with sequences:

= Stop -> Start1 -> Stop

= Stop -> Start2 -> Stop

= Stop -> Start1 -> Start2 ->Stop

= Stop -> Start2 -> Changeover delay-> Start1 -> Stop

NR-2N Dahlander STARTER (M102 Only)

NR-2N Dahlander uses three contactors to control motor rotation speed where
motor is equipped with a three-phase winding. Rotation speed can be changed “on
the fly” without stop command in between. Low speed (start 1) can be changed to
high speed (start 2) immediately, and high speed can be changed to low speed after
a changeover time.

Current measurement for NR-2N Dahlander uses two external current transformers
measuring current from motor main supply. External current transformers can be
selected separately for both speeds.

The following guideline is applied for selecting parameter values:
Changeover time < Motor startup time

Name Pin Description

CCLI X4:6 Contactor control voltage inpu

tactor control C feedback

ctor control interface

ﬂ The definition of the terminal X1 in the above list is only an example.
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Autotransformer starter (M102 only)
Lr L2 L3 This starter type is used to control the autotransformer unit in order to minimize
voltage drop during motor startup. Autotransformer starter with three contactors
J J M102 supports motor starting with reduced voltage, thus providing reduced motor startup
NIEURS Vo oLt current. The starting torque will be reduced accordingly,
KM3X 1),\ KMM} 1 \
CTLQ 9 gretetr 4 @ ceef - The following guideline applies for selecting parameter values:
- \ _ Changeover time < Motor startup time
MOTOR ) — )
KM3
. ,ﬁ ceal F_Cof—""
T f : - kM2 Name Pin Description
F_Claf—"
d . d ' kM1 CClLl Contactor control voltage input
MR KM3 KM2 K1 F_bol—"— | e e mmmm—mnye ” crmmmmmmmm——
CCA Contact trol A
D e e e e e =/ S It AN L ontactor contro e
CcCB Contactor control B
Fig. 17. Control circuit for NR_2N Dahlander starter Contactor controlG
Operating sequence in NR-2N Dahlander L e e e
= Sending command Speed1 to close contactor CCA
= Sending command Speed?2 to close contactor CCB and CCC e e
= Contactors are latched e T e L e L
= Sending stop command to open CCA or CCB + CCC
Motor can be controlled with sequences: ﬂ The definition of the terminal X1 in the above list is only an example.

= Stop -> Start1 -> Stop
= Stop -> Start2 -> Stop
= Stop -> Start1 -> Start2 ->Stop Ll L
= Stop -> Start2 -> Chang over delay-> Start1 -> Stop J j

YY) 102

] CCLI
| L ==
! , cee

cea| -

(]
—

3

HMl\

"
!
N

KM3
-

‘———HAl&nA

Yoo Nkme
{ MOTOR )
J KM (] RM2 [ ] R[] F_Ca
e N l

KMz
F_Ch| ol

Fig. 18. Control circuit for autotransformer starter

32 Motor control and protection unit | M10x user guide M10x user guide | Motor control and protection unit 33



NR-softstarter (M102 only) REV-softstarter (M102 Only)

Softstarter applications are for controlling the motor accessory softstarter device. This starter is of similar functionality as the NR-softstarter starter, with additional
M102 gives start and stop commands to the softstarter unit. The softstarter is function to support reversing the motor.
set for adjusting motor voltage with its own parameters. More information about
softstarter can be found in the softstarter manual. Name Pin Description
CCLI X4:6 Contactor control voltage input

This starter type supports all protection functions during normal running situations. e e -
For motor start and stop period, some of the protection functions are disabled by CCA KAT o], SOMIACEOT CONLTOl A e

these parameters. X4:8 Contactor control B

ntactor control C

Name Pin Description cal/Remote control switch input
CCLI X4:6 Contactor control voltage input ntactor control A feedback
CCA X4:7 Contactor control A ntactor control B feedback
CcC X4:9 Contactor control C Table 24. REV-softstarter starter contactor control interface
DI6 (F_Ca) X1:7 Contactor control A feedback
"""" - - - : The definition of the terminal X1 in the above list is only an example.
DI5 (Loc/R) X1:6 Local/remote control switch input
Table 23. NR_softstarter starter contactor control interface
Ll L2 L3
ﬂ The definition of the terminal X1 in the above list is only an example.
) ] J M102
K N5\ I(M."ﬁ'"' —\ | = ceLt
L1 12 13
] el -
M102
d 4 4 -
Softstart ,
kM1 NN\ I it -
L = LeLl lll KA Kuz2 F_Ca —h--r'd‘!—
e [ wotor ) '
I_ A W, '.":
Ky Softstarter ccAl| -~ e
i -
KA | J | o | ‘ ' e Fig. 20. Control circuit for REV-softstarter
{ :
. Operating sequence for REV-softstarter
MOTOR = Start1 to close CCA followed by CCC
= Start2 to close CCB followed by CCC
~—— = Stop to open CCC followed by CCA or CCB after ramp down time delay.

Fig. 19. Control circuit for NR-softstarter

Operating sequence for NR-softstarter
= Start1 to close CCA followed by CCC
= Stop to open CCC followed by CCA after ramp down time delay.
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Contactor feeder Contactor feeder/RCU

Contactor feeder is regarded in M10x as a specific starter type to provide Remote control unit (RCU) is a starter type where contacters are directly controlled
measurement, control and protection functionality to a contactor feeder circuit. When by a special RCU switch located near the motor. This allows control of the motor
start command has been received from field or local I/O, the contactor control output even without the M10x.
will be energized and remains in this condition until stop command has been received
or any protection function is activated. Name Pin Description Remark
CCLI X4:6 Contactor control voltage input
Name i Description e e
CCA X4:7 Contactor control A
CCLI X4:6 Contactor control voltage input e e
~~~~~~~ - - - - GR1_C X4:3 Programmable relay output Only for M101
COA a7 Comtactor comtrol AT e i
....... . . . N CCC X4:9 Contactor control C Only for M102
DI6(F_Ca) X1:5 Contactor control A feedback e e rmmmmmm—mm
~~~~~~~ - - - - DI6(F_Ca) X1:7 Contactor control A feedback
DI5(Loc/R) X1:6 Local/remote control switch input S mm—
....... B - DI5(Loc/R) X1:6 Local/remote control switch input

ﬂ (i) The definition of the terminal X1 in the above fist is only an example. i) The definition of the terminal X1 in the above list is only an example.
i) Power, energy and other parameters related to power factor are NOT

(i) Power, energy and other parameters related to Power factor are NOT correct and should not be referred to.

correct and should not be referred to.

L1 L2 L3
LI L2 13
M10x * ! M101
oF A\
” E £
'\\ | — CCLI
) LAY
L= ccLl J ]| cea J
CCAY -~ ‘ q L
|'~’.M|_\ \ \ GR1L B -|—
L q KM1 K1
KM '""\ """ KML GRL C | _J F_Caf—vo
\ \ N F 1:&—-/—-[—
R 1 KAL)
N
Fig. 23-1. Control circuit for contactor feeder/RCU (for M101)
Fig. 22. Control circuit for contactor feeder L1 12 13
] M102
A
P : CCLI
Start|f I{.\!l\‘-
Xl 7 cca| -
AR . Stop *‘T’ .
a7 r R -
Rmy—fj KA
N
N

Fig. 23-2. Control circuit for contactor feeder/RCU (for M102)
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Feeder

Feeder mode is regarded in M10x as a specific starter type to provide measurement
and control functionality. The protection of feeder is not covered in M10x and is
normally done by main circuit breaker. The feeder mode in M10x is designed to
provide a complete intelligent solution in MCC plants where the feeder circuits are
usually small, but important parts from the MCC plant management point of view.

Name Pin Description
CCLI X4:6 Contactor control voltage input
CCA X4:7 Control YC /motor drive in MCCB (2 seconds holding)
CCB X4:8 Control YO/motor drive in MCCB (2 seconds holding)
befca) ] LU Cirouit breaker position aux. feedoack
DI9 (External trip input) | X1:10 Circuit breaker trip aux. feedback
DR | xt:6 | Localiemote control switch input

Table 27. Feeder control interface

i) The definition of the terminal X1 in the above list is only an example.
ii) Power, energy and other parameters related to power factor are NOT
correct and should not be referred to.

L1 L2 L3

M10x
CCLI

F:F_HJJ\ \1\’ CCBL _~_| opEN

CeAl ~ | cLosE

Externol Trip

Yo 1 ¥yc ] F_Co
e e

BF_SY T
[ or_or |
oo |

Fig. 21. Control circuit for feeder

Feeder application in M10x is confined to certain features. End users need to
be informed on these confines when feeder application is required through
M10x.
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Operating:
Start1 command activates contactor output relay CCA for 2 seconds.

Stop command activates contactor output relay CCB for 2 seconds and clear
fault annunciation after fault is cleared.

External trip occurs a trip message and will be reset when the signal is inactive.

Monitoring:
Circuit breaker close/open status

Circuit breaker trip

Protection:

Motor protection functions are not suitable for feeder application. All protections
except earth fault protection in M10x are automatically disabled during parameter
setting when feeder type is selected.

Measuring:

Current, voltage are measured by M10x. Power, energy and other parameters
related to power factor are NOT correct and should not be referred to.
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Protection functions

The module provides full protection for motors by supervising three voltage phases,
three current phases, earth fault current, PTC sensor, startup time, the state of
contactors and the state of the main switch.

Response of protection functions is based on the parameters given by the user. The
operation of separate functions is independent, thus protection functions can be
active at the same time but the one which indicates the situation first will give a trip

for the motor.

According to the application, all kinds of protection can be enabled, disabled by
the upper level system or MCU setup tool, and the protection characteristics can
be adjusted. Protection module offers the following protection and supervisory

functions:

Protection type M101 M102
Overload protection v v

.................... o

.................... o

o

o

.................... o

.................... o

.................... =

.................... o

.................... o

.................... o
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Overload protection

Thermal overload protection (TOL) protects the motor against overheating.The
motor thermal condition is simulated by a calculation. The result of the calculation
is stored in a thermal register and can be reported via operator panel or fieldbus
interface.

Calculation is accomplished in a different motor operation conditions, principly
presented below. Thermal increase and decrease are simulated by TOL protection
function for running and stopped motor.

H1005, | ==

BIE0% | -

- | N

Start Cwverload Mominal lcad Stop

B0

Fig. 24. Principle picture of motor thermal simulation

M10x simulates thermal conditions in the motor for all operating modes (running
or stopped). This permits maximum utilization of an installation and assures safe
protection of the motor. Thermal overload protection simulation accounts for the
temperature rise of both the stator winding and the iron mass of the motor. It gives
thorough consideration of the effect of motor overheating due to three-phase
unbalance during the simulation calculation of motor thermal overload.
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There are two thermal models supported by M10x: standard or EEx e. The standard
model makes use of parameters trip class, t6 in thermal overload calculation. The
protection of explosion proof three-phase motors with type of protection ‘increased
safety’ EEx e is done with two special parameters, the la/In ratio (stall/nominal
current ratio) and Te time.

The following diagram offers the characteristic curve of overload protection, in
which the characteristics are adjusted by changing t6 (trip time for current
| =6xIn from the cold state).
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Fig. 25. Trip curve from cold condition

The maximum thermal capacity level is 100%. Maximum level is reached when the
motor has been running with a current 6xIn at the time t6 starting from the cold
state in ambient temperature 40°C.

Trip class T6

10A 3-7

10 7-12

20 10-25

%0 SN 1

motor current
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In some applications, it is beneficial to be able to bypass the TOL protection
momentarily because of the process reasons. The lifetime of the motor will be
shortened, but it might the more costly to stop the process. TOL bypass is a
special command given through the fieldbus.

There is a dedicated parameter to enable the execution of this command. TOL
bypass function is available only for TOL standard model, thus it cannot be enabled
if TOL EEx e model is in use.

When thermal level is above parameterized alarm level, it is possible to to send

a bypass command to M10x via fieldbus. When bypass function is activated, the
thermal image is allowed to rise to 200% level before a trip will occur. If the thermal
level decreases below alarm level before a trip occurs, bypass function will be
automatically clear. New command has to be sent to reactivate it after alarm level is
crossed.

If motor is in overload condition, i.e. | > 1.14 x TFLC (thermal full load current
multiplier reduced by motor ambient temperature), the overload alarm is activated
to indicate overload. If motor is stopped before trip and the thermal capacity
decreases below TOL alarm level, the bypass functionality is disabled. Bypass
command is ignored when running under alarm level.

Function

Setting range } O:Dlsabled1:EnabIed 2=Disabled during motor startup
Default value Enabled

?{tﬂep value 1

Setting range O=Enabled during motor startup

Default value 0

Setting range 1=Auto 2=Local 3=Remote 4=Remote and local
Default value 4
Step value 1

Setting range 0=Standard model 1=EEX e
Default value 0
Step value 1
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Stall protection

TOL bypass
~~~~~~~~~ - - 5 . Stall protection is used to protect the driven mechanical system from jams and

Setting range O=Disabled 1=Enabled @ @ excessive overload. Stall protection function uses Imax as the criterion. There are

Default value Disabled other parameters to be determined as follow:

Setting range 374O§'§‘c m;;nction

Default value fsgc Setting range O=Disable 1=Enable
Step value . 1" Default value 1
mggol coefficienF } Step value 1

Setting range f=O Trip reset mode

Default value 4 Setting range 2=Local 3=Remote 4=Remote and local
Step value 1" Default value 4
m!‘e.x‘{lne Step value 1

Setting range 1.2-8.0 Tr|p level H H H

Default value so Setting range 120-800%

Step value O:1 Default value 400%

Step value 10%

Setting range 5-40sec Tr|p delay ) ) )

Default value b¢¢c Setting range 0.0-25.0sec
Step value ) 1:sec Default value 0.5sec
_TOL alarm level } i} Step value 0.1sec

Setting range 60-100% Table 3. Stalluprotectioh‘ parafneteré

Default value °€N%

Step value 1%

TOL trip level e max

Setting range 60—199% """""""

Default value 100%

Step value o Startup current [

TOL reset level L (e e I

Setting range 10—69% """""""

Default value 50% In T T T
Sepvalve 1% .
_Ambient temperature Startup Function activated Trip

Setting range 0-80°C

Default value 40°C Fig. 24. Stall protection
Step value . 5f’C

Stall function activates after motor nominal startup time has elapsed.

Table 30. TOL protectioﬁ para'meteré

The highest measured phase current (1, . ) is compared against the trip level. When

®\\When Standard thermal model is selected . . . i o
| w.x F€mMains over the trip level at a time longer than trip delay, a stall alarm is issued

. L
®\When EEX e thermal model is selected and the contactor tripped.
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Long start protection

Function
The long start protection protects motor against locked or stalled rotor in starting e : - R - - - -
state. M10x detects the current after a start command, and signals a fault when Setting range .| O=Disabled 1=Enabled 3=Alarmonly ..
current continuously exceeds a separately set threshold of the period of start time. Default value | Disablgd ...
Step value 1
& Trip delay
Setting range 0-60sec
Default value 10sec
Step value 1s
Lacked Rotor Level Alarm level
Setting range 10-90%
LUC%ECI. Raotor De'IUILy Default value 80%
l i > Step value 1%
. Trip level
Trip rlp eve . .
Setting range 5-90%
Fig. 25 Long start protection Default value 70%
<<<<<<<<<<< - - - - - - - - : Step value 1%
Function e - -
~~~~~~~~~ - - - - - - - - : Trip reset mode
Setting range O=Disabled 1=Enabled N i N N N N N
- N SRR Setting range 2=Local 3=Remote 4=Remote and local
Default value Disabled : e
- S R Default value 4
Step value 1 N e
<<<<<<<<<<< - - - - - - - - : Step value 1
_Locked rotor level . . Table 33. Phase failure parameters
Setting range 120-800%
Default value 120% (Iiwin 7 Lax)
Step value 10%
"""""" - - Alarm level - — — — — — — — — — — -
Locked Rotor Delay
Setting range 0-250sec
Default value 10sec Trip level e
- e S !
Step value 1sec _ i
<<<<<<<<<<< - - - - - - - - . Trip delay |
Trip reset mode | >
,,,,,,,,,, . .. .. .. .. . . : >
Setting range 2=Local 3=Remote 4=Remote and Local 1 t
Default value 4 1. 2. 3. 4, 5 6.
Step value 1 1. alarm 5. trip
Table 32. Long start protection parameters 5 et 6. trip reset
4. start trip delay
Phase failure protection Fig. 26 Phase failure protection
M10x protects the motor against phase current loss condition. Phase failure
protection function uses I, /I, (the ratio of lowest I, and highest measured ILmin/ILmax is compared against the phase failure alarm level. When ILmin/ILmax
phase value | ) as the criterion. Function is suppressed by parameters Motor decreases below the Alarm level, a “Phase failure alarm” alarm is issued.

startup time, number of phases and Softstart ramp time.
ILmin/ILmax is compared against the phase failure trip level. When ILmin/ILmax
remains below the trip level at a time longer the trip delay, a “Phase failure trip”
alarm is issued and the contactor tripped.
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Unbalance protection I/l is compared against the unbalance alarm level. When | /I decreases

M10x protects the motor against unbalance conditions. Unbalance protection k;rglnovam?tlxhe alarm level, a unbalance alarm is issued. B
function also uses I, /I, . as the criterion. Function is suppressed by parameters
Motor startup time, Number of phases and Softstart ramp time. | |Lnex 18 COMpared against the unbalance trip level. When | /I, remain below
the trip level at a time longer the trip delay, a unbalanced trip alarm is issued and

Funetion ’ ’ ’ i i i i i ' the contactor tripped.

Setting range O=Disabled 1=Enabled 3=Alarm only

Default value __|Diseblgd Underload protection

Step value 1 M10x protects the motor against underload conditions. Underload protection
Trip delay ) ) ” ) ” ) ” ' function uses I /In (the ratio of highest measured phase value |, and the
mé;tting ange - - OH—GOseC - - - - - ’ rated currgnt of the motor In) as the criterion. Therg are other parametelts to

R v R be determined, such as alarm level, trip level and trip delay. The protection

Default value | 10sec e characteristic are as follows:

Step value 1s

Alarm level W.I;L'J‘nction

Setting range i 50—99% """"""""" Setting range O=Disabled 1=Enabled 3=Alarm only

Default value . €N Default value Disabled
Step value ) ) 1”% i} i} i} i} i} ) Step value H T
Trlp level i} } i} i ) ) ) ) ) Alarm level

Setting range . 5090% """"""""" Setting range 20-90%

Default value 85% Default value H 0%
 Step value . . 1% . i} i} ) } . Step value H %

Trip reset mode Trlp level H H H

Setting range 2=Local 3=Remote 4=Remote and local “g(;tting range H H 5"-90%

Default value i 4 Default value 20%
Step value ) ) 1 i} i} i} i} i} ) Step value 1%
Table 34. Unbalance protection parameters Trip delay

Setting range 0-1800sec
(o 7 Luax) N Default value i 10se9 """"""""""
Step value 1sec

Alarm level —

Trip reset mode

Setting range 2=Local 3=Remote 4=Remote and local
Trip level B o N H Default value 4
1 T T P TP
; i : | '
Trip delay : e ! | Stepvalue o . .
: ! ' ! 0o > Table 35. Underload protection parameters
1
' i : | i t
1. 2. 3. 4. 5. 6.
1. alarm 5. trip
2. start trip delay 6. trip reset

3. clear trip delay
4. start trip delay

Fig. 27. Unbalance protection
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/')

(ILmax

(I.,.. /)
y

Alarm level

Alarm level |} —— N\ — — —

Trip level

Trip delay
Trip level : _______
1
i
Trip delay :
1. warning ’ 5. trip : '
2. starttrip delay 6. trip reset 1
3. clear trip delay ! t
4. start trip delay
1 2 3 4 5 6
Fig. 28. Underload protection 1. warning : 5. trip
2. start trip delay 6. trip reset
The I /In is compared against the underload alarm level. When |, __/In decreases 3. Clear b aclay

o start trip delay
below the alarm level an underload alarm is issued.

Fig. 29. Noload protection
The | ,.../In is compared against the underload trip level. When ILmax/In remains 9 P

below the trip level at a time longer than underload trip delay, an underload trip

o . The lLmax/IN is compared against the no load alarm level. When |, /In decreases
alarm is issued and the contactor tripped.

below the alarm level a noload alarm is issued.

Noload protection
M10x protects the motor against no load conditions. Practically, noload protection
is the same function as underload protection. The function also uses Il /In as the

The lLu/In is compared against the noload trip level. When I, /In remains below
the trip level at a time longer than noload trip delay, a noload trip alarm is issued
and the contactor tripped.

criterion.
Setting range | O=Disabled 1=Enabled 3=Alarmonly Earth fault protection
Default value Disabled M10x protects the motor against the earth fault condition with an additional residual
Step value ) P current transformer.

Alarm level . . . . . . . . , The function is by default suppressed by parameters motor startup time and
Setting range Ces0% softstarter ramp up time to avoid nuisance tripping due to harmonics caused by
Default value 20% saturation of the current transformers. In some cases, it may need to be switched
Step value ) o on during startup in order to meet specific project requirements.

_Trip level . . Q M10x relay is NOT a residual current protection device. This protection is
Setting range 8%0% neither intended to be used for pre-emptive isolation supervision nor for

Default value 15% personnel protection against electrical shock. For these applications ABB
N recommends the usage of external protection devices (PRCDs/RCDs).

Step value 1%
Trip delay . .
........... - - . - - - - - . Earth fault protection uses the following parameters:
Setting range 0-1800SeC ) - - : : :
e Function
Default value BSeC ) . ) ) ) §
00 Setting range O=Disabled 1=Enabled 3=Alarm only
Step value 1sec UL
oo . - . . . . - - - . Default value Disabled
Trip reset mode Cmmmmmm—m—yyyyyyyy——
‘‘‘‘‘‘‘‘‘‘‘ 8 . . . . - - Step value 1
Setting range 2=Local 3=Remote 4=Remote and local T ) )
Default value 4
Step value 1
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PTC protection (M102 only)
""""" - ’ PTC protection protects the motor against too-high temperature by using PTC-sensor embedded in

Setting range . O:Di%bled 1=Enabled OSSO the stator winding or the bearings. For M102, use a type A temperature sensor with a characteristic
Default value 4o curve according to IEC 60947-8.
Step value T
Alarm level _Function ) } i i} i} i}
Setting range 100-3000mA (Earth fault primary = 1A) Setting range O=Disabled 1=Enabled 3=Alarm only
500-15000mA (Earth fault primary = 5A) Default value H Disatiéd .
Default value . SOOmA """"""""" Step value H ,
~ Step value ) ) 100mA i} i} i} , " PTC Alarm level H
Trip level ) } } } } } , Setting range 1000-10000Q
Setting range 100-3000mA (Earth fault primary = 1A) Default value H 160022 """"""""
| B00-15000mA (Earth fault primary =54) Step value ) o
Default value | BoOmA PTC trip level ) )
Stepvalue | 100mA . . . . Sefting range | 1000-100000
Trip delay . . Default value 3600Q
Setting range ] 0.2-60.0sec S Step value i o T
Default value | 10.0sec PTC trip delay i i
Step value . . 0.1sec . . . . . Setting range 1-1800sec
Trlp reset mOde . . . . Default value H teeo
Setting range | 2=Local 3=Remote 4=Remoteandlocal Step value ) tsec
Default value A PTC reset IeveIH H
Step value . . | ! . . . . . mé‘é‘tting range H H 100—100609
Table 37. Earth fault protection parameters e
Default value i 160Q§? """"""""""
Step value 1Q
() 4 PTC trip reset mode
ii:rt;':au" Current Trip Setting range i 1=Auto 2=Local 3=Remote 4=Remote and local
__Trip Delay Default value 4
Trip Level Step value 1
Atarm Lovel N eemmme e IS PTC short circuﬂit alarm Ievg! i}
Setting range i 0-2599 """""""""
\ > Default value 10Q
Earth Fault Current Alarm t StEp value .. e - - -

Table 38. PTC protectioh parameteré
Fig. 30. Earth fault protection (I, = measured earth fault current)

|, is compared against the earth fault current fault alarm level. When | exceeds
above the alarm level, an earth fault alarm is issued.

|, is compared against the earth fault current trip level. When | remains above the

earth fault current Trip level at a time longer than trip delay, an earth fault trip alarm
is issued and the contactor tripped.
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PTC trip Trip rel et

(H) A
Trio delay
1

Trip Level : '
] .
Alarm Level |-~ / “"""\-; ----------------------------------

[ellet Level

—

PTC Temperature Alarm
alarm clear

Fig. 31. PTC protection

The resistance of PTC input is compared against the alarm level. When resistance
of PTC input exceeds above the alarm level, a PTC alarm message is issued.

The resistance of the PTC input is compared against the trip level. When resistance
of PTC input is above the trip level PTC trip alarm is issued and the contactor
tripped.

After PTC trip is executed, the resistance of PTC input is compared against the PTC
reset level. When resistance of PTC input decreases below the reset level, the PTC
protection function executes the function set by PTC reset mode.

M10x provides short circuit and open circuit detection for the temperature sensing
element. Short circuit alarm level is settable, and open circuit alarm level is fixed.
When the resistance of PTC input falls below short circuit alarm level, a PTC short
circuit alarm message is issued.

When the resistance of PTC input exceeds 12k, a PTC open circuit alarm
message is issued.

Short circuit and open circuit detection threshold have no fault time delay. The short
circuit and open circuit protection is enabled when PTC protection is enabled, and
cannot be disabled.

ﬂ If the measured resistance is over 20kQ), thermistor resistor will display,
20kQ.

The distance between PTC sensors and M10x PTC measuring inputs cannot
exceed the following to be able to maintain reasonable reading:

Cross section Length
2.5mm2 2x250m
1.5mm2 2x150m
0.5mm2 2x50m
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Undervoltage protection (M102 Only)

M102 protects the motor against undervoltage conditions such as voltage dip.

The undervoltage protection function uses U, .= as the criterion. There are other
parameters to be determined, such as alarm level, trip level and trip delay, and reset
voltage level. The protection characteristic is as follows:

Ulrnin
Resore level 1. Alarm
Alarm level 2. Alarm clear
Trip level 3. Trip

Trip delay

Fig. 32. Undervoltage protection

The lowest measured main line voltage (U, ) is compared against the undervoltage
alarm level. When U, decreases below the undervoltage alarm level, an
undervoltage alarm is issued.

The lowest measured main line voltage (U, ) is compared against the undervoltage
trip level and voltage restore level. When U, . recovers above undervoltage restore
level before trip delay expires and motor continues running. If U, . remains below
the restore level at a time longer than trip delay, undervoltage trip is issued and
contactor will be opened.

When autorestart function is active, undervoltage trip delay will be same as
maximum power down time automatically.
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O=Disabled 1=Enabled 3=Alarm only

Default valug """"" Di???"?@ """""""""""""""
Step value 1
Alarm level
Setting range 50100% """"""""""""""
Default value 80%
Step value 1%
Trip level
Setting range 30100% """"""""""""""
Default value 65%

Stepvalue 1%

Tripdelay S
Setting range 0.2-5.0sec
Default valug """"" 1 Osec """""""""""""""""
Step value 0.1sec
Reset level
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Start limitation

Start limitation helps to protect the motor and also the process against excess
number of starts in a given interval. When the number of starts is reached and
the motor is switched off, a new start is prevented. The time interval, starts from
the first start. After the elapse of the time interval, the counter is reset to the
preset value. The permissible motor starts per hour can be obtained from the
manufacturer's motor and apparatus data sheet. However, the minimum waiting
time between two starts must be observed.

The parameterization of the protection function can be the number of starts per
time interval or the time between two consecutive starts. In the first case, the user
must wait after the trip for the reset to take place before making a start.

Independent of this function, the motor is protected by TOL function and a start is

possible only if the thermal capacity is below the startup inhibit level. If motor data

specifies the number of starts during a certain time span, this function can be used
to supervise the number of starts. In some other cases, the process may require a

motor start number, which the protection can provide.

Functionality is presented in the following example. The next Figure 33 illustrates
the start limitation protection with 3 starts allowed.

1) Normal situation, after stop command motor can be started normally, start
2. Every start activates an internal timer for the time defined by time interval
parameter. The number of active timers are reviewed after every stop command
and compared to value of number of starts parameter. Stop command can be
implemented during active or elapsed timer.

2) Two timers are still active, thus stop command generates alarm message start
limitation alarm and one more start, Start 3 is allowed.

3) The 3rd start has been executed. A contactor trip and trip message start
limitation trip alarm will follow when motor is stopped while there are two active
timers, starting from Start 1.

4) Trip can be automatically reset when the first timer from Start 1 is finished.

Motor start is possible when all pending trips are reset. Supervision continues
with a new timer from Start 4.
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Time inlzrval

unning| Modor stoppad

Slanl 4,

Setting range

0=Disable 1=Enable

Default value Disabled
Step value 1

Time interval

Setting range 1-600min

Default value 1min
Sepuaive 1

Number of starts

Setting range 2-100

Default value 2

Step value 1
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Autorestart function (M102 Only)

The line voltage (U, ,)

is supervised continuously. It is possible to automatically

restart the motor after momentary power loss. Two alternative models of auto
restart function are provided in M102: standard and enhanced.

Q M101 does not have the autorestart function.

Setting range

O=Disabled 1=Enabled

Default value

Disabled

Step value

1

Setting range

O=standard 1=enhanced

Default value o
Step value 1
Maximum autoreclose time
Setting range 0-5000msec
Default value 200m§ec '''''''
Step value 100msec
Maximum powerdown time
Setting range 0-1 QQQsec '''''''
Default value 5sec

Step value ) 0.1sec
Staggered start delay
Setting range 0-1 ZQQseo '''''''
Default value 5sec
Step value 0.1sec
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Autorestart function (standard) Case 3: Voltage dip> Maximum powerdown time.
In standard mode, the reaction of the auto restart function depends on the length

of the voltage dip. The following cases show the different reactions of M102 in Volt y
. . . . oltage dip
different voltage dip situations U | |
Restore level -t ——F————— F——— -
Trip level t——t——rF—-
Case 1: Voltage dip< autoreclose time. 1 1
\ I
contactor closed } } }
f-—FVoltage dip contactor open 1 1 1
Un | | I
Restore level - +——*F—Fp ——">""—"—"—"———-
Trip level N restart trigger } } } }
— | | L
I L ||
contactor closed ‘ — L
‘ Autorecloae time
contactor open ‘ |-Max, power down time
\
b . . . .
restart trigger | ; Fig. 36. Restart (Voltage dip> Maximum powerdown time)
\ \
. \
b If supply voltage remains below restore level long enough and exceeds maximum
L' L vtorcciose time vt powerdown time, no automatic restart will be initiated.

Fig. 34. Autorestart (Voltage dip< autoreclose time)

Autorestart function (enhanced)

If the voltage dip is more serious, the enhanced autorestart function can be applied.
Case 2: Autoreclose time<voltage dip< Maximum powerdown time.
In the enhanced mode, the reaction of the autorestart function not only depends
on the length of the voltage dip, but also the number of voltage dips within a short
period of time.

Voltage dip

Autoreclooe time

[-Mox. power down time

Un
AR :::::::}: ::;:::::: The following cases show the different reactions of M102 in different voltage dip
| situations:
contactor closed Case 1:

Voltage dip< autoreclose time
Identical to Case1 of standard mode

contactor open

restart trigger

Case 2:
- | > autoreclose time<voltage dip< Maximum powerdown time
P—‘—-FSWQQQPW stort time Identical to Case2 of standard mode
Fig. 35. Autorestart (autoreclose time<voltage dip< Maximum powerdown Case 3:

time) . . .
Voltage dip> Maximum powerdown time

If power is restored after autoreclose time but before maximum powerdown time, Identical to Cases of standard mode

motor will be restarted after the staggered start delay time.
Case 4:

2xdip<200ms within 1sec
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M10x control authority

! | Control authority
Restore level W0 == j J: ,,,,,,, M10x control authority is the term describing the privileges allowing motor control

Trip level T operation through M10x. It is also a setting parameter in M10x to define which

‘ control access group has privileges to operate the motor via M10x.
contactor closed ‘

\
contactor open

restart trigger

Control access
There are three control access groups defined in M10x:

= |ocal hardwiring: M10x accepts its commands from the hardwired inputs

> = Remote fieldbus: M10x accepts its commands from a PLC or higher control
system via fieldbus, ie, MODBUS or PROFIBUS.

|
<44444J—Stuggered start time

Fig. 37. Restart (2xdip<200ms within 1sec) = MDx control: M10x accepts its commands from operator panel MDx located on
the front panel of each starter unit on switchgear.
If the interval between two voltage dips (length less than 200ms) is less than 1 sec,
automatic delay restart is triggered after second voltage restore. Assign control authority
There are several means in M10x to assign control authority and decide which

control access group has control privileges.
Number of starts

M10x counts number of starts. For each operation cycle, M10x updates the number
of operating cycles in a memory map. When start number alarm level is exceeded,
M10x issues an alarm.

= Parameter setting:
Select the access group from parameter setting window (Fig. 36a). This is the
most direct option where control access is defined by parameterization software.

Motor running time
M10x counts motor's running hours. When operating running hours limit will be
crossed M10x issues a “running time” alarm.

Failsafe functionality

M10x failsafe function supervises the network interface and connection to the
remote devices controlling the motor/starter equipmen. Remote devices have to
refresh certain M10x network input variables to indicate that the control is operating
normally and the network interface is in good condition.

If a loss of communications for 5-25sec is detected, the failsafe activates with the
parameterized function as follows:

= No operation

= Start motor direction 1

= Start motor direction 2

= Stop motor

Additionally, control access to motor will be switched to/remain in local control
(hardwire control) and MD control while ignoring previous control access settings.
When the communication is restored, the control access will recover to the original
setting.
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= MCUSatup - [M102-M Parameter's templata] = |ocal/remote selector switch

Eh Fle Tock Farameterisaion View Window Hep

= ) " o8 B . : : :
LR _"" Galms 2|ctha v M10x supports hardwired local remote selector switch function which allows
8 MLO2 MParameter | o rtomation | Motor Confrol | COMMS  Contral Authoriy | Motar Grauping | Digitelinputs | Digital Outputs | TOL Protsction | 5.4 | ¥ ) . ) ) ) i
= "‘."'E“;“L - selecting control access groups via hardwired inputs. To enable this function, one of
Ik mation
& ot Contrl St LncalyFomat the digital inputs has to be defined as ‘Loc/R’ in M10x (Fig. 36b).
S COMMES I~ Local Hardwiring I~ Rarots Fialdbus

=8 Process & Control
W Contmol Authoeity

& Motar Greuping MO Cantral wl MCUSetup - [M102-M Parameter’s template]
W Digital Inpuls Iv MD (Operator Panel) LL Flz Took Parameteration  View  Window  Help - 8 x
W [Hgral Cutpuns = i 7 7
L = =] AT
W TOL Profectio = .
oliction &} MLOZ-M Parameter Gorfrol Autharite | Motor Grouping - Digitel Inputs | Digital utputs | TOL Protecion | Stoll Protection | Phase Failure Pr **
W Stal Pratechon = =8 Configuration : :
: mﬂ; Frol{::: % Motor Information
e Protecho
W Motor Control
% Underoad Frotection
W COMMS

: :k:ﬂ:'i?;:ﬁ:;;n = 8 Process & Control DiTyps  [DC24/ =
% PTC Protection % Confral Autharity Digitalinput? | Digitalinput® | Digitallnpw |  Digitalinpuri | Digitalimputt | €
S Urider it Protes W MOt Groupng Diatallnput) | Digtelinputl | Digital nputz | Digitalinput) | Digtelnput4. Digital Input |
W St Lmitaton Rl Cigital Irpuls '
% Long Start Protectic % Digital Gutputs
g Oty = "5 Frotecion
W fannancs W TOL Frotection
% Stal Protection Functon  [Loc/R -
% Fhase Falure Frotec
W Unibalarice Frotectio Contad! Type NG & NO
% Underinad Protectior
W Noload Fratection
W Earth Fauit Protectic
W PTC Protaction
& Undervioltage Proba:
% Start Limitation |
T Lomg Start Protectc “e
= e Other
W Maintenance
% User Definabie Map

< E3
Rezily Current Lser s criltel Dscormgcted

Fig. 36-1. Parameter setting of local/remote of control authority

Multi-control access group is supported!

€ x| s >
Fesachy Current Liser : Descormected

1) For M10x-P, only when Profibus option is not selected and no Dl is

ﬂ Fig. 36-2. Assign local/remote function to digital input
assigned Loc/R, Soft Local/Remote could be selected.

Local/remote selector switch will then define if control access goes to local (local
hardwired ) or remote (remote fieldbus). This function does not include the selection
of operator panel MDx control which is independent of either Local or Remote and

Q 2) If Soft Local/Remote is selected, Profibus option is not available.
has to be further defined in this case.
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Loc/R selector

Control authority

switch input

Local hardwiring

Remote fieldbus

MDx enabled in
local

MDx enabled in
remote

False (open ) )

) Disabled Enabled Disabled Enabled
input)

True (close input) | Enabled Disabled Enabled Disabled

Fig. 36-3. Local/Remote selector switch

When “Loc/R” is enabled in one of the digital inputs, only “MD control” is

available.
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Profibus option(M10x-P only):
M10x supports superior control system to select control access groups via fieldbus
command. To enable this function, Profibus Auto Mode Active has to be selected

(Fig36d).

ik

DG @ERE&E P 22008

= Parameter Setti

ng

e MCUSetup - [M102-P Parameter’'s template]

EL Fle Took Farameterisation View \Window Hep
Dl Fe =Ra&fg= =~ =2 8B ¢

COX

& M102-P Parometer

= B2 Confqurabon
% Motor Information
W Motor Control
W COMME

= "2 Process & Control
W Conbrol Autfnity
W Mofor GrolUgng
% Digital Inputs
W Digilad Cutputs

= ™ Drotachion
% TOL Protection
W Stall Protecton
W Fhase Fabure Protec
% Urbalance Protectic
W Uncerioac] Protectio
W Nokoad Protacton
% Carth Fault Frotectic
W FTC Probection
W Lindervoltane Frite:
% Start Limitaton
W Lorg Start Protectic

= B Other
% Mantenarce
W Diagrcess [nformatic
W Lker Cefined Map

% ¥
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FROFIEUS Optian
[ PROFIBUS Auto bode Active
Sl LocalBemnle
-
MD Conrol
-
-

[~ MD Ensbledwhen Aute Mode Sat "0"

[~ MO Enohled when Auto Mode Set 1"
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Ready

al»

Current Ui ot Desuormected

&# M102-P Parameter

= A Confgrabon
% Motor Information
W Motcr Cortred
W COMME

= 2 Frocess & Control
N Conbrol Authority
W Mot oLy
% Dagital Inputs
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% TOL Protecton
T St Protecton
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" Mckoad Brotecton
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Mator Informatian | Motor Contral | COMMS  Caniral Authurity | pater Grouping | Digital Inputs | Digiel utputs | TOL Fratection | £.4 | v

FROFIBLS Option

[~ PROFIBLIS Auto Mode Actve

Sol LacslBrmole

[~ Local Hardwiring [T Remobis Fuldbes

BAD Cantral

[ MD (Operatar Panal)

[

r
r
r

Dhrtauit

Fig. 36-4. Enabl

e PROFIBUS option

Q 1) Only when soft local/remote is not selected and no DI is assigned Loc/R,

Profibus

option can be selected.

2) If Profibus option is selected, control mode is not available.
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Reody

Corrent Lier: cridxdd Crscormwched

Fig. 36-5. MD Control

Select the access group from parameter setting window (Fig 36e€). This is the

most direct option where control access is defined by parameterization software.
Meanwhile, option of MD control is defined in this case by Loc/R Selector Switch
Input and Profibus Option.

Loc/R Selector MD Control
Switch Input _ _ MD enabled MD enabled
MD enabled in MD enabled in
when Auto when Auto
local remote
mode set “0“ mode set “1“
Loc/R selector ) ) ) )
o Available Available Not available Not available
Switch input
Profibus option ) . ) )
Not available Not available Available Available
enabled

= Hardwired input
Use external selector switch to select MD control. As in the local/remote
selector switch function, one of the digital inputs must be defined as MD
control to enable the function.

When “Loc/R” is enabled in one of the digital inputs, control access group
options under the control authority tab are limited to MD only, just as when
MDx control is enabled, the MD control access option under the control
authority tab is grayed out.

In other words, hardwired selection has privileges over parameter setting selection
in terms of assigning control authority.
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Digital inputs

There are 13 separate 24VDC programmable digital inputs (DIs) or 9 separate
110VAC or 230VAC Dls in M10x. These digital inputs can be assigned one of the
functions listed below.

= NOP
No special operation for the NOP function, only for checking digital input status.
This input can be used for status transfer for digital input, and works in level
check mode.

= Start1
To use start1 function, local control authority must be enabled. The start1 input
is used to start motor via hardwire. Motor can be running CW/N1 via start1. This
input works in edge triggering mode.

= Start2
To use start2 function, local control authority must be enabled. The start2 input is
used to start motor via hardwire. Motor can be running CCW/N2 via start2. This
input works in edge triggering mode.

= Stop
To use stop function, local control authority must be enabled.

The stop input is used to stop motor via hardwire. This input works in edge
triggering mode.

= Limit1
The limit1 input is limit position switch1 input to stop the motor from running CW,
used only for actuator. This input works in level check mode.

= Limit2
The limit2 input is limit position switch2 input to stop the motor from running
CCW, used only for actuator. This input works in level check mode.

= Process interlock1
The process interlock1 function is used to provide time dependent trip/alarm/stop
features based on a switch input. This function is used together with OPERATION
DELAY and OPERATION parameters.
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The OPERATION DELAY parameter sets the amount of time that the process
interlock1 switch can remain inactive on the occurrence of a motor start. If the
switch remains inactive for longer than this time, a trip/stop will occur. If there is
valid active process interlock1 input detected in the defined operation delay, motor
will keep running. After the operation delay time, the inactive status of process
interlock1 input will not affect the running of motor. If the OPERATION DELAY
parameter is set to 0, the process interlock1 switch must be active while motor is
started, which means motor start will not be allowed if the input is inactive.

The OPERATION parameter determines whether process interlock1 feature is a trip
(reset required in order to restart the motor), a stop (no reset required) or an alarm.

This input works in level check mode.

cmel | cese?
I
start |start operstion: stopftrip

NEEER
mng |+ — I i ___

| I

stop R I
motor status

|

|

t1 | |
active § — — - =

A

mactv e |A| |
|

R

L] | -

o

|
~f1zf el
p—t 1
t1: operation delay
t2: interloclel aput delay from motor start

Figure 38. Process interlockl
Case 1: When t1>t2, motor can run normally.

Case 2: When t1<t2, a trip or stop will be performed according to the predefined
operation.

ﬂ If the signal is detected active, the trip will be reset automatically.
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= Process interlock2
Process interlock2 function is used to provide time dependent trip/alarm/stop
features based on a switch input. This function is used together with OPERATION
DELAY and OPERATION parameters.

The OPERATION DELAY parameter sets the amount of time that the process
interlock2 switch can be remain active when motor is in running. If the switch
remains active for longer than this time, a trip/stop will occur. If the OPERATION
DELAY parameter is set to 0, than the process interlock2 switch must be inactive
while motor is started, which means motor start will not be allowed if the input is
active.

The OPERATION parameter determines whether process interlock feature is a
trip (reset required in order to restart the motor), a stop (no reset required) or an

alarm.

This input works in level check mode.

cesel| cemeld

start | operstion: stopftrip
. ¥ | ¥
running + — i _—-
I
stop SN [
| |t otor status
I I
I I
. I |
active T — —— |~ - -
I
mactire j . —
| I I | | process wterlock?
I I
I B

| ||

-

et 12 i—-—-t]--} : k
I

t1: operation delay

tZ: interlocle? active time

Figure 39. Process interlock2
Case 1: when t1>t2, motor can run normally.

Case 2: when t1<t2, a trip or stop will be performed according to the predefined
operation.

ﬂ If the signal is detected active, the trip will be reset automatically.
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= Test switch
This input is used to indicate whether the main switch is in the test position. While
the main switch is in test position, M10x monitors the 1/O status and voltages/
currents. Contactor operations by M10x are allowed but all protection functions
based on the current and voltage measurement are disabled and the test of
control circuit is allowed.

If the current is detected nonzero, all protection functions defined enabled in
parameter setting will be enabled automatically. This protects the motor in case
the test switch input is not working. This input works in level check mode.

Test switch input funtion works together with main switch supervision function. If
test switch is assigned to the DI, main switch status has to be wired into another
DI to activate the fuction.

Emergency stop

This input is used for the emergency stop device. When the input is active, the
motor will be stopped/tripped and cannot be restarted until the input is inactive.
This function is used together with OPERATION parameters.

OPERATION: This parameter determines whether the emergency stop
feature is a trip (reset required in order to restart the motor) or a stop (no
reset required).

This input works in a separate level check mode from the stop function.

1) Emergency stop function is not used for functional safety.
2) If the signal is detected inactive, the trip will be reset automatically.

PLC control 1 & PLC control 2

‘PLC control 1' & 'PLC control 2' determine jogging control through the digital
input. When DI detects an active signal, the motor will run continuously on one
direction or at one speed until the inactive signal in detected to stop the motor.

'PLC control 1' is designed for forward control (CW) or first speed control in two
speed starters.

'PLC control 2' is designed for reverse control (CCW) or second speed control in
two speed starters.

To enabled PLC control function (jogging control), local control access has to be

enabled.

= Trip reset
The input is used to reset a trip.
This input works in edge triggering mode.
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= Torque switch = External trip
This input is used to check the status of torque switch used for actuator starter. This input is used for external trip signal to trip the motor. When the input is
When the input is different from normal state, M10x will release all contactor active, the motor will be tripped and cannot be restarted until the input is inactive.
control relays to stop the motor. This input works in level check mode.
ﬂ 1) In feeder mode, ‘External trip’ function only occurs a message and
details refer to ‘Feeder’ chapter on page 38.

= F_CA 2) If the signal is detected inactive, the trip will be reset automatically.
The F_CA input is the feedback detection signal of contactor control relay CCA.
This input works in level check mode. This input works in level check mode.
=F CB = MD control
The F_CB input is the feedback detection signal of contactor control relay CCB. MD control is used to decide whether the control command from MD is active or
This input works in level check mode. not. When one of the digital inputs is assigned as MD control, the control authority

of MD will not be changed via parameterization but depend on the input status of
the DI. If the input status is active, motor can be controlled via MD and vice versa.

= F_CC
The F_CC input is the feedback detection signal of contactor control relay CCC. This input works in level check mode.
This input works in level check mode. Trigger mode Contactor Function Description
type
« Loc/R Start1
Start2

The Loc/R input is local/remote control switch input.

Stop If the input status is different

For M10x, if the Loc/R input is active, the control authority will be local hardwiring. Edge triggering NO. NG Trip reset than the setting, the function

If the Loc/R input is inactive, the control authority will be remote fieldbus.

will be active.

PLC controld

This input works in level check mode. e PLC control2

Process interlock1 If the input status is the same
as the setting, the function will

= Main switch status be active.
Once the Dl is defines as ‘main switch status’, the main switch monitoring and Emergency stop
protection function is switched on. This input works in level check mode. . . Torque switch . o
Main switch function is normally working with module test position monitoring Level triggering NO, NC . If the input St.atus s d'ﬁerént
function (if “test switch” is defined.) Process interlock2 than the setting, the function
MD control will be active.
When main switch is changed between “ON’, ‘OFF’ “Test” position, the following Test switch
events are generated: NOP Only detects the input status.

1) If the main switch is switched from “ON” to “OFF” or “TEST” to “OFF” while
motor is running (with detected motor running current or contactor closed),

M10x sends out the ‘trip’ command to control contactor and ‘main switch off’ Followed functions only can be assigned once at a parameterization:

message is generated. Limit1,Limit2, PLC control1, PLC control2, F_CA, F_CB, F_CC, Loc/R, Main switch

status, MD control.
2) If the main switch is switched from “ON” to “OFF” or “TEST” to “OFF” while

motor is stopped (with detected zero current or contactor open), no alarm or
trip indication is generated.
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Digital outputs = Watchdog output:

The M101 range of products is equipped with one set of programmable digital M10x has an internal hardware watchdog supervising the behavior of the
outputs while the M102 range of products comes with two sets. These outputs can microprocessor software. Digital output can be used as signaling output relay for
be assigned any of the following functions: indicating the status of the unit’s internal watchdog. When overload trip occurs,

the relay can be set to energized or de-energized via parameterization.
= Energize on motor start delay :

Provides a delayed energization of relay when motor is started. = Communication failure:
When a failure occurs, the relay can be set to energized or de-energized via
= De-energize on motor stop delay: parameterization.

Provides a delayed de-energization of relay when motor is stopped.
= Contactor welded:

= Fieldbus control: When contactor welded occurs, the relay can be set to energized or de-
The relay can be energized or de-energized via the serial port. energized via parameterization.
= DI9 status(only for 24VDC Dls): = RCU mode (M101 only):
The relay will be energized while the DI9 switch is closed. This definition is assigned to the programmable output when NR DOL/RCU,
REV DOL/RCU or contactor feeder/RCU is selected as the motor start mode.
= DI10 status(only for 24VDC Dls): The relay output serves the same function of de-energizing the contactor coil as
The relay will be energized while the DI10 switch is closed. CCC output in M102.
= DI11 status(only for 24VDC Dls): = Local_remote output:
The relay will be energized while the DI11 switch is closed. The relay is energized when the control authority is remote only. The relay will

be de-energized when the control authority is local.
= DIO status(only for 110VAC or 240VAC Dis):
The relay will be energized while the DIO switch is closed. = Ready to start:
The relay will energized when the module is ready for start.
= DI1 status(only for 110VAC or 240VAC Dls):
The relay will be energized while the DI1 switch is closed.

= DI2 status(only for 110VAC or 240VAC Dls):
The relay will be energized while the DI2 switch is closed.

= Trips:
When a trip occurs, the relay can be set to energized or de-energized via
parameterization.

= Earth fault trip:
When earth fault trip occurs, the relay can be set to energized or de-energized
after a preset trip delay via parameterization.

= TOL:

When overload trip occurs, the relay can be set to energized or de-energized via
parameterization.
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Maintenance function
M10x provides maintenance for the motor by supervising running hours and start
numbers.

Functionality of maintenance functions is based on the parameters given by user.
Functions operate independently so that maintenance functions can be active and
alarms can be given at the same time.

Number of starts

M10x counts number of starts. For each operation cycle, M10x updates the
number of operating cycles in a memory map. When the start number alarm level is
exceeded, M10x issues an alarm.

Motor running time
M10x counts motors running hours. When the running hours limit is crossed, M10x
issues a “running time” alarm.

M10x also provides other maintenance information on the motor to expedite user
reporting.

Number of trips
M10x counts number of trips and updates them in a memory map.

SOE
M102 provides event recorder data for up to 256 events with time stamp.

Metering and monitoring

M10x provides an extensive range of motor operation supervisory functions.
Supervisory data are transmitted via the fieldbus to the upper level system for
centralized management and are optionally directly displayed on the operator panel
MD21 if installed on the front of the motor starter module.

Metering and monitoring M101 M102
Power information

Current L1,L2,L3 (A) v v
Current L1,L.2,L.3 (%)’ v v
Current unbalance (%)? v v
Thermal capacity (%) v v
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Power factor - v
Line voltages (V) - v
Frequency (Hz) . v
Earth fault current (A) v v
Active power (KW) - v
Apparent power (kVA) - v
Energy (kWh) - v
Thermistor resistor (ohm) - v
Time to TOL trip v v
Time to TOL reset v v
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 5 s

Actual startup time

Motor status

Motor status

DI status

Diagnosis

Alarm/trip for each function v v

Maintenance

Motor running hours

Motor stop time

Number of starts

2SI IR IR

Number of trips

SOE
Table 43. Monitoring and met'é't:i“r‘ié”by M10x

1) Current% measured current compares with nominal current.
For example, Current% of L1 =1, /In*100%

2) Current unbalance measured the maximum difference between
current and average current with average current. The formula is :
|a\/e=(|L1+IL2+|L3)/3

— * o)
Current Unbalance = max(l - 1.+ |, 1o lsm Lo )/ e 7100%
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Communication interface

Overview RS485 interface cable

M10x supports two types of communication protocol: MODBUS RTU and All devices are connected in bus structure. In one segment, up to 32 modules

PROFIBUS DP. can be connected. At the beginning and the end of one segment, the cable is
terminated with a resistor. The maximum length depends on cable type and baud
rate.

MODBUS RTU

The physical fieldbus interface in M10x-M is RS485. There are two identical
RS485 interfaces for redundant design. All functions are supported via RS485, eg,

parameterization, control, supervisions, etc. | pC

: Modbus
The M10x-M implements a subset of the Modicon MODBUS RTU serial . . g
communication standard. MODBUS is a single master/multiple slave type of
protocol suitable for a multi-drop configuration as provided by RS485 hardware.
The M10x-M is always a MODBUS slave, and cannot be programmed as a master. : : i
Commonly, computers or PLCs serve as masters. Mm]-l;{.- MIOI—M-: MI01-M y
MI102 M MI102 M LLLLLL MI102 M

Both monitoring and control are possible using read and write register commands.
Other commands are supported to provide additional functions.

Fig. 40. Network connection of M10x-M

Function description

The following functions are supported by the M10x-M:

= FUNCTION CODE 02 - Read settings and actual values
= FUNCTION CODE 03 - Read settings and actual values
= FUNCTION CODE 04 - Read settings and actual values
= FUNCTION CODE 05 - Execute operation

= FUNCTION CODE 06 - Store single setting

= FUNCTION CODE 08 - Loop back test

= FUNCTION CODE 10 - Store multiple settings

ﬂ For more details on the M10x MODBUS, refer to M10x-M MODBUS Protocol
Implementation.
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PROFIBUS DP

The M10x implements a subset of the PROFIBUS DPV1 serial communication
standard. PROFIBUS is a multiple master/multiple slave type of protocol suitable for
a multi-drop configuration as provided by RS485 hardware. M10x always acts as
PROFIBUS-DP slave in the network. Usually, computers or PLCs act as masters in Segmen‘tlT Max. 30 MIOLMI0Z Flus | Repeater Segmert2: Wax. 30 MIO1/M102 Flus 1 Repeater

the network. I |
i}.ﬂm— — — | MOrF [hopeted [Repeat | mm—gl - _‘ MIDI—P‘
The physical interface used from the M10x is RS485. All functions are supported via Mi0z=F Ta - pela i M 02— M102-)

Segmen‘t&‘-: Max. 28 Unitz Pluz 4 Repeater

Profibus Master

RS485 interfaces, eg, parameterization, control, supervisions, etc.

Both bus network and tree network are supported by M10x PROFIBUS installation. - Repeate \R_ep;ea‘tef‘ ‘ ﬁ}g;ﬂ - - ‘ ﬁ}g;:}i\

Two network types are illustrated below: Segmertd: Maz 31 Units Plus 1 Repeater Segmert5: Max. 30 Undtz and 2 Repeaters

Profibus Master mo-d  — _ [moig ML0L-E ML01F
Mi02-F Mi02-F M102-p Mi02-p

Segmentf: Ma:{ 31 Thdts and | Repester
Segment!: Max 30 Units of M101M102 Plus1 Repeater all |

Hote:i)B stands for Profibus—IP terminator; ‘ HIDI—P‘_ _‘ le_P|

| ii) Fieldbus capacity : 125 MI01-F/MI0Z-P M 012-F M 02-F

MIP | M101-P

M102P M1 02-P

Fig. 41-2. Tree network
Segment?: Max 30 Units of M101AM102 Plus2 Repeater
|
0P WO1F PROFIBUS interface wiring
h102-p bi102-P All devices are connected in bus structure or tree structure. Up to 32 nodes can be

connected in one segment. The cable is terminated with a resistor at both ends of
each segment. The maximum length of the cable depends on cable type and baud
rate.

Segrnent3: Max 30 Units of M101AM102 Plus2 Repeater
|

101 P —_ 101 -P
1 02-P M 102-P

ﬂ For more detailed information, please consult with PROFIBUS organization or
the manufacturer.

Segmentd: Max. 31 Units of M101M102 Plus 1 Repeater

B
PROFIBUS DP description

Wit PROFIBUS-DP is a distributed I/O system that enables the master to use a large

number of peripheral modules and field devices. The data transfer is mainly cyclic:
the master reads the input information from the slaves and sends the output
information back to the slaves. PROFIBUS-DPV1 is an extension of the DP protocol.
Additionally, it allows the acyclic exchange of data between master station and
slave station.

109 P
td 1 02P

Mate: ()l stands for profibus terminator
i) Fieldbus capacity : 121 M101-PA102-P

Fig. 41-1. Bus (line) network
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The services of the PROFIBUS data link layer (Layer 2) are used by PROFIBUS-DP
through service access Points (SAPs). Precisely defined functions are assigned to
individual SAPs. For further information on SAPs, refer to the PROFIBUS master
manual.

The following SAPs are supported by the M10x:

= SAP47 - acyclic read/write of MSAC_C2, abort
= SAP48 - acyclic read/write of MSAC_C2, abort
= SAP49 - initiate req of MSAC_C2

= SAP51 - acyclical read/write of MSAC_C1

= SAP56 - read input

= SAP57 - read output

= SAP58 - global control command

= SAP59 - read configuration data

= SAPG0 - read diagnosis data

= SAP61 —initial parameters

= SAP62 - check the configuration data

ﬂ For more information on PROFIBUS implementation in M10x, please refer to
M10x-P PROFIBUS protocol implementation.
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Parameterization

Overview

M10x relays can be configured with MD21 or MD31 operator panel keypad,
via MCUSetup software, and through fieldbus if the communication network is
available.

Parameterization via MD21

Most parameters can be set or changed through the MD21 operator panel keypad.
For details of the parameters menu structure, please refer to the chapter: MD21/
MD31 Operator Panel.

Parameterization via MCUSetup software
Users can complete parameter settings by connecting a computer with installed
MCUSetup software to MD21 or MD31 with a mini USB-pin physical interface.

Parameterization via fieldbus

M10x parameters are listed in the memory map. The user can parameterize
M10x-M by MODBUS RTU protocol and M10x-P by DPV1 protocol. For detailed
information, refer to the M10x-M MODBUS Protocol Implementation and M10x-P
PROFIBUS Protocol Implementation.

M10x parameters
M10x Parameters are listed together with explanations, possible ranges and default
values in a separate document: M10x Parameter Description.
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Accessories

MD21/MD31 operator panel

Overview

M10x devices provide operator panels as optional accessories for local operation
and setting parameters for individual motor starters. There are two types of operator
panels available;: MD21 and MD31. MD21 is equipped with control buttons, LED
indicators and LCD display. MD31 is more compact in size with control buttons and
LED indicators only. Both operator panel types are equipped with communication
port (mini USB connector) in the front for remote parameterizing via engineering
station.

The operator panel is connected to the main M10x device via RJ11 interface
(RS485 port), located on the back of the panel.

LCD
LCED1
Start Motor
LED2 Button 1
LED3 Start Motor
Button 2
LED4
Stop Motor

Button

Parameterization
interface Back Button Up Button Down Button Enter Button

Fig. 42. MD21 operator panel

LED1
LED2
LED3
LED4
Parameterization
interface Start Motor  Start Motor  Stop Motor

Button 1 Button 2 Button

Fig. 43. MD31 operator panel
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LED indicators

Four sets of LEDs are available on the front of the MDx panel. LED1 is a single
green color, while the other three are dual colors. All four sets are configurable with
the functions listed below:

LEDs Configurable color Configurable functions

LED1 / Ready(default), Running, Stop, Fault, Ready to
Start, Start1, Start2, DIO, DI1, DI2, DI3, DI4, DI5,
DI6, DI7, DI8, DI9", DI10¥, DI11, DI12r

LED2 B (gefault) Ready, Running, Stop, Fault, Ready to Start,
Start1(default), Start2, DIO, DI1, DI2, DI3, DI4, DI5,
DI6, DI7, DI8, DI9Q, DI1Qf DI11i DI12i

LED3 B (gefault) Ready, Running, Stop, Fault, Ready to Start, Start1,
Start2(default) , DIO, DI1, DI2, DI3, D4, DI5, D6,
DI7, DI8, DI9iii, DI10iii, DI1 1iii, DI12iii

LED4 [ (default) Ready, Running, Stop, Fault(default), Ready to
Start, Start1, Start2, DIO, DI1, DI2, DI3, DI4, DI5,

[ |

DI6, DI7, DI8, DI9", DI1Q", DI11i, DI120

Table 44. LED configuration

LED functions Meaning of the function

Ready M10x unit is powered up and ready for operation

Start1 Motor is running CW/N1

Start2 Motor is running CCW/N2

Running Motor is running CW/N1 or CCW/N2 or feeder is closed

Stop Motor is stopped or feeder is open

Ready to Start Motor is ready to start, ie, there is no active internal or external trip, motor
is not under emergency stop state (if defined) and Main Switch is ON (if
defined) or TEST position (if defined)

Fault Motor is in fault

DIx iii The status of DIx

Table 45-1. LED indicator function definition

LED Status Explanation

On Assigned function is activated
Wink Alarm active or device is initializing
Off Inactive or off power *ii)

Table 45-2. LED indicator message
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ﬂ (i) If MDx is under parameterization with parametering cable plugged in or T
Page Title Main Display Area

scrolling through setting menus, all LEDs in the front panel wink at the
same time.

(i) DI9~DI12 are only active for M10x 24VDC type.

(iiiy Additional label of LED should be prepared, if LED is not assigned to
default function.

Control buttons
MD21 provides 7 buttons and MD31 provides 3.

User can control motor via buttons on MD21 and MD31. User can also control
motor, monitor and parameterize via buttons on MD21.

Indication Type Indication text Control Authority

Fig. 44. View of monitoring value display window

Local control is active
Up button, to show past messages or menus Only in MD21

Remote control is active

Back button, to exit selected menu or go back | Only in MD21

01, highlighted, DI1* status is closed
one step.

Button Function Remark
Start 1 button, to start motor CW/N1 = Page title: At the top of the LCD to show the tag name.
= Main display area: Main display area to display process data.
= Indication type: At the left side of the bottom of the LCD to show the type of the
Start 2 button, to start motor CCW/N2 indication (alarm/trip).
= |ndication text: Following Indication type to show the detail alarm/trip message
= Control authority: show control access
. Stop button, to stop motor Also used to reset fault trip
Enter button, to enter selected menu Only in MD21 Icon Meaning
4J Alarm
n Down button, to show next messages or menus | Only in MD21 Trip

02, not highlighted, DI2* status is open

SHe b O

Table 46. MD21/31 Button Icons

Table 47. Description of icons displayed on MD21

Monitoring value dlsplgy o ) i ) * The number stands for the port of DI. Status of each Dl is available on
After power on, MD21 initially enters monitoring values display stage, during which MD21

all values, alarms, trips and control authority can be displayed.
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Displaying parameters

MD21 supports up to 13 running parameter windows/pages. Users are free to
choose any or all of the parameters to be shown on MD panel and mask out
unwanted information.

User can navigate through displaying pages by pressing up or down button.

Page no. | Page title M101 M102
1 Current (A) v v
2 Current (%) v v
Line Voltage - v
Power relatgd (include power, apparent power, power factor) - v
5 Thermal capacity v v
A Frequency ; 4
7 Energy R v
8 Ground current v v
9 PTC - v
10 Time to TOL trip/reset v v
11 Dl status v v
12 Startup time v v
18 ......... Current unbglance v v

Table 48. Parameters on different displaying page

i) Enter button is NOT active when scrolling through running parameter
windows.
i) Table 48 shows the actual sequence of displaying pages on MD21.

Alarm message

Alarm message will come up on the bottom of the display window as shown in
Fig. 44 with indication icon whenever an alarm is active. Possible alarm messages
include the following:

Thermal capacity Overload Phase failure
Phase unbalance Underload Noload

Earth fault PTC * Undervoltage *
Autoreclose * Feedback Welded contactor

PTC short circuit*
Serial communication
Watchdog

ﬂ * M102 only.
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PTC open circuit*
Running time
Ready to trip reset

Start limitation
Start number
DI

Trip message

Trip message will come up on the bottom of the display window as shown in Fig.
44 with indication icon whenever a trip is active. Possible trip messages include the
following,

TOL Stalled rotor Phase failure
Phase unbalance Underload Noload

Earth fault PTC * Undervoltage *
Feedback Serial communication failure Start limitation
Feeder trip Long start Emergency stop
External trip DI Current feedback

Main switch off

ﬂ *M102 only.

The menu tree
Press the back button at monitoring value display window to enter the main
configuration menu.

Page Title Current Number — Toral Number
o

Starter Type

Highlighted Lem Thint

Fig. 45. View of menu

ﬂ Press the back button at the main configuration menu to enter running
parameter window.

= Page title: At the top of the LCD to show the tag name or submenu table.
= Highlighted item: The current active menu item.

= Current number: At the right of the top of the LCD to show the number of the
current selected menu item.

= Total number: At the right of the top of the LCD to show total menu item
numbers in the current page.

= Hints: At the bottom of the LCD to describe the current highlighted item or the
related value of the highlighted item.
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Press up/down button, can move the highlight to previous/next items.
Press enter button to enter next level of menu.
Press back button to go back to previous level of menu.

Manitoring value display page Main configuration menu

For any monitaring
value display page

1:Parameter reading
and selting (e.g.
profection, coniral)

nt i

ot

For any main
configuration menu

2:0perator panel
reading and setting
(e.g. LCD display, LED
indication)

Confligurabe!

13 pages in M102/
8 pages in M101 at
most

3:Time setting

4:Maintenanca
information reading
(8.g. running tima, trip
numbers)

5:Product information
reading (e.g. fisldbus
adrass, type)

6: Import and export
backup parameaters
and download

T:Self auto Test (only
far manufactory)

Fig. 46. View of main configuration menu tree
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Parameter

Within this submenu, all motor related parameters can be configured. Table 49
shows the organization of the different parameter masks in the menu tree.

For more details about parameters, please refer to the document: M10x parameter

description.

Level 1 Level 2

Level 3

Level 4 Level 5

Parameter’ Protection

TOL?

Function

Disabled duration start®

Reset mode®

Thermal mode?®

TOL bypass®1©

T69+1 0

Cool coe. °

Tegﬂ 1

la/In®+11

Alarm level®

Trip level®

Reset level®

Ambient temperature®

Stall?

Function

Reset mode®

Trip level®

Trip delay®

Phase failure?

Function

Reset mode®

Alarm level®+'?

Trip level®

Trip delay®

Unbalance?

Function

Reset mode®

Alarm level®+'?

Trip level®

Trip delay®

Underload?

Function

Reset mode®

Alarm level®+'?

Trip level®

Trip delay®
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Level 1

Level 2

Level 3

Level 4 Level 5

Parameter’

Protection
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Long start?

Earth fault

PTG

UV&AR?3

Start limit

Long start?

Reset mode®

Function
Reset mode®
Alarm level®+?
Trip level®
Trip delay®
Function
Enabled duration start®+'2

Reset mode®

Alarm level®+12

Reset mode °

Alarm level®+'?
Trip level®

Trip delay®

Reset level®

SC Alarm level®+'?

Function

Autorestart® Function

Mode?®

MAT®

Trip level®

Trip delay®

Reset level®

Function
Mode®
Interval®

Start number®
Function
Reset mode®

Rotor level®

Rotor delay®

Level 1

Level 2

Level 3

Level 4 Level 5

Parameter’

Control

Motor Control

Control authority

Grouping

Starter type

Start time'

Start time (N2) ©

Change over'®

Ramp up'®

Ramp down'®

Earth fault primary'”

Internal CT

C

tion failure delay

Fail safe'®
Feedback
F

ack ti

Soft test switch

External CT used

External CT1 primary®

External CT2 primary?2°+6

External CT secondary?®

Auto mode active

Profibus option®
Soft local/ L hardwiring

remote'® R fieldbus

MD control'®

MD in auto
Mode 1

Function

Direction®

Group number®

Start delay®

SIOP AOIRY:
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Level 1 Level 2 Level 3 Level 4 Level 5
A
Parity
MODBUSRTUS [ ottt
| Redundancy
Communication Baud rate
AdOeSS
ProfibusDPV'® Mode
Block DP
Motor type
Voltage®
Frequency
Motor info. e e
Rated power
In
In (N2) ®
Type
DIO
Parameter’
DI
DI
DI2
DI3
Di4
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Level 1

Level 2

Level 3

Level 4 Level 5

Parameter!

DI

DI5

DI6

DI7

DI8

DI97

DI107

DI117

DI127

Ope

Function
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14: Starter type is NOT set to be NR_softstarter| REV_softstarter.

Level 1 Level 2 Level 3 Level 4 Level 5
Function 15: Starter type is set to be NR_S_
DO DINR_2N|Dahlander|Autotransformer.
o 16: Starter type is set to be NR_softstarter|REV_softstarter.
D023

Parameter 17: Earth fault Function is set to be “On|Alarm only.

18: “Comm. F Delay” is NOT set to be “255”.

Maintenance [y 19: Details refer to Control Authority chapter

20: Ex CT Used is set to be Yes.

Table 49. Menu tree of parameter

21: Related Function is set to be “Start1/Start2/Stop/

Process interlock1/Process interlock2”.
ﬂ Note: Items with marks will only display when they meet corresponding

conditions shown below. 22: Related Function is set to be Process interlock1/

Process interlock2/Emergency stop.
1: MD21 is connected with New Series M10x-x.

23: Related “Function” is set to be EnSaD/DeSoD/EFTrip.
2: Starter type is NOT set to be Feeder.

24: Related Function is set to be Trips/EFTrip/TOL/WDog/Comm_
3: MD21 is connected to M102-x. Failure/CTRWelded”.
4: MD21 is connected to M10x-M. 25: Feedback is set to Enabled.
5: MD21 is connected to M10x-P.
6: Starter type is set to be NR_2N|NR_2N Dahlander.
7: MD21 is connected to M10x-x with 24V DI ports.
8: Backup parameter has ever been performed at least once.
9: Related Function is set to be On.
10: TOL Thermal mode is set to be Standard.
11: TOL Thermal mode is set to be EExe.

12: Related Function is set to be Alarm only.

13: MD21 is connected to M101-x.
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Operator panel

Within this submenu, LCD display and LED indication can be configured. Table 50
shows the organization of the different parameter masks in the menu tree.

Time setting

Within this submenu, actual time can be configured. Table 51 shows the

organization of the different parameter masks in the menu tree.

For more details about parameters, please refer to the document: M10x Parameter Level 1 Level 2
Description. ) )
Time setting Year
Month
Level 1 Level 2 Level 3
Day
Current (A)
Hour
Current (%)
Minute
Linevoltage' e
Second
Power related’
Week

LCD display

Thermal capacity

Frequency'

Energy’

Ground current

Table 51. Menu tree of time setting

= Maintenance

Within this submenu, all motor related maintenance can be configured. Table 52
shows the organization of the different parameter masks in the menu tree.

PTC'

Time to TOL trip/reset

DI status Level 1 Level 2
Operator panel Startup time Maintenance
Current unbalance
LED1 Function
Color
LED2 Function
Color
LED indication |
LED3 Function
44444444444444 QOO Table 52. Menu tree of maintenance
LED4 Function
......................................................... .
Color I I M102 only.

Table 50. Menu tree of operator panel

ﬂ * M102 only.
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Product information
Within this submenu, information of M10x and MD21 can be read. Table 53 shows
the organization of the different parameter masks in the menu tree.

Level 1 Level 2

Product information Fieldbus address

Type of M10x

Firm version of M10x

Firm version of MD

Table 53. Menu tree of product information

Backup and download

The backup feature is for reading parameters from the M10x device and creating a
backup file in the MD panel. The download feature is for downloading backup files
from MD panel to M10x device.

This feature is easy to operate onsite, and is quite useful when similar parameters
are required for several M10x devices.

Table 54 shows the organization of the different parameter masks in the menu tree.

Level 1 Level 2

Backup and download Backup parameter

Download backup1
Table 54. Menu tree of backup and download

ﬂ 1) The download backup option is not available until the backup
parameter function has been executed.

2) Remember to change slave address after copying parameters from
other devices to avoid communication problems.

Backup parameter: Saves current parameter to backup register in MD21.

Download backup: Downloads the parameter in backup register into M10x.
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Test
Select this submenu, M10x will test itself for a few seconds and feedback.

Test function is only for the manufacturer.
Adjusting parameters

Select the item at the last parameter level and press enter. A password window will
appear. Input the correct password to enter the parameter adjusting window.

- = ] =
-—
=

n‘[‘ ln

Fig. 47. Process of entering parameter adjusting window

ﬂ 1) Default password is 1111.

@ It is recommended to change the default password after first login.

There are two types of parameter adjusting window: numerical value adjusting, and
option selecting.

When finished, press the back button to return to the confirmation window. Select
confirm and press enter to download the new parameter to the M10x.

= = E
n_. ) e = =

Fig. 48-1. Confirm parameter adjustment

ﬂ The slave address can be revised and downloaded to M10x via MD21.
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= Adjusting a numerical value

This type of window allows a numerical value to be specified within given limits.
Pressing up/down buttons will increase/decrease the digit. Once the value is set,
press enter to acknowledge.

ﬂ i) The information of given limits of parameters is provided in the
document: M10x Parameter Description.

i) Continuing to press the up/down button to change the speed of
increase/decrease.

i) When the value reaches the limit, it will automatically count backwards
even if the same button is pressed.

The following example shows how to set the startup time to 10sec:

al |o

- _> =

Fig. 48-2. Example of numerical value adjusting

Start editing the value by pressing the up button. When it reaches 10, press enter.
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= Selecting an option from a list

This type of window allows an item to be selected from a given list of options. With
the up/down keys you can scroll through the list. The highlighted selection shows
current position within the list. Press enter to confirm, then press back to exit.

Pressing the back button exits the dialog and discards the selection.

ﬂ i) The details of given options of parameters can be found in the
document: M10x Parameter Description.

The following example shows how to set the starter type to NR_2N Dahlander:

Starter Type

Fig. 49. Example of options selecting

Parameterization port

The parameterization port on MD panel is a mini USB type of interface. Once this
port is connected with parametering cable, the communication between M10x main
device and MD panel is temporarily stopped with a parameterizing status message
shown on LCD. No operation is allowed during parameterizing.

M10x parameters can be uploaded and downloaded from the parameterization
device via the interface.

ﬂ Remember to cover up the mini USB port after parameterization is finished.
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Connection

Operator panel is connected to the X2 terminal on M10x via RJ11 interface. The
connection shown below includes power supply and communication.

[

MI0x MD21/MD31

Fig. 50. Connection between M10x and MDx

If MD21 cannot receive information from M10x, a No Comm. message will appear
on the LCD display.

If MD21 receives incorrect information from M10x, a comm. Error message will
appear on the LCD display.
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Parameterization software: MCUsetup

MCUsetup software is used to set parameters. It exchanges data with M10x
via RS485.

laptop
=3 - ::_: » ‘s
E R3466/ FSE K e
-8 ]

M10x MD

Fig. 51. Parameterization interface

Fig. 52. MCUSetup window

e Loend Fsrn 8 Pemcrs 1o

—

Caratir

The parameterization software includes the following functions:

Edit parameters

Export parameter to a file
Import parameter from a file
Update M10x’s parameters
Download M10x’s parameters
Read M10x’s parameters
User management

The parameterization software can run on all of the following PC operation
systems: Windows 2000, Windows XP, Win 7 and Win 8.

ﬂ For more information on how to set parameters with MCUSetup
software, please refer to separate document: MCUSetup User Guide.
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Appendix A: Technical data

Technical data

Main circuit

Rated operation voltage (Ue)

up to 400/690VAC

690VAC

6KV, overvoltage category Il in IT network,

Category Il in other networks.

3

Control circuit

Rated operational voltage (Ue)

Contactor control relay output
(CCA,CCB,CCCQC)

24V DC ,110 or 240 VAC

2A /24VDC(DC-13)
4A/120VAC(AC-15)
2A/240VAC(AC-15)

Response timing accuracy

TOL protection

5% of tolerance of tripping time

Stall protection 200 ~ 350ms
Earth fault protection -30~+30ms
PTC protection 400 ~ 500ms
Others 0 ~ 150ms
Power supply
perational voltage (Ue) 2 C, 110 or 240VAC

Voltage operation range

106 Motor control and protection unit | M10x user guide

85%-110% Ue

Power consumption

24VDC 110VAC 240VAC

Digital input(DC)

Number of digital inputs

18 with one common connection

Digital input (AC)

Number of digital inputs

9 with one common connection

110VAC type, 79...110V
240VAC type, 164...240V

110VAC type, 0...20V
240VAC type, 0...40V

Fieldbus interface

Protocol

Baud rate

PROFIBUS-DP/MODBUS RTU

PROFIBUS DP
9.6kbps/19.2kbps/45.45kbps/93.75Kbps/
187.5Kbps/500Kbps/1.5Mbps

MODBUS RTU
1200/4800/9600/19200/38400/57600 bps
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Environmental conditions Tightening torque
. 1.5 mm*
Storage -40 ~ +85°C M2 /0.22 ... 0.25Nm
Normal operation 24VDC type -10 ~ +60°C E_J_- b — 3
i
Vertical mounting: -10 ~ +60°C 25 mm*
110/240VAC  Horizontal mounting: -10 ~ +55°C M3 /0.5 ... 0.8Nm
type e b
Humidity 15% up to 95% without dew
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Meteri
Derating accepted operating altitude 4500m clering accuracy
Without derating operating altitude 2000m Phase current Range: 0.4-8 xphase CT primary amps
""""""""""""""""""""""""""""""""" Accuracy: +2% or +0.01A, whichever is greater
EMC environment 1) Equipments in the system complies with EMC
Earth fault current Full scale: 1.2 x RCT nominal current

requirement of CE/CCC certificate.
Accuracy: +2% RCT primary

Voltage metering range: 110V - 690V

2) Power supply system complies with IEC61000-
2-1, IEC61000-2-2, especially the system in which Accuracy: +2%

VSD/frequency converters are used.

Sensor type: positive temperature coefficient PTC
RHOT=100-10,000 Q
Accuracy: £2% or 10Q which is greater

Metering accuracy

Phase current Range: 0.4-8 xphase CT primary amps

Accuracy: +2% or +0.01A, whichever is greater

Full scale: 1.2 x RCT nominal current

Standards

Accuracy: £2% RCT primary

Accuracy: £2%

Voltage metering range: 110V - 690V

Sensor type: positive temperature coefficient
PTC R,,;=100-10,000 Q
Accuracy: 2% or 10Q which is greater

Installation

Mounting

MCU

With 3 screws ST4.2 (tightening
torque 4.5Nm)

With 2 screws (tightening torque
0.1Nm)

Vertical

Horizontal (screw only)

MCU 110mm X 140mm X 76mm
MD21 91mm X 75mm X 24.3mm
MD31 88mm X 50mm X 24.3mm

Wiring size
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Low voltage switchgears

IEC60947-1 Low voltage switchgear and control gear”
: General rules
IEC60947-4-1 Low voltage switchgear and control gear”
Part4: Contactors and motor-starters, Section
one-Electromechanical contactors and motor-
starters
EMC
Electrostatic discharge |IEC61000-4-2, Level 3
Electromagnetic field immunity IEC61000-4-3, Level 3
Electrical fast transient/burst immunity IEC61000-4-4 Power suply, Level 4
Others, Level 3
 Surge immunity JECE1000-4-5, .| Lovels
Conducted disturbance immunity |IEC61000-4-6, Level 3
Radiated disturbance ENOSOTT/CISPR 1T, [ GRS A

*Refer to section "Earth fault protection" on page 51
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Contact us

ABB Low Voltage Systems
Local contacts at
www.abb.com/mns

Argentina
Tel. +54112295500

Australia
Tel. +61297537170

Benelux
Tel. +31104078663

Brazil
Tel. +551124328010

Canada
Tel. +15144203100

China
Tel. +865926038118

Czech
Tel. +420543145111

Denmark
Tel. +4544504450

Egypt
Tel. +20226251300

Estonia
Tel. +3726801800

Finland
Tel. +358102221999

France
Tel. +33388556700

Germany
Tel. +496203712816

Greece
Tel. +302102891807

India
Tel. +918022948905

Italy
Tel. +3903714531

Kazakhstan
Tel. +77272583838

Korea
Tel. +82415292467

Malaysia
Tel. +60356284888

Mexico
Tel. +525536019708

Norway
Tel. +4735582000

Poland
Tel. +48713858300

Qatar
Tel. +97444253888

Russia
Tel. +74957772220

Saudi Arabia
Tel. +96612653030

Singapore
Tel. +6567765711

South Africa
Tel. +27102025000

Spain
Tel. +34934842121

Sweden
Tel. +4621325000

Switzerland
Tel. +41844845845

Thailand
Tel. +6626651000

Turkey
Tel. +902165816800

UAE
Tel. +97143147500

United Kingdom
Tel. +441915144555

USA
Tel. +16174816047

Power and productivity

for a better world™
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