¢ TRAVEL CAM & TORQUE SWITCHES ADJUSTMENT

Adjust Travel Cam
( OM-2~OM-8 )

TS2 > Counter-clockwise:Decrease the degree

N

of torque setting.
"CLOSE" 9 -

-; j Clockwise:Increase the degree of

torque setting.

TS ™ Counter-clockwise:Decrease the degree

| =g

of torque setting.
"OPEN"
) Clockwise:Increase the degree of

torque setting.
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¢ MECHANICAL STOPS

(1) For Electric Operation
Please refer to “ Travel Cam & Limit Switches Adjustment *.

(2) For Manual Operation

1. To loosen the screws.

2. To adjust limit switches & travel cams.
3. To adjust the screws.
4

. To reverse one cycle.

OPEN] [CLOSE]
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¢ POTENTIOMETER

Potentiometers turn with transmission shafts, and can provide a feedback signal for position indication.

Potentiometer points 1, 2, 3 are wired to terminal blocks 5, 6, 7.
When a valve is closed: 5, 6—» 1K Ohm.
6, 7—» 0K Ohm.
When a valve is opened: 5, 6 —» 0K Ohm
6,7 —» 1K Ohm.

For modulating controllers, potentiometer points 1, 2, 3 are wired to terminal blocks 8, 9, 10.
When a valve is closed: 8,9 —» 5K Ohm.
9,10 —» 0K Ohm.
When a valve is opened: 8§, 9 —» 0K Ohm
9,10 —» 5K Ohm.

* Remark: OM-A is opposite. (i.e. 1,2,3 wired to 7,6,5; 1,2,3 wired to 10,9,8)
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¢ MODULATING CONTROL BOARD : Interface

Modulating Control Board for OM2~12

Terminal Block
D 1
D) 2
P\ 3
o (D4 e
G B Scnsitivity Switch seuing | Power
;@» ig pogition £ 3 lor [Actory @ 51
VR2 > % ’? \\Tlnput
D) 8
VRI @ 0
5188 @ 10
8 7 o6 5 a4 13 2 1 | DipSwikh please R
reler Lo page 9 lor @ 11 HTOuLpuL
sclling @ 12 +
ON

Modulating Control Board for OM1,OMA

S1~S8

i
Dip Swich please

reler o page 9 lor SWD
seling

Sensitivily Swilch scuing
is position £ 3 [or [aclory

6 _T Inpul

10
11
12

Terminal
Block

Output | uz| |

) e ) 0 e . ) e
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¢ MODULATING CONTROL BOARD

* Input Signal C : Control P Control Obiect Control Volume
i Cn |Gt | e
1~5V DC B
2~10VDC %

270° VR

* Output Signal (5K Ohm)
4~20mA Feedback Signal -
2~10V DC

% Attention: TURN POWER OFF BEFORE CHANGING THE FOLLOWING SETTINGS:

S1,2: INPUT SIGNAL SELECT  ““4~20mA ” set 1-ON / 2-OFF.
“1~5V ” set 1-OFF / 2-OFF.
“2~10V” set 1-OFF / 2-ON.

S3,4,5,: OUTPUT SIGNAL SELECT “2-10V” set 3-ON / 4-OFF / 5-ON.
“4-20mA” set 3-OFF / 4-ON / 5-OFF.

S6: Valve is fully-open when the input signal is 4mA, 2V or 1V and valve is fully-closed when the input
signal is 20mA, 10V or 5V, set 6-ON.

S7,8: POSITION SELECT (When the feedback signal fails) “valve fully-closed” set 7-ON / 8-OFF ; “valve
fully-open” set 7-OFF / 8-ON ; “valve stops” set 7-ON / 8-ON.

S6: Valve is fully-closed when the input signal is 4mA, 2V or 1V and valve is fully-open when the input
signal is 20mA, 10V or 5V, set 6-OFF.

S7,8: POSITION SELECT (When the feedback signal fails) “valve fully-closed” set 7-OFF / 8-ON ; “valve
fully-open” set 7-ON / 8-OFF ; “valve stops” set 7-ON / 8-ON.

SW1~0: Sensitivity switch:-
When switch to “1”, the 0~90 degree can be divided up to around 80 times movement.
When switch to “0”, the 0~90 degree can be divided up to around 17 times movement.
The sensitivity decreases 7 times movement by sectors from SW1 to SW2, SW2 to SW3,
SW3 to SW4 and so on.
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¢ LUBRICATION

The gearbox of the SUN YEH actuator is enclosed, and it has already been lubricated sufficiently with high

temperature lubricant at the factory sufficient for use for up to two years.

¢ IMPORTANT NOTICES & MAINTENANCE

* Notices:

1. Make sure the voltage is correct before wiring.

2. Turn off before power for maintenance purposes.

3. Seal the casing and conduit entrance after wiring to prevent dusting or water contamination.

4. The angle of electric actuator installation must between 0~180 degree. Do not install upside down or

below the horizontal.

5. Do not install when hazardous or explosive gases may be present.

The frequency of open and close is restricted to every 5 minutes. Avoid too high frequency.

7. When more than one electric actuator needs to operate simultaneously, please connect with the individual

cables.

8. Please connect the ground wire to PE inside the electric actuator.

*

The warranty period of our product is for one year.

Storage:
The actuator should be placed in a clean and dry place, and protected from the weather and extreme
vibration.

If actuator needs be stored outside, it must be protected from excess moisture, dust, and weather.
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¢ TROUBLE SHOOTING

Conditions Possibilities Solutions
Motor does not operate 1. Isthe supplied power |I. Checking by meter.
and voltage correct? 2. Ifsoreplace.
2. Any blisters on the 3. Remove motor to check.
capacitor?
3. Are the gear trains free?
Motor stops running 1. Is power supply short |1. Check wiring.
circuited? 2. Check for obstructions.
2. Any foreign objects in
flow stream?
Unable to fully open/close |1. Loose/Misaligned cam? {1. Adjust/Tighten using
2. Bent valve stem? spanner.

3. Mechanical stop 2. Replace valve stem.
adjustment incorrect? (3. Check position of stops.
Valve stops operating when [1. Gear worn out? 1. Replace gear.
motor is running. 2. Sleeve adapter worn out |2. Replace sleeve adapter.
or broken? 3. Replace valve stem or
3. Broken valve stem or actuator transmission
actuator transmission shaft.
shaft?
Abnormal control for 1. Controlling circuit 1. Please refer to the wiring
operating two or more connects in tandem or diagram.
actuators simultaneously. parallel?
Motor overheats. 1. Is the voltage correct? |1. Checking by meter.
2. Isvalve too tight to 2. Replace valve.
operate? 3. Check duty cycle.
3. High working 4. Replace the binding
frequency? parts.
4. Is motor stem or bearing
binding?
Abnormal on/off angle on |1. Wrong phase wiring? 1. Change phase wiring.
3-phase voltage.
Occasional on/off actuator |1. Simultaneous input 1. Check if the selection
failure. power on/off. switch is normal.
Vibration when valve is 1. Motor brake spring 1. Replace spring or Teflon.

closed.

fatigued or Teflon worn?
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OM-1 ~ OM-13, OM-A, OM-A-M, BM-2 110/220/24V Actuator (ON/OFF, 3 Point Control)

Wiring Diagram

N L 24Va.c.
+ 24V d.c,

:;/3 0

PE [1 3]4]5]6]7] @|1’|3|4'5'6'7’| PE [1/3/4]5 6]7
Terminals = Terminals Terminals

Travel switches adjustment for OM-2~OM-13
The quarter-turn actuator is provided with a limiting of manual rotation device to avoid over-travel with the hand-wheel.

Before setting the limit switches, please adjust the mechanical stops.

"LS4" Synchronous turn with LS2(Option)

Mechanical Stops adjustment

. To loosen the screws
"L53" Synchronous turn with LS1(Option)

. To adjust limit switches

& travel cams. Ls2 Q Clockwise :Decrease closed degree.
"CLOSE" &+ Counter-clockwise:Increase closed

. To adjust the screws degree to fully close.

. To reverse one cycle Clockwise:Increase opening degree

LS1 Q to fully open.

"OPEN" Counter-clockwise:Decrease opening
(OPEN] [CLOSE] D G

@ "LS4" Synchronous turn with LS2(Option
lle Y (Option)
' "LS3" Synchronous turn with LS1(Option)

@ LS2 Q Clockwise :Decrease closed degree.
Il“’ "CLOSE" Counter-clockwise:increase closed

degree to fully close.

Clockwise:Increase opening degree
@” LS1 to fully open.

"OPEN" D Counter-clockwise:Deccrease opening
degree .

‘orabaee I o E.
-lIll—II|l—IIll—IIll—llll—llll—llll—ll



OM-1~ OM-13, OM-A, OM-A-M 110/220/24V Actuator (Modulating , 30% & 75% duty cycle)

Wiring Diagram

Signal Feedback
Input Output

PE [1[2]3]4]5[6]7][8]9][10[1112]
Terminals

Modulating Board Set Up
OM-1 & OM-A ,O0M-A-M OM-2 ~OM-13

5158

Hggﬁggﬁg LCe LDE LO? LDS LD6 LD4 LD3 LD2 LD1 T
Dip Switch please Semsitiwily Switch serimg @ @ e E ?
e fo pags O or is position # 3 fur Tty © 3]
Cutpul Signal _ [ g IJ'; Bl o (4l -
™ L1 o sET w =1 1=, Power
Tl S'J:u';:: £ VRS ; @ @ i/ N
z o
Tnput Power | — T (@] - (6] =
ST A5 %:: Input Signal
3l —— 9
110V A0l
B:i I:E Bed Lamp m
K {Closed mdi -
Gireen Lanp . EI me A [ Ouput Signal
[Open indicasar) III E L

A Disconnect power supply before changing the following settings.
Dip Switch setting

S1~58 * 83, 54 &S5 for out put signal * 56 - Direction of travel in response to the control.
sininininIni=ls Output Signal} 33 | 54 | 55 ( Factory setting is OFF.)
10V ( OFF| O
4-20mA | OFF| ON |OFF S6 Symbol
ON
90°
N . . * S7 & S8-Actuator response to the OFF /

S1, S2 for input signal loss of control signal.

Sl?gpnu; S1 S2 When signal fails| S7 | S8 fSigna'

2-10V_| OFF | ON Full closed | OFF | ON % z
4-20mA | ON OFF Full open ON | OFF ON

1-5V OFF OFF Stops ON | ON signal

se 2 (Factory setting is position “3”)

sition “0” : Lowest Sensitive, 0-90 divided into 17 steps.
sition “1” : Highest Sensitive, 0-90 divided into 70 steps.

and CLOSE

1. Keep pressing “SET” for 3 seconds, then LED9 comes on, it will enter the
manual mode.

2. Keep pressing “UP” until LED2 comes on (fully-open), then supplies the
input signal (5V or 10V or 20mA) and presses “MODE” once.

3. Keep pressing “Down” until LED1 comes on (fully-close), then supplies
the input signal (1V or 2V or 4mA) and presses “MODE” once.

4. After finishing the above settings, press “SET” once.

To reset and return to the original status — Please power off and get troubleshooting, then power on. E-736




£ 10 avold Tdnotiondl fatiure ¢dused Dy stadlcs, Ao not tioucn any components on the
PCB with metal tools or bare hands.
Modulating Board Set Up

OM-1 & OM-A ,OM-A-M OM-2 ~ OM-13

DIP-SW

O

L0 00

2200020 [20020] >

=
N =0

|=NT—=N—N=0=]
QAN

SNV ONIN

o o0~

00 00

A To adjust the following settings, turn power off FIRST.
Dip Switch setting

— * 83, 54 &85 for output signal o .
Factory setting: 1,4,8 ON but 5'g * 36 - Direction of travel in response to the control.
QOutput Signal| 83 | 84 | S5
ON DIP
2-10V__| ON |OFF| ON S6 Symbol
H H H H H H H H 4-20mA__|OFF| ON |OFF a0°
12345678 * 37 & S8-Actuator response to OFF /
" . . the loss of control signal.:
S1, 82 for input signal i p—
Input 1 52 When signal fails| S7 Sb
Signal Fully closed [OFF | ON 90°
2-10vV | OFF ON Fully open ON | OFF ON
4-20mA | ON OFF ! Stops ON | ON
1-5V | OFF | OFF Signal
Sensitivity Switch Setting: (Factory setting is position *37) |
] |
i 2 : i ;
'/\ el i When switch to “1" : The Highest Se;nsitive and the 0-90 degree can be divided up to around 50
o/ > \‘\P ! times movement.
SW2 _ 0"\‘\ ( / ‘ / S When switch to “0" : The Lowest Sensitive and the 0-90 degree can be divided up to around 10
0 |
. [ times movement.

The sensitivity decreases 7 times movement by sectors from SW1 to ‘SW21 SW2 to SW3, SW3 to SW4 and so on.
Settings for OPEN and CLOSE

Keep pressing "SET" for 2 seconds, then LD9 comes on, it will enter t’we

manual mode. LDA : Fully - closed LD8 : Mofor thermostat tumn off
OPEN setting ‘ LD2 : Fully - ope
. . . g - n LD7 : Out i ircui

1. Keep pressing “UP" until actuator runs to fully-open position, LD2 utput signal short clrcuit

comes on, then supplies the input signal. (5V or 10V or 20mA). LD3 : Power LD8 : Motor current is excessive
2. Press "MODE” once. The OPEN setting is completed. LD4 : Abnormal voltage LD9 : Manual mode
CLOSE setting f ,

. » LD5 : Wrong Input signal

1. Keep pressing "DOWN” until actuator runs to fully-closed position, LD1

comes on, then supplies the input signal. (1V or 2V or 4mA). E-737

2. Press “MODE" once. The CLOSE setting is completed.
Press “SET” once and back to electric mode.




Operating Instruction

The quarter-turn actuator is ;provided with a limiting of mand@al rotation device to avoid over-travel with the hand-wheel.
Please follow below adjusting procedures carefully to avoid the} damage of the mechanical stops.

-

|
Mechanical Stops adjustment J

Loosen mechanical stoptécr?ws. {
For modulating type, Ioos;en.the set screw on the sector géar.

Follow below travel switches adjustment procedure for angle calibration.

e~

For modulating type, rotate sector gear clockwise to the er;jid. Then tighten the set
screw. £

5. Tighten the mechanic/:‘al stop screw until it reaches the shaft, then reverse one

i

cycle.

| [OPEN] [CLOSE]
Travel switches adjustment ‘
[OM-A & OM-A-M] *

TC4 Synchronous turn with TC2 (optional)

TC3 Synchronous turn with TC1 {optional}

TC2 “CLOSE" ;) Clockwise : increase closing degree to fully closed.
j Counter Clockwise : decrease closing degree.

TCA “OPEN” ‘:) Clockwise : decrease opening degree.
f) Counter Clockwise : increase opening degree fo fully

i open.

TC4 Synchronous turn with TC2 {optional)
TC3 Synchronous turn with TC1 {optional)
TC2 “CLOSE” Q Clockwise : decrease closing degree.
f) Counter Clockwise : increase closing degree to fully
closed.
TC1 “OPEN" Q Clockwise : increase opening degree to fully open.

Set screw M5 i 3 Counter Clockwise : decrease opening degree.

Important Notices & Maintenance

® Check for correct voltage prior to wiring.

Tum power off before servicing or for maintenance purpose.

Use sealant to seal conduit connections after wiring to prevent dusting or water contamination.

The angle of electric actuator installation must be between 0~180 degree. Do not install upside down or below the
horizontal.

When more than one electric actuator needs to operate simultanecusly, please connect with the individual cables.
Please connect the ground wire to PE inside the electric actuator.

Not intended for vacuum spaces and avoid installing near explosive atmospheres.

The standard actuator is 30% duty cycle and optional for 75% duty cycle. Avoid too high frequency for the rated duty
cycle. :
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The information provided in this documentation contains general descriptions and/or technical
characteristics of the performance of the products contained herein. This documentation is not
intended as a substitute for and is not to be used for determining suitability or reliability of these
products for specific user applications. It is the duty of any such user or integrator to perform the
appropriate and complete risk analysis, evaluation and testing of the products with respect to the
relevant specific application or use thereof. Neither Schneider Electric nor any of its affiliates or
subsidiaries shall be responsible or liable for misuse of the information contained herein. If you
have any suggestions for improvements or amendments or have found errors in this publication,
please notify us.

No part of this document may be reproduced in any form or by any means, electronic or
mechanical, including photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and
using this product. For reasons of safety and to help ensure compliance with documented system
data, only the manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant
instructions must be followed.

Failure to use Schneider Electric software or approved software with our hardware products may
result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2014 Schneider Electric. All rights reserved.
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Safety Information @

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with the device
before trying to install, operate, or maintain it. The following special messages may appear
throughout this documentation or on the equipment to warn of potential hazards or to call attention
to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger safety label indicates that an electrical hazard
exists, which will result in personal injury if the instructions are not followed.

hazards. Obey all safety messages that follow this symbol to avoid possible injury or
death.

A DANGER

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

f This is the safety alert symbol. It is used to alert you to potential personal injury

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can result in
death or serious injury.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can result in minor |
or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

EIO0000001486 04/2014
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PLEASE NOTE
Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out of
the use of this material.
A qualified person is one who has skills and knowledge related to the construction and operation
of electrical equipment and its installation, and has received safety training to recognize and avoid
the hazards involved.
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About the Book

At a Glance

Document Scope
Use this document to:

e |Install and operate your M251 Logic Controller.
e Connect the M251 Logic Controller to a programming device equipped with SoMachine

software.

e Interface the M251 Logic Controller with 1/0 expansion modules, HMI and other devices.
e Familiarize yourself with the M251 Logic Controller features.

NOTE: Read and understand this document and all related documents before installing, operating,

or maintaining your controller.

Validity Note

This document has been updated with the release of SoMachine V4.1.

The technical characteristics of the devices described in this manual also appear online.

The characteristics that are presented in this manual should be the same as those characteristics
that appear online. In line with our policy of constantimprovement, we may revise content over time
to improve clarity and accuracy. If you see a difference between the manual and online information,

use the online information as your reference.

Related Documents

Title of Documentation

Reference Number

Modicon M251 Logic Controller - Programming Guide

EI00000001462 (ENG),
EI00000001463 (FRE),
EI00000001464 (GER),
EI00000001465 (SPA),
EI00000001466 (ITA),

EI00000001467 (CHS)

Modicon TM3 Digital I/O Modules - Hardware Guide

EI00000001408 (ENG),
EI00000001409 (FRE),
EI00000001410 (GER),
EI00000001411 (SPA),
EI00000001412 (ITA),

EI00000001413 (CHS),
EI00000001375 (TUR),
EI00000001374 (POR)

EIO0000001486 04/2014
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Title of Documentation Reference Number

Modicon TM3 Expert I/0O Modules - Hardware Guide EIO0000001420 (ENG),
EIO0000001421 (FRE),
EIO0000001422 (GER),
EIO0000001423 (SPA),
EIO0000001424 (ITA),

EIO0000001425 (CHS),
EI00000001381 (TUR),
EI00000001380 (POR)

Modicon TM3 Transmitter and Receiver Modules - Hardware Guide | EIO0000001426 (ENG),
EIO0000001427 (FRE),
EIO0000001428 (GER),
EIO0000001429 (SPA),
EIO0000001430 (ITA),

EIO0000001431 (CHS),
EIO0000001383 (TUR),
EIO0000001382 (POR)

Modicon TM4 Expansion Modules - Hardware Guide EIO0000001796 (ENG);
EIO0000001797 (FRE);
EIO0000001798 (GER);
EIO0000001799 (SPA);
EIO0000001800 (ITA);

EIO0000001801 (CHS)

M251 Logic Controller - Instruction Sheet HRB59604

You can download these technical publications and other technical information from our website
at www.schneider-electric.com.

Product Related Information

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

e Disconnect all power from all equipment including connected devices prior to removing any
covers or doors, or installing or removing any accessories, hardware, cables, or wires except
under the specific conditions specified in the appropriate hardware guide for this equipment.

e Always use a properly rated voltage sensing device to confirm the power is off where and when
indicated.

e Replace and secure all covers, accessories, hardware, cables, and wires and confirm that a
proper ground connection exists before applying power to the unit.

e Use only the specified voltage when operating this equipment and any associated products.

Failure to follow these instructions will result in death or serious injury.

8 EIOOOOOOO14266O4/2014



This equipment has been designed to operate outside of any hazardous location. Only install this
equipment in zones known to be free of a hazardous atmosphere.

A DANGER

POTENTIAL FOR EXPLOSION
Install and use this equipment in non-hazardous locations only.
Failure to follow these instructions will result in death or serious injury.

A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure modes of control paths
and, for certain critical control functions, provide a means to achieve a safe state during and
after a path failure. Examples of critical control functions are emergency stop and overtravel
stop, power outage and restart.

e Separate or redundant control paths must be provided for critical control functions.

e System control paths may include communication links. Consideration must be given to the

implications of unanticipated transmission delays or failures of the link.

e Observe all accident prevention regulations and local safety guidelines.1

e Each implementation of this equipment must be individually and thoroughly tested for proper
operation before being placed into service.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

' For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety Guidelines for the
Application, Installation, and Maintenance of Solid State Control" and to NEMA ICS 7.1 (latest
edition), "Safety Standards for Construction and Guide for Selection, Installation and Operation of
Adjustable-Speed Drive Systems" or their equivalent governing your particular location.

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Only use software approved by Schneider Electric for use with this equipment.
e Update your application program every time you change the physical hardware configuration.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

EIO0000001486 04/2014 9
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Part |

Modicon M251 Logic Controller Introduction

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
1 M251 General Overview 13
2 M251 Features 35
3 M251 Installation 45

EIO0000001486 04/2014
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Chapter 1

M251 General Overview

Overview

This chapter provides general information about the M251 Logic Controller system architecture

and its components.

What Is in This Chapter?

This chapter contains the following topics:

EIO0000001486 04/2014
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Topic Page
M251 Logic Controller Description 14
Maximum Hardware Configuration 16
TM4 Expansion Modules 19
TM3 Expansion Modules 20
TM2 Expansion Modules 28
Accessories 32
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M251 General Overview

M251 Logic Controller Description

Overview

The M251 Logic Controller has various powerful features and can service a wide range of
applications.

Software configuration, programming, and commissioning are achieved with the SoMachine
software described in the SoMachine Programming Guide and in the M251 Logic Controller
Programming Guide.

Programming Languages

The M251 Logic Controller is configured and programmed with the SoMachine software, which
supports the following IEC 61131-3 programming languages:

IL: Instruction list

ST: Structured text

FBD: Function block diagram

SFC: Sequential function chart

LD: Ladder diagram

SoMachine software can also be used to program this controller using CFC (continuous function
chart) language.

Power Supply
The power supply of the M251 Logic Controller is 24 Vdc (see page 68).

Real Time Clock
The M251 Logic Controller includes a Real Time Clock (RTC) system (see page 36).

Run/Stop

The M251 Logic Controller can be operated externally by the following:
e a hardware Run/Stop switch (see page 40)
e a SoMachine software command

Memory
This table describes the different types of memory:

Memory Type Size Used

RAM 64 Mbytes, of which 8 Mbytes To execute the application.
available for the application

Flash 128 Mbytes To save the program and data in case of a
power interruption.

14 E|ooooooo14856 204/2014



M251 General Overview

Removable Storage
M251 Logic Controllers include an embedded SD card slot (see page 41).

The main uses of the SD card are:

Initializing the controller with a new application
Updating the controller firmware

Applying post configuration files to the controller
Applying recipes

Receiving data logging files

Embedded Communication Features

The M251 Logic Controller native communication ports include (depending on the controller
reference):

e CANopen Master (see page 88)

Ethernet (see page 90)

USB Mini-B (see page 96)

Serial Line (see page 97)

M251 Logic Controllers

Reference Digital Inputs Digital Outputs Communication Ports

TM251MESC 0 0 1 serial line port

1 USB mini-B programming port
1 dual port Ethernet switch

1 CANopen port

TM251MESE 0 0 1 serial line port

1 USB mini-B programming port
1 dual port Ethernet switch

1 Ethernet port for fieldbus

EIO0000001486 04/2014 15
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M251 General Overview

Maximum Hardware Configuration

Introduction

The M251 Logic Controller is a control system that offers an scalable solution with optimized
configurations and an expandable architecture.

Local and Remote Configuration Principle
The following figure defines the local and remote configurations:

(1) Local configuration
(2) Remote configuration
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M251 Logic Controller Local Configuration Architecture

Optimized local configuration and flexibility are provided by the association of:
e TM4 expansion modules

e M251 Logic Controller

e TM3 expansion modules

e TM2 expansion modules

Application requirements determine the architecture of your M251 Logic Controller configuration.
The following figure represents the components of a local configuration:

TM4PDPS1 TM4ES4 TM3ese TM3eee  TM2ese
(A) Expansion modules (3 maximum)
(B) Expansion modules (7 maximum)

NOTE: Itis prohibited to mount a TM2 module before any TM3 module as indicated in the following
figure:

TMieee TMieee
TMZese TMZese
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M251 Logic Controller Remote Configuration Architecture

Optimized remote configuration and flexibility are provided by the association of:

e TM4 expansion modules

e M251 Logic Controller

e TM3 expansion modules

e TM3 transmitter and receiver modules

Application requirements determine the architecture of your M251 Logic Controller configuration.

NOTE: You cannot use TM2 modules in configurations that include the TM3 transmitter and
receiver modules.

The following figure represents the components of a remote configuration:

TM3XTRA1 TM3XREC1 TM3sss TM3see

(1) Logic controller and modules
(C) Expansion modules (7 maximum)

Maximum Number of Modules
The following table shows the maximum configuration supported:

References Maximum Type of Configuration
TM257 eeee 7 TM3 / TM2 expansion Local

modules
TM251 eeee 3 TM4 expansion modules Local
TM3XREC1 7 TM3 expansion modules Remote
NOTE: TM3 transmitter and receiver modules are not included in a count of the maximum number of
expansion modules.

NOTE: The configuration with its TM4, TM3, and TM2 expansion modules is validated by
SoMachine software in the Configuration window.

NOTE: In some environments, the maximum configuration populated by high consummation
modules, coupled with the maximum distance allowable between the TM3 transmitter and receiver
modules, may present bus communication issues although the SoMachine software allows for the
configuration. In such a case you will need to analyze the consummation of the modules chosen
for your configuration, as well as the minimum cable distance required by your application, and
possibly seek to optimize your choices.
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TM4 Expansion Modules

Introduction

The range of TM4 expansion modules includes communication modules.

For more information, refer to the TM4 Expansion Modules Hardware Guide.

TM4 Expansion Modules

The following table shows the TM4 expansion module features:

Module reference Type Terminal type
TM4ES4 Ethernet communication 4 RJ45 connectors

1 screw for functional ground connection
TM4PDPS1 PROFIBUS DP slave communication |1 SUB-D 9 pins female connector

1 screw for functional ground connection

Ethernet switch.

NOTE: If the controller has more than one embedded Ethernet port, the module works as a standalone

EIO0000001486 04/2014
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TM3 Expansion Modules

Introduction

The range of TM3 expansion modules includes:
e Digital modules, classified as follows:

e Input modules (see page 20)

e Output modules (see page 21)

e Mixed input/output modules (see page 23)

e Analog modules, classified as follows:
e Input modules (see page 24)
e Output modules (see page 25)
e Mixed input/output modules (see page 26)

e Expert modules (see page 27)
e Transmitter and Receiver modules (see page 27)

For more information, refer to the following documents:
TM3 Digital /0O Modules Hardware Guide

TM3 Analog I/0 Modules Hardware Guide

TM3 Expert /0O Modules Hardware Guide

TM3 Transmitter and Receiver Modules Hardware Guide

TM3 Digital Input Modules

The following table shows the TM3 digital input expansion modules, with corresponding channel
type, nominal voltage/current, and terminal type:

Reference Channels Channel Type Voltage Terminal Type / Pitch
Current

TM3DISA 8 Regular inputs 120 Vac Removable screw terminal
7.5 mA block / 5.08 mm

TM3DI8 8 Regular inputs 24 Vdc Removable screw terminal
7 mA block / 5.08 mm

TM3DI8G 8 Regular inputs 24 Vdc Removable spring terminal
7 mA block / 5.08 mm

TM3DI16 16 Regular inputs 24 Vdc Removable screw terminal
7 mA blocks / 3.81 mm

TM3DI16G 16 Regular inputs 24 Vdc Removable spring terminal
7 mA blocks / 3.81 mm

TM3DI16K 16 Regular inputs 24 Vdc HE10 (MIL 20) connector
5mA

TM3DI32K 32 Regular inputs 24 Vdc HE10 (MIL 20) connector
5mA
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TM3 Digital Output Modules

The following table shows the TM3 digital output expansion modules, with corresponding channel
type, nominal voltage/current, and terminal type:

outputs (source)

4 A maximum per
common line /0.5 A
maximum per output

Reference Channels Channel Type Voltage Terminal Type / Pitch
Current
TM3DQ8R 8 Relay outputs 24 \V/dc / 240 Vac Removable screw terminal
7 A maximum per block / 5.08 mm
common line /2 A
maximum per output
TM3DQ8RG 8 Relay outputs 24 Vdc / 240 Vac Removable spring terminal
7 A maximum per block / 5.08 mm
common line /2 A
maximum per output
TM3DQ8T 8 Regular transistor 24 Vdc Removable screw terminal
outputs (source) 4 A maximum per block / 5.08 mm
common line/0.5 A
maximum per output
TM3DQ8TG 8 Regular transistor 24 Vdc Removable spring terminal
outputs (source) 4 A maximum per block / 5.08 mm
common line/0.5 A
maximum per output
TM3DQ8U 8 Regular transistor 24 Vdc Removable screw terminal
outputs (sink) 4 A maximum per block / 5.08 mm
common line/0.5 A
maximum per output
TM3DQ8UG 8 Regular transistor 24 Vdc Removable spring terminal
outputs (sink) 4 A maximum per block / 5.08 mm
common line/0.5 A
maximum per output
TM3DQ16R 16 Relay outputs 24 Vdc / 240 Vac Removable screw terminal
8 A maximum per blocks / 3.81 mm
common line /2 A
maximum per output
TM3DQ16RG 16 Relay outputs 24 Vdc / 240 Vac Removable spring terminal
8 A maximum per blocks / 3.81 mm
common line /2 A
maximum per output
TM3DQ16T 16 Regular transistor 24 Vdc Removable screw terminal

blocks / 3.81 mm

EIO0000001486 04/2014
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Reference Channels Channel Type Voltage Terminal Type / Pitch
Current
TM3DQ16TG 16 Regular transistor 24 Vdc Removable spring terminal
outputs (source) 4 A maximum per blocks / 3.81 mm
common line/ 0.5 A
maximum per output
TM3DQ16U 16 Regular transistor 24 Vdc Removable screw terminal
outputs (sink) 2 A maximum per blocks / 3.81 mm
common line /0.4 A
maximum per output
TM3DQ16UG 16 Regular transistor 24 Vdc Removable spring terminal
outputs (sink) 2 A maximum per blocks / 3.81 mm
common line /0.4 A
maximum per output
TM3DQ16TK 16 Regular transistor | 24 Vdc HE10 (MIL 20) connector
outputs (source) 2 A maximum per
common line /0.1 A
maximum per output
TM3DQ16UK 16 Regular transistor 24 Vdc HE10 (MIL 20) connector
outputs (sink) 2 A maximum per
common line /0.1 A
maximum per output
TM3DQ32TK 32 Regular transistor 24 Vdc HE10 (MIL 20) connectors
outputs (source) 2 A maximum per
common line /0.1 A
maximum per output
TM3DQ32UK 32 Regular transistor 24 Vdc HE10 (MIL 20) connectors
outputs (sink) 2 A maximum per
common line /0.1 A
maximum per output
22 EI00000001486 04/2014
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TM3 Digital Mixed Input/Output Modules

This following table shows the TM3 mixed I/O modules, with corresponding channel type, nominal
voltage/current, and terminal type:

Reference

Channels

Channel Type

Voltage
Current

Terminal Type / Pitch

TM3DM8R

Regular inputs

24 Vdc
7 mA

Relay outputs

24 \/dc / 240 Vac

7 A maximum per
common line /2 A
maximum per output

Removable screw terminal
block / 5.08 mm

TM3DM8RG

Regular inputs

24 Vdc
7 mA

Relay outputs

24 \/dc / 240 Vac
7 A maximum per
common line /2 A
maximum per output

Removable spring terminal
block /5.08 mm

TM3DM24R

16

Regular inputs

24 Vdc
7 mA

Relay outputs

24 Vdc / 240 Vac
7 A maximum per
common line /2 A
maximum per output

Removable screw terminal
blocks / 3.81 mm

TM3DM24RG

16

Regular inputs

24 Vdc
7 mA

Relay outputs

24 \/dc / 240 Vac
7 A maximum per
common line /2 A
maximum per output

Removable spring terminal
blocks / 3.81 mm
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TM3 Analog Input Modules

The following table shows the TM3 analog input expansion modules, with corresponding

resolution, channel type, nominal voltage/current, and terminal type:

Reference Resolution Channels Channel |Mode Terminal Type / Pitch
Type
TM3AI2H 16 bit, or 2 inputs 0...10 Vdc Removable screw terminal
15 bit + sign -10...+10 Vdc block / 5.08 mm
0...20 mA
4..20 mA
TM3AI2HG 16 bit, or 2 inputs 0...10 Vdc Removable spring terminal
15 bit + sign -10...+10 Vdc block / 5.08 mm
0...20 mA
4..20 mA
TM3Al4 12 bit, or 4 inputs 0...10 Vdc Removable screw terminal
11 bit + sign -10...+10 Vdc block / 3.81 mm
0...20 mA
4..20 mA
TM3AI4G 12 bit, or 4 inputs 0...10 Vdc Removable spring terminal
11 bit + sign -10...+10 Vdc blocks / 3.81 mm
0...20 mA
4..20 mA
TM3AI8 12 bit, or 8 inputs 0...10 Vdc Removable screw terminal
11 bit + sign -10...+10 Vdc block / 3.81 mm
0...20 mA
4..20 mA
TM3AI8G 12 bit, or 8 inputs 0...10 Vdc Removable spring terminal
11 bit + sign -10...+10 Vdc blocks / 3.81 mm
0...20 mA
4..20 mA
TM3TI4 16 bit, or 4 inputs 0...10 Vdc Removable screw terminal
15 bit + sign -10...+10 Vdc block / 3.81 mm
0...20 mA
4..20 mA
Thermocouple
PT100/1000
NI100/1000
TM3TI4G 16 bit, or 4 inputs 0...10 Vdc Removable spring terminal
15 bit + sign -10...+10 Vdc blocks / 3.81 mm
0...20 mA
4..20 mA
Thermocouple
PT100/1000
NI1100/1000
24 EI00000001486 04/2014
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Reference Resolution Channels Channel | Mode Terminal Type / Pitch
Type
TM3TI8T 16 bit, or 8 inputs Thermocouple Removable screw terminal
15 bit + sign NTC/PTC block / 3.81 mm
TM3TI8TG 16 bit, or 8 inputs Thermocouple Removable spring terminal
15 bit + sign NTC/PTC blocks / 3.81 mm

TM3 Analog Output Modules

The following table shows the TM3 analog output modules, with corresponding resolution, channel
type, nominal voltage/current, and terminal type:

Reference Resolution Channels Channel |Mode Terminal Type/
Type Pitch
TM3AQ2 12 bit, or 2 outputs 0...10 Vdc Removable screw
11 bit + sign -10...+10 Vdc terminal block /
0...20 mA 5.08 mm
4..20 mA
TM3AQ2G 12 bit, or 2 outputs 0...10 Vdc Removable spring
11 bit + sign -10...+10 vVdc terminal block /
0...20 mA 5.08 mm
4..20 mA
TM3AQ4 12 bit, or 4 outputs 0...10 Vdc Removable screw
11 bit + sign -10...+10 Vdc terminal block /
0...20 mA 5.08 mm
4..20 mA
TM3AQ4G 12 bit, or 4 outputs 0...10 Vdc Removable spring
11 bit + sign -10...+10 Vdc terminal block /
0...20 mA 5.08 mm
4..20 mA
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TM3 Analog Mixed Input/Output Modules

This following table shows the TM3 analog mixed 1/0 modules, with corresponding resolution,
channel type, nominal voltage/current, and terminal type:

Reference

Resolution

Channels

Channel
Type

Mode

Terminal Type / Pitch

TM3AM6

12 bit, or
11 bit + sign

inputs

outputs

0...10 Vdc
-10...+10 Vdc
0..20 mA
4..20 mA

Removable spring
terminal block / 3.81 mm

TM3AM6G

12 bit, or
11 bit + sign

inputs

outputs

0...10 Vdc
-10...+10 Vdc
0..20 mA
4..20 mA

Removable spring
terminal block / 3.81 mm

TM3TM3

16 bit, or
15 bit + sign

inputs

0...10 Vdc
-10...+10 Vdc
0...20 mA
4..20 mA
Thermocouple
PT100/1000
NI1100/1000

12 bit, or
11 bit + sign

output

0...10 vVdc
-10...+10 Vdc
0..20 mA
4...20 mA

Removable screw terminal
block / 5.08 mm

TM3TM3G

16 bit, or
15 bit + sign

inputs

0...10 Vdc
-10...+10 Vdc
0...20 mA
4..20 mA
Thermocouple
PT100/1000
NI1100/1000

12 bit, or
11 bit + sign

output

0...10 Vdc
-10...+10 Vdc
0..20 mA
4..20 mA

Removable spring
terminal block / 5.08 mm
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TM3 Expert Module

The following table shows the TM3 expert expansion module, with corresponding terminal type:

Reference Description

Terminal Type / Pitch

TM3XTYS4 TeSys module

4 front connectors RJ-45
1 power supply connector /
5.08 mm

TM3 Transmitter and Receiver Modules

The following table shows the TM3 transmitter and receiver expansion modules:

Reference Description Terminal Type / Pitch
TM3XTRA1 Data transmitter module for remote I/O | 1 front connector RJ-45
1 screw for functional ground
connection
TM3XREC1 Data receiver module for remote 1/O 1 front connector RJ-45
Power supply connector / 5.08 mm
EI00000001486 04/2014
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TM2 Expansion Modules

Overview

You can expand the number of 1/Os of your M251 Logic Controller by adding TM2 1/O expansion

modules.

The following types of electronic modules are supported:
e TM2 digital I/O expansion modules
e TM2 analog I/O expansion modules

For more information, refer to the following documents:
e TM2 Digital I/O Expansion Modules Hardware Guide
e TM2 Analog I/O Expansion Modules Hardware Guide

NOTE: TM2 modules can only be used in the local configuration, and only if there is no TM3
transmitter and receiver modules present in the configuration.

NOTE: It is prohibited to mount a TM2 module before any TM3 module. The TM2 modules must

be mounted and configured at the end of the local configuration.

TM2 Digital Input Expansion Modules

The following table shows the compatible TM2 digital input expansion modules with the

corresponding channel type, nominal voltage/current, and terminal type:

Reference Channels | Channel Type Voltage Terminal Type
Current

TM2DAI8DT 8 Regular inputs 120 Vac Removable screw
7.5 mA terminal block

TM2DDI8DT 8 Regular inputs 24 Vdc Removable screw
7 mA terminal block

TM2DDI16DT 16 Regular inputs 24 Vdc Removable screw
7 mA terminal block

TM2DDI16DK 16 Regular inputs 24 Vdc HE10 (MIL 20)
5mA connector

TM2DDI32DK 32 Regular inputs 24 Vdc HE10 (MIL 20)
5mA connector
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TM2 Digital Output Expansion Modules

The following table shows the compatible TM2 digital output expansion modules with the
corresponding channel type, nominal voltage/current, and terminal type:

Reference Channels | Channel type Voltage Terminal type
Current
TM2DRA8RT 8 Relay outputs 30 Vdc / 230 Vac Removable screw
2 A max terminal block
TM2DRA16RT 16 Relay outputs 30 Vdc /230 Vac Removable screw
2 A max terminal block
TM2DDO8UT 8 Regular transistor | 24 Vdc Removable screw
outputs (sink) 0.3 A max per output terminal block
TM2DDOS8TT 8 Regular transistor | 24 Vdc Removable screw
outputs (source) 0.5 A max per output terminal block
TM2DDO16UK 16 Regular transistor | 24 Vdc HE10 (MIL 20)
outputs (sink) 0.1 A max per output connector
TM2DDO16TK 16 Regular transistor | 24 Vdc HE10 (MIL 20)
outputs (source) 0.4 A max per output connector
TM2DDO32UK 32 Regular transistor | 24 Vdc HE10 (MIL 20)
outputs (sink) 0.1 A max per output connector
TM2DDO32TK 32 Regular transistor | 24 Vdc HE10 (MIL 20)
outputs (source) 0.4 A max per output connector

TM2 Digital Mixed Input/Output Expansion Modules

The following table shows the compatible TM2 digital mixed 1/0 expansion modules with the
corresponding channel type, nominal voltage/current, and terminal type:

Reference Channels | Channel type Voltage Terminal type
Current
TM2DMMS8DRT 4 Regular inputs 24 Vdc Removable screw
7 mA terminal block
4 Relay outputs 24 Vdc / 240 Vac
7 A maximum per
common line /2 A
maximum per output
TM2DMM24DRF 16 Regular inputs 24 Vdc Non-removable
7 mA spring terminal
8 Relay outputs 24 \/dc / 240 Vac block

7 A maximum per
common line /2 A
maximum per output
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TM2 Analog Input Expansion Modules

The following table shows the compatible TM2 analog input expansion modules with the
corresponding channel type, nominal voltage/current, and terminal type:

Reference Channels Channel type Voltage Terminal Type
Current

TM2AMI2HT 2 High-level inputs 0...10 Vdc Removable screw
4..20 mA terminal block

TM2AMI2LT 2 Low-level inputs Thermocouple type | Removable screw
JKT terminal block

TM2AMI4LT 4 Analog inputs 0...10 Vdc Removable screw
0...20 mA terminal block
PT100/1000
Ni100/1000

TM2AMISHT 8 Analog inputs 0...20 mA Removable screw
0...10 Vdc terminal block

TM2ARI8HT 8 Analog inputs NTC/PTC Removable screw

terminal block
TM2ARI8LRJ Analog inputs PT100/1000 RJ11 connector
TM2ARISLT Analog inputs PT100/1000 Removable screw

terminal block

TM2 Analog Output Expansion Modules

The following table shows the compatible TM2 analog output expansion modules with the
corresponding channel type, nominal voltage/current, and terminal type:

Reference Channels Channel type Voltage Terminal Type
Current
TM2AMO1THT 1 Analog outputs 0...10 Vdc Removable screw
4..20 mA terminal block
TM2AVO2HT 2 Analog outputs +/- 10 Vdc Removable screw
terminal block
30 EI00000001486 04/2014
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TM2 Analog Mixed Input/Output Expansion Modules

The following table shows the compatible TM2 analog mixed 1/0O expansion modules with the
corresponding channel type, nominal voltage/current, and terminal type:

Reference Channels Channel type Voltage Terminal Type
Current
TM2AMM3HT 2 Analog inputs 0...10 Vdc 4...20 mA | Removable screw
1 Analog outputs 0..10 Vdc 4...20 mA | terminal block
TM2AMMGHT 4 Analog inputs 0...10 Vdc 4...20 mA | Removable screw
2 Analog outputs 0...10 Vdc 4...20 mA terminal block
TM2ALM3LT 2 Low-level inputs Thermo J,K, T, Removable screw
PT100 terminal block
1 Analog outputs 0...10 Vdc 4...20 mA

EIO0000001486 04/2014

31
E-769




M251 General Overview

Accessories

Overview

This section describes the accessories and cables.

Accessories

Reference Description Use Quantity
TMASD1 SD Card Use to update the controller firmware, initialize a controller | 1
(see page 41) with a new application or clone a controller, manage user
files.
TMAT2PSET Set of 5 removable | Connects 24 VVdc power supply. 1
screw terminal block
AB1AB8P35 End brackets Help secure the logic controller or receiver module and their | 1
expansion modules on a top hat section rail (DIN rail).
TM2XMTGB Grounding Bar Connects the cable shield and the module to the functional | 1
ground.
TM200RSRCEMC | Shielding take-up clip | Mounts and connects the ground to the cable shielding. 25 pack
Cables
Reference Description Details Length
TCSXCNAMUMS3P | Terminal From the USB mini-B port on the M251 Logic | 3 m
port/USB port | Controller to USB port on the PC terminal. | (10 ft)
cordset
TCSMCN3M4F3C2 | RS-232 serial | For DTE terminal (printer) 3m
link cordset (9.84 ft)
1 RJ45
connector and
18SUB-D 9
connector
TCSMCN3M4M3S2 | RS-232 serial | For DCE terminal (modem, converter) 3m
link cordset (9.84 ft)
1 RJ45
connector and
1SUB-D 9
connector
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Reference Description | Details Length
490NTWO0O0Q- Ethernet Standard cable, equipped with RJ45 2,5,12,40, 0or 80 m
shielded cable | connectors at each end for DTE. (6.56,16.4, 39.37, 131.23, or
for DTE CE compliant 262.47 ft)
490NTWO000++U connections ' syandard cable, equipped with RJ45 2,5,12,40, or 80 m
connectors at each end for DTE. (6.56,16.4, 39.37, 131.23, or
UL compliant 262.47 ft)
TCSECE3M3Me+S4 Cable for harsh environment,, equipped with | 1,2, 3,5, 0or 10 m
RJ45 connectors at each end. (3.28, 6.56, 9.84, 16.4, 32.81 ft)
CE compliant
TCSECU3M3Me+S4 Cable for harsh environment, equipped with | 1,2, 3,5, or 10 m

RJ45 connectors at each end.
UL compliant

(3.28,6.56, 9.84, 16.4, 32.81 ft)
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Chapter 2
M251 Features

Overview

This chapter describes the Modicon M251 Logic Controller features.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Real Time Clock (RTC) 36
Run/Stop 40
SD Card 41
EI00000001486 04/2014 35
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Real Time Clock (RTC)

Overview

The M251 Logic Controller includes an RTC to provide system date and time information, and to
support related functions requiring a real-time clock. To continue keeping time when power is off,
a non-rechargeable battery is required (see reference below). A battery LED on the front panel of
the controller indicates if the battery is depleted or absent.

This table shows how RTC drift is managed:

RTC Characteristics

Description

RTC drift

Less than 60 seconds per month without any user calibration at 25 °C
(77 °F)

Battery

The controller has one battery.
In the event of a power interruption, the backup battery maintains the RTC for the controller.

This table shows the characteristics of the battery:

Characteristics

Description

Use In the event of a transient power outage, the battery powers the RTC and user
data.

Backup life At least 2 years at 25 °C max (77 °F). At higher temperatures, the time is
reduced.

Battery monitoring Yes

Replaceable Yes

Controller battery type

Lithium carbon monofluoride, type Panasonic BR2032

36
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Installing and Replacing the Battery

While lithium batteries are preferred due to their slow discharge and long life, they can present
hazards to personnel, equipment and the environment and must be handled properly.

A DANGER

EXPLOSION, FIRE, OR CHEMICAL BURNS

Replace with identical battery type.

Follow all battery manufacturer’s instructions.

Remove all replaceable batteries before discarding unit.

Recycle or properly dispose of used batteries.

Protect battery from any potential short-circuit.

Do not recharge, disassemble, heat above 100 °C (212 °F), or incinerate.
Use your hands or insulated tools to remove or replace the battery.
Maintain proper polarity when inserting and connecting a new battery.

Failure to follow these instructions will result in death or serious injury.

To install or replace the battery, follow these steps:

Step Action

1 Remove power from your controller.

2 Use an insulated screw-driver to pull out the battery holder.

3 Side out the battery holder of the controller

EIO0000001486 04/2014 37
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Step Action

4 Remove the battery from the battery holder.

5 Insert the new battery into the battery holder in accordance with the polarity markings on the
battery.
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Step Action

7 Slide in the battery holder of the controller.

Power up your M251 Logic Controller.

9 Set the internal clock. For further details on the internal clock, refer to M251 Logic Controller
Programming Guide (see Modicon M251 Logic Controller, Programming Guide).

NOTE: Replacement of the battery in the controllers other than with the type specified in this
documentation may present a risk of fire or explosion.

A WARNING

IMPROPER BATTERY CAN PROVOKE FIRE OR EXPLOSION
Replace battery only with identical type: Panasonic Type BR2032.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.
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Run/Stop

Run/Stop

The M251 Logic Controller can be operated externally by the following:
e a hardware Run/Stop switch
e a SoMachine software command.

The M251 Logic Controller has a Run/Stop hardware switch, which puts the controller in a RUN or
STOP state.
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SD Card

Overview

When handling the SD card, follow the instructions below to help prevent internal data on the SD
card from being corrupted or lost or a SD card malfunction from occurring:

NOTICE

LOSS OF APPLICATION DATA

e Do not store the SD card where there is static electricity or probable electromagnetic fields.
e Do not store the SD card in direct sunlight, near a heater, or other locations where high
temperatures can occur.

Do not bend the SD card.

Do not drop or strike the SD card against another object.

Keep the SD card dry.

Do not touch the SD card connectors.

Do not disassemble or modify the SD card.

Use only SD cards formatted using FAT or FAT32.

Failure to follow these instructions can result in equipment damage.

The M251 Logic Controller does not recognize NTFS formatted SD cards. Format the SD card on
your computer using FAT or FAT32.

When using the M251 Logic Controller and a SD card, observe the following to avoid losing
valuable data:

Accidental data loss can occur at any time. Once data is lost it cannot be recovered.

If you forcibly extract the SD card, data on the SD card may become corrupted.

Removing an SD card that is being accessed could damage the SD card, or corrupt its data.
If the SD card is not positioned correctly when inserted into the controller, the data on the card
and the controller could become damaged.

NOTICE

LOSS OF APPLICATION DATA

e Backup SD card data regularly.

e Do not remove power or reset the controller, and do not insert or remove the SD card while it
is being accessed.

e Become familiar with the proper orientation of the SD card when inserting it into the controller.

Failure to follow these instructions can result in equipment damage.
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This figure shows the SD card slot:

It is possible to set the Write-Control Tab to prevent write operations to the SD card. Push the tab
up, as shown in the example on the right-hand side, to release the lock and enable writing to the
SD card. Before using an SD card, read the manufacturer’s instructions.

Write-Control Tab

! {}

Write disabled Write enabled
(Enable to read)

42 EI00000001486 04/2014
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Step Action

1 Insert the SD card into the SD card slot:

R ER

SD Card Slot Characteristics

Topic Characteristics Description

Supported type Standard Capacity SD (SDSC)
High Capacity SDHC

Global memory Size 32 GB max.
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TMASD1 Characteristics

Characteristics Description

Card removal durability Minimum 1000 times

File retention time 10 years @ 25 °C (77 °F)
Flash type SLC NAND

Memory size 512 MB

Ambient operation temperature —10 ... +85°C (14...185 °F)
Storage temperature —25 ... +85°C (-13...185 °F)
Relative humidity 95% max. non-condensing
Write/Erase cycles 3,000,000 (approximately)

NOTE: The TMASD1 has been rigorously tested in association with the logic controller. For other
commercially available cards, please consult your local sales representative.

NOTE: The SD card can be used directly on your PC.
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M251 Installation

Overview

This chapter provides installation safety guidelines, device dimensions, mounting instructions, and
environmental specifications.

What Is in This Chapter?

This chapter contains the following sections:

Section Topic Page
3.1 M251 Logic Controller General Rules for Implementing 46
3.2 M251 Logic Controller Installation 51
3.3 M251 Electrical Requirements 64
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Section 3.1

M251 Logic Controller General Rules for Implementing

What Is in This Section?
This section contains the following topics:

Topic Page
Environmental Characteristics 47
Certifications and Standards 50
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Environmental Characteristics

Enclosure Requirements

M251 Logic Controller system components are designed as Zone B, Class A industrial equipment
according to IEC/CISPR Publication 11. If they are used in environments other than those
described in the standard, or in environments that do not meet the specifications in this manual,
the ability to meet electromagnetic compatibility requirements in the presence of conducted and/or
radiated interference may be reduced.

All M251 Logic Controller system components meet European Community (CE) requirements for
open equipment as defined by IEC/EN 61131-2. You must install them in an enclosure designed
for the specific environmental conditions and to minimize the possibility of unintended contact with
hazardous voltages. Use metal enclosures to improve the electromagnetic immunity of your M251
Logic Controller system. Use enclosures with a keyed locking mechanism to minimize
unauthorized access.

Environmental Characteristics

All the M251 Logic Controller module components are electrically isolated between the internal
electronic circuit and the input/output channels within the limits set forth and described by these
environmental characteristics. For more information on electrical isolation, see the technical
specifications of your particular controller found later in the current document. This equipment
meets CE requirements as indicated in the table below. This equipment is intended for use in a
Pollution Degree 2 industrial environment.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not exceed any of the rated values specified in the environmental and electrical characteristics
tables.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

The following table shows the general environmental characteristics:

Characteristic Specification
Standard compliance IEC/EN 61131-2
IEC/EN 61010-2-201
Ambient operating temperature | Horizontal installation -10...55°C (14...131 °F)
Vertical installation —10...35°C (14...95 °F)
Storage temperature -25..70°C (- 13...158 °F)
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Characteristic

Specification

Relative humidity

Transport and storage

10...95 % (non-condensing)

Operation

10...95 % (non-condensing)

Degree of pollution

IEC/EN 60664-1

2

Degree of protection

IEC/EN 61131-2

IP20 with protective covers in place

Machine Safety conformance

IEC/EN 61010-2-201

Yes

Corrosion immunity

Atmosphere free from corrosive gases

Operating altitude

0...2000 m (0...6560 ft)

Storage altitude

0...3000 m (0...9843 ft)

Vibration resistance

IEC/EN 61131-2
Panel mounting or mounted on
a top hat section rail (DIN rail)

3.5 mm (0.13 in) fixed amplitude from
5..85Hz

29.4 m/s? or 96.45 ft/s? (3 g,,) fixed
acceleration from 8.7...150 Hz

Mechanical shock resistance

147 m/s? or 482.28 ft/s? (15 dp) for a duration

of 11 ms

Electromagnetic Susceptibility

The M251 Logic Controller system meets electromagnetic susceptibility specifications as indicated
in the following table:

Characteristic

Designed to specification

Range

Electrostatic discharge

IEC/EN 61000-4-2

8 kV (air discharge)
4 kV (contact discharge)

Radiated electromagnetic field

IEC/EN 61000-4-3

10 V/m (80...1000 MHz)
3V/im (1.4...2 GHz)
1V/m (2...3 GHz)

Magnetic field

IEC/EN 61000-4-8

30 A/m 50 Hz, 60 Hz

Fast transients burst

IEC/EN 61000-4-4 - cM! and DM2
AC/DC Power lines 2kV
Relay Outputs -
24 Vdc I/0s -
Analog I/Os -
Communication line 1kV

48
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Characteristic

Designed to specification

Surge immunity

IEC/EN 61000-4-5
IEC/EN 61131-2

Range

- cMm’ DM?
DC Power lines 1kv 0.5 kV
AC Power lines - -
Relay Outputs - -

24 Vdc I/0s - -
Shielded cable 1kvV -

(between shield and

ground)

Induced electromagnetic field

IEC/EN 61000-4-6

10 Vrms (0.15...80 MHz)

Conducted emission

IEC/EN 55011 (IEC/CISPR
Publication 11)

AC power line:

e 0.15...0.5 MHz: 79 dBuV/m QP / 66 dBuV/m AV
e 0.5..300 MHz: 73 dBuV/m QP / 60 dBuV/m AV

AC/DC power line:

e 10...150 kHz: 120...69 dBuV/m QP
® 150...1500 kHz: 79...63 dBuV/m QP

e 1.5..30 MHz: 63 dBuV/m QP

Radiated emission

IEC/EN 55011 (IEC/CISPR
Publication 11)

Class A, 10 m distance:
e 30...230 MHz: 40 dBuV/m QP
e 230...1000 MHz: 47 dBuV/m QP

Common Mode
2 Differential Mode
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Certifications and Standards

Introduction

The M251 Logic Controllers are designed to conform to the main national and international
standards concerning electronic industrial control devices:

e |[EC/EN 61131-2

e UL 508

e CSA222n° 142

e CSAE61131-2

The M251 Logic Controllers have obtained, or in the process of obtaining, the following conformity
marks:

e CE

e cULus pending

e CSA pending

The M251 Logic Controllers comply with the main national and international Directives and
Regulations concerning electronic industrial control devices:
e FEurope RoHS, exemption annex Il 7(a)

‘20
e China RoHS regulations d
e REACh V9
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Section 3.2
M251 Logic Controller Installation

What Is in This Section?

This section contains the following topics:

Topic Page
Installation and Maintenance Requirements 52
M251 Logic Controller Mounting Positions and Clearances 55
Top Hat Section Rail (DIN rail) 58
Installing and Removing the Controller with Expansions 61
Direct Mounting on a Panel Surface 63
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Installation and Maintenance Requirements

Before Starting
Read and understand this chapter before beginning the installation of your system.

The use and application of the information contained herein require expertise in the design and
programming of automated control systems. Only you, the user, machine builder or integrator, can
be aware of all the conditions and factors present during installation and setup, operation, and
maintenance of the machine or process, and can therefore determine the automation and
associated equipment and the related safeties and interlocks which can be effectively and properly
used. When selecting automation and control equipment, and any other related equipment or
software, for a particular application, you must also consider any applicable local, regional or
national standards and/or regulations.

Pay particular attention in conforming to any safety information, different electrical requirements,
and normative standards that would apply to your machine or process in the use of this equipment.

Disconnecting Power

All options and modules should be assembled and installed before installing the control system on
a mounting rail, onto a mounting plate or in a panel. Remove the control system from its mounting
rail, mounting plate or panel before disassembling the equipment.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

e Disconnect all power from all equipment including connected devices prior to removing any
covers or doors, or installing or removing any accessories, hardware, cables, or wires except
under the specific conditions specified in the appropriate hardware guide for this equipment.

e Always use a properly rated voltage sensing device to confirm the power is off where and when
indicated.

e Replace and secure all covers, accessories, hardware, cables, and wires and confirm that a
proper ground connection exists before applying power to the unit.

e Use only the specified voltage when operating this equipment and any associated products.

Failure to follow these instructions will result in death or serious injury.
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Programming Considerations

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Only use software approved by Schneider Electric for use with this equipment.
e Update your application program every time you change the physical hardware configuration.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

Operating Environment

This equipment has been designed to operate outside of any hazardous location. Only install this
equipment in zones known to be free of a hazardous atmosphere.

A DANGER

POTENTIAL FOR EXPLOSION
Install and use this equipment in non-hazardous locations only.
Failure to follow these instructions will result in death or serious injury.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Install and operate this equipment according to the conditions described in the Environmental
Characteristics.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.
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Installation Considerations

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Use appropriate safety interlocks where personnel and/or equipment hazards exist.

e Install and operate this equipment in an enclosure appropriately rated for its intended
environment.

e Use the sensor and actuator power supplies only for supplying power to the sensors or
actuators connected to the module.

e Power line and output circuits must be wired and fused in compliance with local and national
regulatory requirements for the rated current and voltage of the particular equipment.

e Do not use this equipment in safety-critical machine functions.

e Do not disassemble, repair, or modify this equipment.

e Do not connect any wiring to reserved, unused connections, or to connections designated as
No Connection (N.C.).

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

NOTE: JDYX2 or JDYX8 fuse types are UL-recognized and CSA approved.
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M251 Logic Controller Mounting Positions and Clearances

Introduction
This section describes the correct mounting positions for the M251 Logic Controller.

NOTE: Keep adequate spacing for proper ventilation and to maintain the operating temperature
specified in the Environmental Characteristics (see page 47).

Correct Mounting Position

To obtain optimal operating characteristics, the M251 Logic Controller should be mounted
horizontally on a vertical plane as shown in the figure below:
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Acceptable Mounting Positions
The M251 Logic Controller can also be mounted vertically on a vertical plane as shown below.
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NOTE: Expansion modules must be mounted above the controller.
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Incorrect Mounting Position

The M251 Logic Controller should only be positioned as shown in the Correct Mounting Position
figure. The figures below show the incorrect mounting positions.

Minimum Clearances

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Place devices dissipating the most heat at the top of the cabinet and ensure adequate
ventilation.

e Avoid placing this equipment next to or above devices that might cause overheating.

e Install the equipment in a location providing the minimum clearances from all adjacent
structures and equipment as directed in this document.

e Install all equipment in accordance with the specifications in the related documentation.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

The M251 Logic Controller has been designed as an IP20 product and must be installed in an
enclosure. Clearances must be respected when installing the product.

There are 3 types of clearances to consider:

e The M251 Logic Controller and all sides of the cabinet (including the panel door).

e The M251 Logic Controller terminal blocks and the wiring ducts to help reduce potential
electromagnetic interference between the controller and the duct wiring.

e The M251 Logic Controller and other heat generating devices installed in the same cabinet.
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The following figure shows the minimum clearances that apply to all M251 Logic Controller
references:
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Top Hat Section Rail (DIN rail)

Dimensions of Top Hat Section Rail DIN Rail

You can mount the controller or receiver and its expansions on a 35 mm (1.38 in.) top hat section
rail (DIN rail). It can be attached to a smooth mounting surface or suspended from a EIA rack or
mounted in a NEMA cabinet.

Symmetric Top Hat Section Rails (DIN Rail)

The following illustration and table show the references of the top hat section rails (DIN rail) for the
wall-mounting range:

mm B
in. ola 15
0|S 0.59 0139
hlﬁ :
k=1
0|8 15 il
oty PG = 9‘05 l _ﬁ—_—__________
o
©0.04

Reference Type Rail Length (B)
NSYSDR50A A 450 mm (17.71 in.)
NSYSDR60A A 550 mm (21.65in.)
NSYSDRS80A A 750 mm (29.52 in.)
NSYSDR100A A 950 mm (37.40 in.)

The following illustration and table show the references of the symmetric top hat section rails (DIN
rail) for the metal enclosure range:

mm
in.
™
o Ly
Vs
0|8
M=

1

0.04

1,5
0.06

15
. :
0.59

B-12
50
® 1.97
|
<
__"I'J_____CP_____
T |
10
0.39
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Reference Type Rail Length (B-12 mm)
NSYSDR60 A 588 mm (23.15in.)
NSYSDR80 A 788 mm (31.02 in.)
NSYSDR100 A 988 mm (38.89 in.)
NSYSDR120 A 1188 mm (46.77 in.)

The following illustration and table shows the references of the symmetric top hat section rails (DIN

rail) of 2000 mm (78.74 in.):

mm 2000
in. 78.74
wl . L5 25 N -
Bl ‘ 0.59 : 0.98 0.28
. ~[%
¥ T h.d
@ i 1 i H
i | . 1.5 A— - FA— A
e 0.06 i o
¥y
o
0.04
Reference Type Rail Length
NSYSDR200" A 2000 mm (78.74 in.)
NSYSDR200D? A

1 Unperforated galvanized steel
2 Perforated galvanized steel
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Double-Profile Top Hat Section Rails (DIN rail)

The following illustration and table show the references of the double-profile top hat section rails
(DIN rails) for the wall-mounting range:

B
o 10
0.39
[s]
~[
=
o
\:t e -
W | 20
0.04 T o7 T
Reference Type Rail Length (B)
NSYDPR25 w 250 mm (9.84 in.)
NSYDPR35 w 350 mm (13.77 in.)
NSYDPR45 w 450 mm (17.71in.)
NSYDPR55 w 550 mm (21.65 in.)
NSYDPR65 W 650 mm (25.60 in.)
NSYDPR75 w 750 mm (29.52 in.)

The following illustration and table show the references of the double-profile top hat section rails
(DIN rail) for the floor-standing range:

mm
in. B
. 15 o .10
0.59 0.39
R
=
8% s 5% 5 S5
I~ 006
S I 20 50
0.04 0.79 1.97
Reference Type Rail Length (B)
NSYDPR60 F 588 mm (23.15in.)
NSYDPR80 F 788 mm (31.02in.)
NSYDPR100 F 988 mm (38.89in.)
NSYDPR120 F 1188 mm (46.77 in.)
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Installing and Removing the Controller with Expansions

Overview

This section describes how to install and remove the controller with its expansion modules from a
top hat section rail (DIN rail).

To assemble expansion modules to a controller or receiver module, or to other modules, refer to
the respective expansion modules hardware guide(s).

Installing a Controller with its Expansions on a DIN Rail

The following procedure describes how to install a controller with its expansion modules on a top
hat section rail (DIN rail):

Step Action

Fasten the top hat section rail (DIN rail) to a panel surface using screws.

2 Position the top groove of the controller and its expansion modules on the top
edge of the DIN rail and press the assembly against the top hat section rail
(DIN rail) until you hear the top hat section rail (DIN rail) clip snap into place.
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Step Action

3 Place 2 terminal block end clamps on both sides of the controller and
expansion module assembly.

AB1AB8P35

NOTE: Type ABB8P35 or equivalent terminal block end clamps help minimize
sideways movement and improve the shock and vibration characteristics of the
controller and expansion module assembly.

Removing a Controller with its Expansions from a Top Hat Section Rail (DIN Rail)

The following procedure describes how to remove a controller with its expansion modules from a
top hat section rail (DIN rail):

Step Action
1 Remove all power from your controller and expansion modules.
2 Insert a flat screwdriver into the slot of the top hat section rail (DIN rail) clip.

[

Pull down the DIN rail clip.

Pull the controller and its expansion modules from the top hat section rail (DIN rail)
from the bottom.
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Direct Mounting on a Panel Surface

Overview

This section shows how to install M251 Logic Controller on a panel surface using the mounting
holes.

Mounting Hole Layout
This diagram shows the mounting hole layout for M251 Logic Controller:

mm
M4 x 6/8 mm in.
0.24/0.31 in: 2x34,3 54
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0
v
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™
0
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Section 3.3

M251 Electrical Requirements

What Is in This Section?

This section contains the following topics:

Topic Page
Wiring Best Practices 65
DC Power Supply Characteristics and Wiring 68
Grounding the M251 System 72
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Wiring Best Practices

Overview

This section describes the wiring guidelines and associated best practices to be respected when
using the M251 Logic Controller system.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

e Disconnect all power from all equipment including connected devices prior to removing any
covers or doors, or installing or removing any accessories, hardware, cables, or wires except
under the specific conditions specified in the appropriate hardware guide for this equipment.

e Always use a properly rated voltage sensing device to confirm the power is off where and when
indicated.

e Replace and secure all covers, accessories, hardware, cables, and wires and confirm that a
proper ground connection exists before applying power to the unit.

e Use only the specified voltage when operating this equipment and any associated products.

Failure to follow these instructions will result in death or serious injury.

A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure modes of control paths
and, for certain critical control functions, provide a means to achieve a safe state during and
after a path failure. Examples of critical control functions are emergency stop and overtravel
stop, power outage and restart.

e Separate or redundant control paths must be provided for critical control functions.

e System control paths may include communication links. Consideration must be given to the
implications of unanticipated transmission delays or failures of the link.

e Observe all accident prevention regulations and local safety guidelines.

e Each implementation of this equipment must be individually and thoroughly tested for proper
operation before being placed into service.

1

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

' For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety Guidelines for the
Application, Installation, and Maintenance of Solid State Control" and to NEMA ICS 7.1 (latest
edition), "Safety Standards for Construction and Guide for Selection, Installation and Operation of
Adjustable-Speed Drive Systems" or their equivalent governing your particular location.
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Wiring Guidelines

This rules must be applied when wiring a M251 Logic Controller system:

e Communication wiring must be kept separate from the power wiring. Route these 2 types of
wiring in separate cable ducting.

Verify that the operating conditions and environment are within the specification values.
Use proper wire sizes to meet voltage and current requirements.

Use copper conductors (required).

Use twisted pair, shielded cables for networks, and fieldbus.

Use shielded, properly grounded cables for all communication connections. If you do not use
shielded cable for these connections, electromagnetic interference can cause signal degradation.
Degraded signals can cause the controller or attached modules and equipment to perform in an
unintended manner.

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Use shielded cables for all communication signals.

e Ground cable shields for all communication signals at a single point’.
e Route communication separately from power cables.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

1Multipoint grounding is permissible if connections are made to an equipotential ground plane
dimensioned to help avoid cable shield damage in the event of power system short-circuit currents.

For more details, refer to Grounding Shielded Cables (see page 73).

NOTE: Surface temperatures may exceed 60° C. To conform to IEC 61010 standards, route
primary wiring (wires connected to power mains) separately and apart from secondary wiring (extra
low voltage wiring coming from intervening power sources). If that is not possible, double insulation
is required such as conduit or cable gains.

66
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Rules for Removable Screw Terminal Block

The following tables show the cable types and wire sizes for a 5.08 pitch removable screw terminal
block (power supply):

7
mm
Hom | == | == | == == == = == =
mm? | 02..25 | 02..25|025.25(025...25| 2x02.1 | 2x02.15 | 2x025..1 | 2x05..15
AWG | 24..14 | 24..14 |23.14 |23.14 | 2x24..17 | 2x24..16 | 2x23..17 | 2x20.16
——=r— 3 Nem | 05.08
@ 3.5 mm (0.14 in.) (, c @m Ib-in | 4.42..5.31

The use of copper conductors is required.

A DANGER

LOOSE WIRING CAUSES ELECTRIC SHOCK

e Tighten connections in conformance with the torque specifications.

e Do not insert more than one wire per connector of the terminal block without the cable ends
specified above.

Failure to follow these instructions will result in death or serious injury.

A DANGER

FIRE HAZARD

Use only the recommended wire sizes for the current capacity of the power supplies.
Failure to follow these instructions will result in death or serious injury.
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DC Power Supply Characteristics and Wiring

Overview

This section provides the characteristics and the wiring diagrams of the DC power supply.

DC Power Supply Voltage Range

If the specified voltage range is not maintained, outputs may not switch as expected. Use
appropriate safety interlocks and voltage monitoring circuits.

A DANGER

FIRE HAZARD

e Use only the recommended wire sizes for the current capacity of the 1/0 channels and power
supplies.

e Forrelay output (2 A) wiring, use conductors of at least 0.5 mm2 (AWG 20) with a temperature
rating of at least 80 °C (176 °F).

e For common conductors of relay output wiring (7 A), or relay output wiring greater than 2 A,
use conductors of at least 1.0 mm2 (AWG 16) with a temperature rating of at least 80 °C
(176 °F).

Failure to follow these instructions will result in death or serious injury.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not exceed any of the rated values specified in the environmental and electrical characteristics
tables.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

68
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DC Power Supply Requirements

The M251 Logic Controller and associated 1/0 (TM2,TM3) require power supplies with a nominal
voltage of 24 Vdc. The 24 Vdc power supplies must be rated Safety Extra Low Voltage (SELV) or
Protective Extra Low Voltage (PELV) according to IEC 61140. These power supplies are isolated
between the electrical input and output circuits of the power supply.

A WARNING

POTENTIAL OF OVERHEATING AND FIRE

e Do not connect the equipment directly to line voltage.
e Use only isolating PELV or SELV power supplies to supply power to the equipment1.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

"For compliance to UL (Underwriters Laboratories) requirements, the power supply must also be
of a type Class Il with a maximum power output availability of less than 100 VA (approximately 4 A
at nominal voltage). A Class Il circuit requires dry indoor use only in non-hazardous locations, and
must be grounded. You must separate Class Il circuits from other circuits. If a non-Class Il power
source is used, either power supply or transformer, you must impose a current limiting device such
as a fuse or a circuit breaker with a maximum rating of 4 A, but never exceeding the limits indicated
in the electric characteristics and wiring diagrams for this equipment. If the indicated rating of the
electrical characteristics or wiring diagrams are greater than 4 A, multiple Class Il power supplies
may be used.

Controller DC Characteristics

This table shows the characteristics of the DC power supply required for the controller:

Characteristic Value
Rated voltage 24 Vdc
Power supply voltage range 19.2...28.8 Vdc
Power interruption time 10 ms at 24 Vdc
Maximum inrush current 50 A
Continuous output power typical 32.6 W | max. 40.4 W
Isolation between DC power supply and internal Not isolated
logic
between DC power supply and protective | 500 Vac
earth ground (PE)
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Power Interruption

The duration of power interruptions where the M251 Logic Controller is able to continue normal
operation varies depending upon the load to the power supply of the controller, but a minimum of
10 ms is maintained as specified by IEC standards.

When planning the management of the power supplied to the controller, you must consider the
power interruption duration due to the fast cycle time of the controller.

There could potentially be many scans of the logic and consequential updates to the 1/O image
table during the power interruption, while there is no external power supplied to the inputs, the
outputs or both depending on the power system architecture and power interruption
circumstances.

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Individually monitor each source of power used in the controller system including input power
supplies, output power supplies and the power supply to the controller to allow appropriate
system shutdown during power system interruptions.

e The inputs monitoring each of the power supply sources must be unfiltered inputs.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.
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DC Power Supply Wiring Diagram
This figure shows the power supply terminal block removal procedure:

(3.15in.)

@ 1,5 mm? min.
AWG 14 max.

*  Type T fuse
For more information, refer to the 5.08 pitch Rules for Removable Screw Terminal block
(see page 67).
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Grounding the M251 System

Overview

To help minimize the effects of electromagnetic interference, cables carrying fieldbus
communication signals must be shielded.

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Use shielded cables for communication signals.

e Ground cable shields for communication signals at a single point 1.
e Always comply with local wiring requirements regarding grounding of cable shields.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

"Multipoint grounding is permissible if connections are made to an equipotential ground plane
dimensioned to help avoid cable shield damage in the event of power system short-circuit currents.

The use of shielded cables requires compliance with the following wiring rules:

e For protective ground connections (PE), metal conduit or ducting can be used for part of the
shielding length, provided there is no break in the continuity of the ground connections. For
functional ground (FE), the shielding is intended to attenuate electromagnetic interference and
the shielding must be continuous for the length of the cable. If the purpose is both functional and
protective, as is often the case for communication cables, the cable must have continuous
shielding.

e \Wherever possible, keep cables carrying one type of signal separate from the cables carrying
other types of signals or power.

Protective Ground (PE) on the Backplane

The protective ground (PE) should be connected to the conductive backplane by a heavy-duty
wire, usually a braided copper cable with the maximum allowable cable section.
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Shielded Cables Connections

Cables carrying fieldbus communication signals must be shielded. The shielding must be securely
connected to ground. The fieldbus communication cable shields must be connected to the
protective ground (PE) with a connecting clamp secured to the conductive backplane of your
installation.

A WARNING

ACCIDENTAL DISCONNECTION FROM PROTECTIVE GROUND (PE)

e Do not use the TM2XMTGB Grounding Bar to provide a protective ground (PE).
e Use the TM2XMTGB Grounding Bar only to provide a functional ground (FE).

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

The shielding of the Modbus cable must be connected to the protective ground (PE).

A DANGER

HAZARD OF ELECTRIC SHOCK

e The grounding terminal connection (PE) must be used to provide a protective ground at all
times.

e Make sure that an appropriate, braided ground cable is attached to the PE/PG ground terminal
before connecting or disconnecting the network cable to the equipment.

Failure to follow these instructions will result in death or serious injury.

EIO0000001486 04/2014 73

E-811



M251 Installation

74 EI00000001486 04/2014

E-812



Part Il
Modicon M251 Logic Controller

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
4 TM251MESC 77
5 TM251MESE 81
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Chapter 4
TM251MESC

TM251MESC Presentation

Description

This figure shows the different components of the TM251MESC logic controller:
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N° Description Refer to

1 Dual port Ethernet switch Ethernet port (see page 90)

2 CANopen port CANopen port (see page 88)

3 Serial line port / Type RJ45 (RS-232 or RS-485) Serial Line (see page 97)

4 Run/Stop switch Run/Stop (see page 40)

5 Status LEDs -

6 TM4 bus connector TM4 Expansion Modules (see page 19)

7 TM3/TM2 bus connector TM3 Expansion Modules (see page 20)

8 SD card slot SD Card (see page 41)

9 USB mini-B programming port / For terminal connection to a | USB Mini-B Programming Port
programming PC (SoMachine) (see page 96)
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TM251MESC

N° Description Refer to
10 Surface mounting lugs -
11 Clip-on lock for 35 mm (1.38 in.) top hat section rail (DIN-rail) | Top Hat Section Rail (see page 58)
12 24 Vdc power supply DC Power supply Characteristics and
Wiring (see page 68)
13 Protective cover (SD card slot and USB mini-B programming |-
port)
14 Locking hook (Hook not included) -
15 Battery holder Real Time Clock (RTC) (see page 36)

Status LEDs

This figure shows the status LEDs:

= PWR
== RUN
mm ERR
. /O
. SD
B BAT

B ETH
. SL
. TM4
. CAN-R
. CAN-E

M251 TM251MESC

The following table describes the system status LEDs:

Label Function Color Status Description
Type
PWR Power Green |On Indicates that power is applied.
Off Indicates that power is removed.
RUN Machine Green |On Indicates that the controller is running a valid application.
status Flashing Indicates that the controller has a valid application that is
stopped.
1 flash Indicates that the controller has paused at BREAKPOINT.
Off Indicates that the controller is not programmed
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TM251MESC

Label Function Color Status Description
Type
ERR Internal Error | Red On Indicates that an operating system error has been detected
Fast flashing Indicates that the controller has detected an internal error
Slow flashing Indicates either that a minor error has been detected if RUN
is ON or that no application has been detected
110 1/0 error Red On Indicates device errors on the serial line, SD card, TM4 bus,
TM3 bus, Ethernet port(s) or CANopen port.
SD SD card Green | On Indicates that the SD card is being accessed
access
BAT Battery Red On Indicates that the battery needs to be replaced.
Flashing Indicates that the battery charge is low.
ETH Ethernet port | Green | On Indicates that the ethernet port is connected and the IP
status address is defined.
3 flashes Indicates that the ethernet port is not connected.
4 flashes Indicates that the IP address is already in used.
5 flashes Indicates that the module is waiting for BOOTP or DHCP
sequence.
6 flashes Indicates that the configured IP address is not valid.
SL Serial line Green |On Indicates the status of serial line (see page 99)
Off Indicates no serial communication
T™M4 Error on TM4 | Red On Indicates that an error has been detected on the TM4 bus
bus Off Indicates that no error has been detected on the TM4 bus
CAN-R CANopen Green | On Indicates that the CANopen bus is operational.
2:2{:29 Off Indicates that the CANopen master is configured.
Flashing Indicates that the CANopen bus is being initialized.
1 flash per Indicates that the CANopen bus is stopped.
second
CAN-E CANopen Red On Indicates that the CANopen bus is stopped (BUS OFF).
error Off Indicates no CANopen detected error.
Flashing Indicates that the CANopen bus is not valid.
1 flash per Indicates that the controller has detected that the maximum
second number of error frames has been reached or exceeded.

2 flashes per
second

Indicates that the controller has detected either a Node
Guarding or a Heartbeat event.

NOTE: All the LEDs flash when the logic controller is being identified. For more details, refer to the
SoMachine Programming Guide.
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TM251MESC

Dimensions

This figures shows the external dimensions of the logic controller:
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Chapter 5
TM251MESE

TM251MESE Presentation

Description

This figure shows the different components of the TM251MESE logic controller:
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N° Description Refer to

1 Dual port Ethernet switch Ethernet port (see page 90)

2 Ethernet port 2 Ethernet ports (see page 93)

3 Serial line port / Type RJ45 (RS-232 or RS-485) Serial Line (see page 97)

4 Run/Stop switch Run/Stop (see page 40)

5 Status LEDs -

6 TM4 bus connector TM4 Expansion Modules (see page 19)

7 TM3/TM2 bus connector TM3 Expansion Modules (see page 20)

8 SD card slot SD Card (see page 41)

9 USB mini-B programming port / For terminal connection to a | USB Mini-B Programming Port
programming PC (SoMachine) (see page 96)
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TM251MESE

N° Description Refer to
10 Surface mounting lugs -
11 Clip-on lock for 35 mm (1.38 in.) top hat section rail (DIN-rail) | Top Hat Section Rail (see page 58)
12 24 Vdc power supply DC Power supply Characteristics and
Wiring (see page 68)
13 Protective cover (SD card slot and USB mini-B programming |-
port)
14 Locking hook (Hook not included) -
15 Battery holder Real Time Clock (RTC) (see page 36)

Status LEDs

This figure shows the status LEDs:
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The following table describes the system status LEDs:

Label Function Color Status Description
Type
PWR Power Green | On Indicates that power is applied.
Off Indicates that power is removed.
RUN Machine Green |On Indicates that the controller is running a valid application.
status Flashing Indicates that the controller has a valid application that is
stopped.
1 flash Indicates that the controller has paused at BREAKPOINT.
Off Indicates that the controller is not programmed
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TM251MESE

Label Function Color Status Description
Type
ERR Internal Error | Red On Indicates that an operating system error has been detected
Fast flashing Indicates that the controller has detected an internal error
Slow flashing Indicates either that a minor error has been detected if RUN
is ON or that no application has been detected
110 1/0 error Red On Indicates device errors on the serial line, SD card, TM4 bus,
TM3 bus, Ethernet port(s) or CANopen port.
SD SD card Green |On Indicates that the SD card is being accessed
access
BAT Battery Red On Indicates that the battery needs to be replaced.
Flashing Indicates that the battery charge is low.
ETH.1 Ethernet port | Green |On Indicates that the ethernet port is connected and the IP
ETH.2 status address is defined.
3 flashes Indicates that the ethernet port is not connected.
4 flashes Indicates that the IP address is already in used.
5 flashes Indicates that the module is waiting for BOOTP or DHCP
sequence.
6 flashes Indicates that the configured IP address is not valid.
SL Serial line Green |On Indicates the status of serial line (see page 99)
Off Indicates no serial communication
T™M4 Erroron TM4 | Red On Indicates that an error has been detected on the TM4 bus
bus Off Indicates that no error has been detected on the TM4 bus

NOTE: All the LEDs flash when the logic controller is being identified. For more details, refer to the
SoMachine Programming Guide.
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TM251MESE

Dimensions

This figure shows the external dimensions of the logic controller:
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Part Il

Modicon M251 Logic Controller Communication

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
6 Integrated Communication Ports 87
7 Connecting the M251 Logic Controller to a PC 101
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Chapter 6

Integrated Communication Ports

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
CANopen Port 88
Ethernet Port 90
TM251MESE Specific Considerations 93
USB Mini-B Programming Port 96
Serial Line 97
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Integrated Communication Ports

CANopen Port

CANopen Capabilities
The Modicon M251 Logic Controller CANopen master has the following features:

Maximum number of slaves on the bus 63 CANopen slave devices

Maximum length of CANopen fieldbus cables According to the CAN specification (see cable length
and transmission speed).

Maximum number of PDO managed by the master | 252 TPDOs + 252 RPDOs

For each additional CANopen slave,

e the application size increases by an average of 10 Kbytes which conceivably could result in
exceeding memory limits.

e the configuration initialization time at the startup increases which conceivably could result in a

watchdog timeout.
Although SoMachine does not restrict you from doing so, we recommend that you not exceed more
than 63 CANopen slave modules (and/or 252 TPDOs and 252 RPDOs) in order to have a sufficient
performance tolerance and to avoid any performance degradation.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not connect more than 63 CANopen slave devices to the controller to avoid system overload
watchdog condition.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

NOTICE

DEGRADATION OF PERFORMANCE
Do not exceed more than 252 TPDOs and 252 RPDOs for the Modicon M251 Logic Controller.
Failure to follow these instructions can result in equipment damage.
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Integrated Communication Ports

CANopen Wiring Diagram

The CANopen plug is a male sub-D9 terminal block:

6 —ro
03
. 5
Pin Signal Description
1 - Reserved
2 CAN_L CAN_L bus line
3 CAN_GND CAN ground
4 - Reserved
5 (CAN_SHLD) Optional CAN shield
6 GND Ground
7 CAN_H CAN_H bus line
8 - Reserved
9 (CAN_V+) Optional CAN external positive supply

Cable Length

Transmission speed is limited by the bus length and the type of cable used.

This table describes the relationship between the maximum transmission speed and the bus length
(on a single CAN segment without a repeater).

Maximum Transmission baud Rate Bus Length

1000 Kbps 20 m (65 ft)

800 Kbps 40 m (131 ft)

500 Kbps 100 m (328 ft)
250 Kbps 250 m (820 ft)

125 Kbps 500 m (1,640 ft)
50 Kbps 1000 m (3280 ft)
20 Kbps 2500 m (16,400 ft)
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Integrated Communication Ports

Ethernet Port

Overview

The M251 Logic Controller is equipped with Ethernet communications ports:

Reference Number of Ports Port Name

TM251MESC 2 (one dual Ethernet port switch) | Ethernet

TM251MESE 2 (one dual Ethernet port switch) | Ethernet 1
1 Ethernet 2

Characteristics

This table describes the different Ethernet characteristics:

Characteristic

Description

Function

Modbus TCP/IP, SoMachine protocol, EtherNet I/P

Connector type

RJ45

Auto negotiation

from 10 M half duplex to 100 M full duplex

Cable type

Shielded

Automatic cross-over detection

Yes

90
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Integrated Communication Ports

Pin Assignment
This figure shows the RJ45 Ethernet connector pin assignment:

This table describes the RJ45 Ethernet connector pins:

Pin N° Signal
1 TD+

2 TD-

3 RD+

4 -

5 -

6 RD-

7 -

8 -

NOTE: The controller supports the MDI/MDIX auto-crossover cable function. It is not necessary to
use special Ethernet crossover cables to connect devices directly to this port (connections without
an Ethernet hub or switch).

NOTE: Ethernet cable disconnection is detected every second. In case of disconnection of a short
duration (< 1 second), the network status may not indicate the disconnection.
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Integrated Communication Ports

Status LED
This figure shows RJ45 connectors status LED:

This table describes the Ethernet status LEDs:

Label Description LED
Color Status Description

1 Ethernet link Green/Yellow Off No link

Solid yellow Link at 10 Mbit/s

Solid green Activity at 100 Mbit/s
2 Ethernet activity Green Off No activity

On Transmitting or receiving data
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Integrated Communication Ports

TM251MESE Specific Considerations

Ethernet Ports

The TM251MESE has 2 different Ethernet networks. Each one get its own and unique IP and MAC
address.

The 2 Ethernet networks are called Ethernet 1 and Ethernet 2:

e Ethernet 1is made of 2 switched Ethernet ports dedicated to communication between machines
or with the factory network.

e Ethernet 2 is made of 1 Ethernet port dedicated to fieldbus device connections.

For example, you can:
e Connect your PC to the Ethernet 1.
e Use a Modbus TCP 1I/O scanner with the Ethernet 2.
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Integrated Communication Ports

System Architecture

This figure is an example of an Ethernet architecture with 2 TM251MESE.

Ethernet
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94 EI00000001486 04/2014

E-832



Integrated Communication Ports

This figure is an example of an Ethernet architecture with TM251MESE and TM4ES4.
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Integrated Communication Ports

USB Mini-B Programming Port

Overview

The USB Mini-B Port is the programming port you can use to connect a PC with a USB host port
using SoMachine software. Using a typical USB cable, this connection is suitable for quick updates
of the program or short duration connections to perform maintenance and inspect data values. It
is not suitable for long-term connections such as commissioning or monitoring without the use of
specially adapted cables to help minimize electromagnetic interference.

A WARNING

INOPERABLE EQUIPMENT OR UNINTENDED EQUIPMENT OPERATION

e You must use a shielded USB cable such as a BMX XCAUSBHO0-- secured to the functional
ground (FE) of the system for any long-term connection.
e Do not connect more than one controller at a time using USB connections.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

Characteristics

This table describes the characteristics of the USB Mini-B programming port:

Parameter USB Programming Port
Function Compatible with USB 2.0
Connector type Mini-B

Isolation None

Cable type Shielded

96
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Integrated Communication Ports

Serial Line

Overview

The serial line:

e Can be used to communicate with devices supporting the Modbus protocol as either master or
slave, ASCII protocol (printer, modem...) and SoMachine Protocol (HMI,...).

e provides a 5 Vdc power distribution.
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Integrated Communication Ports

Characteristics

Characteristic Description

Function RS485 or RS232 software configured
Connector type RJ45

Isolation Non-isolated

Maximum baud rate 1200 up to 115 200 bps

Cable Type Shielded

Maximum length

15 m (49 ft) for RS485
3m (9.84 ft) for RS232

Polarization

Software configuration is used to connect when the
node is configured as a master.
560 Qresistors are optional.

5 Vdc power supply for RS485

Yes

NOTE: Some devices provide voltage on RS485 serial connections. It is necessary to avoid
connection of these voltage lines to your controller as they may damage the controller serial port

electronics and render the serial port inoperable.

NOTICE

INOPERABLE EQUIPMENT

Use only the VW3A8306R-+ serial cable to connect RS485 devices to your controller.

Failure to follow these instructions can result in equipment damage.
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Integrated Communication Ports

Pin Assignment

The following figure shows the pins of the RJ45 connector:

This table describes the pin assignment of the RJ45 connector:

Pin RS232 RS485

1 RxD N.C.

2 TxD N.C.

3 N.C. N.C.

4 N.C. D1 (A+)
5 N.C. DO (B -)
6 N.C. N.C.

7 N.C.* 5Vdc

8 Common Common

*: 5 Vdc delivered by the controller, do not connect.
N.C.: No connection

RxD: Received data

TxD: Transmitted data

A WARNING

UNINTENDED EQUIPMENT OPERATION
Do not connect wires to unused terminals and/or terminals indicated as “No Connection (N.C.)".

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

Status LED

This table describes the serial line status LED:

Label Description LED
Color Status Description
SL Serial line Green On Indicates the activity of the serial line.
Off Indicates no serial communication.
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Chapter 7
Connecting the M251 Logic Controller to a PC

Connecting the Controller to a PC

Overview

To transfer, run, and monitor the applications, connect the controller to a computer, that has
SoMachine installed, using either a USB cable or an Ethernet connection (for those references that
support an Ethernet port).

NOTICE

INOPERABLE EQUIPMENT
Always connect the communication cable to the PC before connecting it to the controller.
Failure to follow these instructions can result in equipment damage.
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Connecting the M251 Logic Controller to a PC

USB Powered Download

In order to execute limited operations, the M251 Logic Controller has the capability to be powered
through the USB Mini-B port. A diode mechanism avoids having the logic controller both powered
by USB and by the normal power supply, or to supply voltage on the USB port.

When powered only by USB, the logic controller executes the firmware and the boot project (if any)
and the 1/0 board is not powered during boot (same duration as a normal boot). USB powered
download initializes the internal flash memory with some firmware or some application and
parameters when the controller is powered by USB. The preferred tool to connect to the controller
is the Controller Assistant.

The controller packaging allows easy access to USB Mini-B port with minimum opening of the
packaging. You can connect the controller to the PC with a USB cable. Long cables are not suitable
for the USB powered download.

A WARNING

INSUFFICENT POWER FOR USB DOWNLOAD
Do not use a USB cable longer than 3m (9.8 ft) for USB powered download.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

NOTE: It is not intended that you use the USB Powered Download on an installed controller.
Depending on the number of 1/0O expansion modules in the physical configuration of the installed
controller, there may be insufficient power from your PC USB port to accomplish the download.
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Connecting the M251 Logic Controller to a PC

USB Mini-B Port Connection

TCSXCNAMUMBSP: This USB cable is suitable for short duration connections such as quick
updates or retrieving data values.

BMXXCAUSBHO018: Grounded and shielded, this USB cable is suitable for long duration
connections.

NOTE: You can only connect 1 controller or any other device associated with SoMachine and its
component to the PC at any one time.

The USB Mini-B Port is the programming port you can use to connect a PC with a USB host port
using SoMachine software. Using a typical USB cable, this connection is suitable for quick updates
of the program or short duration connections to perform maintenance and inspect data values. It
is not suitable for long-term connections such as commissioning or monitoring without the use of
specially adapted cables to help minimize electromagnetic interference.

A WARNING

INOPERABLE EQUIPMENT OR UNINTENDED EQUIPMENT OPERATION

e You must use a shielded USB cable such as a BMX XCAUSBHO-+* secured to the functional
ground (FE) of the system for any long-term connection.

e Do not connect more than one controller at a time using USB connections.

Failure to follow these instructions can result in death, serious injury, or equipment

damage.

The communication cable should be connected to the PC first to minimize the possibility of
electrostatic discharge affecting the controller.

BMXXCAUSBHO018 TM251MESe

HE . I8 —

A So UsB (1.8m/59f) USB Mini-B

Machin fas)
} TCSXCNAMUM3P
I I 1M
usB (3m/9.81) USB Mini-B
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Connecting the M251 Logic Controller to a PC

To connect the USB cable to your controller, follow the steps below:

Step

Action

1

1a If making a long-term connection using the cable BMXXCAUSBHO018, or other cable with a
ground shield connection, be sure to securely connect the shield connector to the functional
ground (FE) or protective ground (PE) of your system before connecting the cable to your
controller and your PC.

1b If making a short-term connection using the cable TCSXCNAMUMS3P or other non-grounded
USB cable, proceed to step 2.

Connect your USB cable to the computer.

Open the hinged access cover.

Connect the Mini connector of your USB cable to the controller USB connector.

Ethernet Port Connection

You can also connect the controller to a PC using an Ethernet cable.

TM251MESe

490NTWO00ee

To connect the controller to the PC, do the following:

Step

Action

1

Connect your Ethernet cable to the PC.

2

Connect your Ethernet cable to the Ethernet port on the controller.

104
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Glossary ﬁ

A
ASCII
(American standard code for Information Interchange) A protocol for representing alphanumeric
characters (letters, numbers, certain graphics, and control characters).
B
bps
(bit per second) A definition of transmission rate, also given in conjunction with multiplicator kilo
(kbps) and mega (mbps).
C
CANopen
An open industry-standard communication protocol and device profile specification (EN 50325-4).
CFC

(continuous function chart) A graphical programming language (an extension of the IEC 61131-3
standard) based on the function block diagram language that works like a flowchart. However, no
networks are used and free positioning of graphic elements is possible, which allows feedback
loops. For each block, the inputs are on the left and the outputs on the right. You can link the block
outputs to the inputs of other blocks to create complex expressions.

continuous function chart language

A graphical programming language (an extension of the IEC61131-3 standard) based on the
function block diagram language that works like a flowchart. However, no networks are used and
free positioning of graphic elements is possible, which allows feedback loops. For each block, the
inputs are on the left and the outputs on the right. You can link the block outputs to inputs of other
blocks to create complex expressions.

D

DIN
(Deutsches Institut fir Normung) A German institution that sets engineering and dimensional
standards.
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Glossary

E

EIA rack

EN

FBD

FE

HE10

IEC

(electronic industries alliance rack) A standardized (EIA 310-D, IEC 60297, and DIN 41494
SC48D) system for mounting various electronic modules in a stack or rack that is 19 inches
(482.6 mm) wide.

EN identifies 1 of many European standards maintained by CEN (European Committee for
Standardization), CENELEC (European Committee for Electrotechnical Standardization), or ETSI
(European Telecommunications Standards Institute).

F

(function block diagram) One of 5 languages for logic or control supported by the standard IEC
61131-3 for control systems. Function block diagram is a graphically oriented programming
language. It works with a list of networks, where each network contains a graphical structure of
boxes and connection lines, which represents either a logical or arithmetic expression, the call of
a function block, a jump, or a return instruction.

(functional Earth) A common grounding connection to enhance or otherwise allow normal
operation of electrically sensitive equipment (also referred to as functional ground in North
America).

In contrast to a protective Earth (protective ground), a functional earth connection serves a purpose
other than shock protection, and may normally carry current. Examples of devices that use
functional earth connections include surge suppressors and electromagnetic interference filters,
certain antennas, and measurement instruments.

H

Rectangular connector for electrical signals with frequencies below 3 MHz, complying with IEC
60807-2.

(international electrotechnical commission) A non-profit and non-governmental international
standards organization that prepares and publishes international standards for electrical,
electronic, and related technologies.
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Glossary

IEC 61131-3
Part 3 of a 3-part IEC standard for industrial automation equipment. IEC 61131-3 is concerned with
controller programming languages and defines 2 graphical and 2 textual programming language
standards. The graphical programming languages are ladder diagram and function block diagram.
The textual programming languages include structured text and instruction list.

(instruction list) A program written in the language that is composed of a series of text-based
instructions executed sequentially by the controller. Each instruction includes a line number, an
instruction code, and an operand (refer to IEC 61131-3).

instruction list language
A program written in the instruction list language that is composed of a series of text-based
instructions executed sequentially by the controller. Each instruction includes a line number, an
instruction code, and an operand (see IEC 61131-3).

IP 20
(ingress protection) The protection classification according to IEC 60529 offered by an enclosure,
shown by the letter IP and 2 digits. The first digit indicates 2 factors: helping protect persons and
for equipment. The second digit indicates helping protect against water. IP 20 devices help protect
against electric contact of objects larger than 12.5 mm, but not against water.

L

ladder diagram language
A graphical representation of the instructions of a controller program with symbols for contacts,
coils, and blocks in a series of rungs executed sequentially by a controller (see IEC 61131-3).

LD
(ladder diagram) A graphical representation of the instructions of a controller program with symbols
for contacts, coils, and blocks in a series of rungs executed sequentially by a controller (refer to
IEC 61131-3).

M

master/slave
The single direction of control in a network that implements the master/slave mode.

Modbus
The protocol that allows communications between many devices connected to the same network.
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Glossary

N

NEMA
(national electrical manufacturers association) The standard for the performance of various
classes of electrical enclosures. The NEMA standards cover corrosion resistance, ability to help
protect from rain, submersion, and so on. For IEC member countries, the IEC 60529 standard
classifies the ingress protection rating for enclosures.

P

PDO
(process data object) An unconfirmed broadcast message or sent from a producer device to a
consumer device in a CAN-based network. The transmit PDO from the producer device has a
specific identifier that corresponds to the receive PDO of the consumer devices.

PE
(protective Earth) A common grounding connection to help avoid the hazard of electric shock by
keeping any exposed conductive surface of a device at earth potential. To avoid possible voltage
drop, no current is allowed to flow in this conductor (also referred to as protective ground in North
America or as an equipment grounding conductor in the US national electrical code).
R

RJ-45

A standard type of 8-pin connector for network cables defined for Ethernet.

RPDO
(receive process data object An unconfirmed broadcast message or sent from a producer device
to a consumer device in a CAN-based network. The transmit PDO from the producer device has a
specific identifier that corresponds to the receive PDO of the consumer devices.

RS-485
A standard type of serial communication bus, based on 2 wires (also known as EIA RS-485).

RxD
The line that receives data from one source to another.

S

SFC
(sequential function chart) A language that is composed of steps with associated actions,
transitions with associated logic condition, and directed links between steps and transitions. (The
SFC standard is defined in IEC 848. Itis IEC 61131-3 compliant.)

108 E|ooooooo14ze é)4/2014



Glossary

ST
(structured text) A language that includes complex statements and nested instructions (such as
iteration loops, conditional executions, or functions). ST is compliant with IEC 61131-3.

T

terminal block
(terminal block) The component that mounts in an electronic module and provides electrical
connections between the controller and the field devices.

TPDO
(transmit process data object) An unconfirmed broadcast message or sent from a producer device
to a consumer device in a CAN-based network. The transmit PDO from the producer device has a
specific identifier that corresponds to the receive PDO of the consumer devices.

TxD
The line that sends data from one source to another.
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Product Summary

1. Product Summary

1.1. Introduction
The present Installation Guide describes the hardware of the eWON COSY 131 family.
The eWON Cosy 131 family is a set of 3 industrial gateways/routers.

The eWON Cosy 131 is fully compatible with the Talk2M cloud connectivity services
(www.talk2M.com).

1.2. Concept of the eWON COSY 131 Family

The Cosy 131 is available in 3 different versions depending on their communication
interface:

* Ethernet Switch Cosy 131 Ethernet
*  WiFi & Ethernet Switch Cosy 131 WiFi
« 3G+ & Ethernet Switch Cosy 131 Cellular 3G+

1.3. General specification of the hardware platform

Industrial design (24 VDC power supply, DIN Rail
mounting, extended temperature)

Processor ARM9
Backed up real time clock (RTC)

Design

Cleex Backup battery lifetime has 10 years expectancy
Ethernet Interface LAN Ethernet port 10/100 Mbps
Digital Input 2

Digital Output 1
Mounting Latch for DIN rail EN50022-compliant

1.4. Typical applications
+ Remote Access of Ethernet devices using Talk2M connection

* Industrial VPN router

Page 4/ 30 eWON COSY 131 | IG 022
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1.5. Type and Part Numbers

The available part numbers are:

EC61330_00MA COSY 131 LAN/WAN - Ethernet Only Switch 4-Ports
EC6133C_O0OMA COSY 131 LAN/WAN, WIFI — Ethernet Swifch + WiFi

EC6133D_00MA COSY 131 LAN/WAN -3G+ Penta - Ethernet Switch + 3G+
Table: List of the available part numbers

- Note -

The MA suffix means Multiple languages A (ENG, FR, DE, SP)

The part number syntax is explained in 3.1. Label

eWON COSY 131 | IG 022
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Safety, Environmental & Regulatory Information

2. Safety, Environmental & Regulatory Information

2.1. Scope

The present heading addresses Safety, Environmental & Regulatory Information for the
eWON Cosy 131 family.

2.2. Power supply
The external power supply is a third party device that is not part of this cerfification.

The device shall be supplied by a LPS power supply certified according to IEC/UL60950-1 or

Class 2 per NEC (See annex A.2. Specification of the External Power Supply for detailed
information).

2.3. Applicable Directives, Standards and Compliance

The product described in the present Installation Guide complies with the CE, R&TTE
directives and the FCC regulations related to the wireless modems.

The product described in the present Installation Guide belongs to class A Information
Technology Equipment (ITE). In a domestic environment this product may cause radio
interference in which case the user may be required to take appropriate measures.

2.3.1. Applicable European Directives

The product described in the present Installation Guide is in conformity with the following EC
directives:

* RoHS Directive 2011/65/EU
« EMC Directive 2004/108/EC

» R&TTE Directive 1999/5/EC (for versions includind RF modem:s)
The product conforms to the corresponding R&TTE articles:
RF spectrum efficiency (Art 3.2); EMC (Art. 3.1b); Safety (Art. 3.1a)

* REACH Directive 2006/121/EC
o For COSY 131, Cellular 3G+ only: fo comply with R&TTE directive
* Antenna must be mounted on a grounded plate

» RFI suppressors must be mounted on the power supply cable in the following
order, starting at 3cm of the connector and going to the power supply:

m  Wurth Elecktronik 742-717-33
m  Wurth Elecktronik 742-716-22
m  Wurth Elecktronik 742-711-11

Page 6/ 30 eWON COSY 131 | IG 022
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2.3.2. Applicable Safety Standards

The product described in the present Installation Guide is in conformity with the following
safety standards:

+ |EC/EN 60950-1
* UL 60950-1
+ CSA-C22.2 No 60950-1-07

2.3.3. FCC Compliance

The product described in the present Installation Guide complies with Part 15 of the FCC
Rules. Operating is subject to the following two conditions:

» This device may not cause harmful interference, and

» This device must accept any interference received, including interference that may
cause undesired operation.

2.3.4. Certifications

The product described in the present Installation Guide has been certified by authorized
bodies:

* UL Certificate Of Compliance (CoC) for Ordinaty Locations # E350576 for a TMRA of
60°C
» CB certificate # DK-42240-UL

These certificates can be downloaded as PDF files on the eWON Support web site:
http://support.ewon.biz/official-documents

2.4. Field implementation & environmental conditions

2.4.1. Ingress Protection

The eWON COSY 131 has an IP20 protection grade. Therefore, the eWON COSY is NOT suited
for outdoor mounting. It has to be integrated in an electrical cabinet, protected from
excessive heat, humidity and dust. Do not push any sharp object into the air vents or
openings of the equipment.

2.4.2. Mounting Recommendations

The normal mounting position of the eWON CQOSY is wall mounted on a horizontal Omega
type DIN-rail (EN 50022).

* Mounting the unit on DIN-rail
Pull the slide lock (located at the bottom of the unit's back-side) downwards and
present the unit in front of the DIN rail. Tilt the eWON upwards in order to hang it on the
upper edge of the DIN rail by its hook. Gently tilt the unit downwards unfil it finds its
original posifion. Pull the slide lock upwards to fix and lock the unit on the DIN rail.

Page 7 / 30 eWON COSY 131 | IG 022
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* Removing the unit from DIN-rail
Release the unit by pulling the slide lock downwards while gently filting the unit

upwards. Free the unit by unhooking it from the upper rail edge. See 2.4.2 Mounting
instructions
The product is infended to be mounted vertically, label on the right side

Installation on DIN-rai Wall mounting position
oo w 1

[ [ oy
il

SR

1 SIM card slot

2 DIN rail mounting braket

3 Screw holes intended to receive M4 screws with an 8mm diameter head

eWON COSY 131 | IG 022
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To ensure a proper ventilation of the equipment, a free gap of at least 2 cm must be
respected in front of all upper & lower ventilation openings of the unit.

A free gap of at least T cm must be respected on each side of the unit.

Keep this 2 cm zone clear for heat dissipation
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for heat dissipation e T 1—.]
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Keep this 1 cm zone clear
or fresh air access
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i | § oo 1
" _) = ,
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ol b 4 ® ®
{ t ] ]
A \ i /
4 ’, ~ X

o

Keep this2 cm zone clear for fresh air access

- Cavution -

In any other mounting position than the one explained here above, the specified temperature
has to be derated to -25°C to +40°C.
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2.4.3. Cabling rules

Shielded cables must be used for Ethernet and USB connectivity to comply with the EMC
requirements.

USB cable must be
» shorter than 3m;
* USB 2.0 type
e Maximum current per contact : 0.5A (or better)

* "A” plug connected to the eWON

2.4.4. Environmental conditions

The equipment will operate properly within the following environmental limits if it has been
correctly mounted according to the above mentioned recommendations:

Operating T° -25°C to +70°C

Relative Humidity 10 to 95% non-condensing
Operating altitude Up to maximum 2000m
Storage temperature -40 to +70 °C

Storage Humidity 10 to 95% non-condensing
Storage altitude Up to maximum 3000m

2.4.5. Earthing

Earthing the eWON is necessary to eliminate unwanted transients (lightning protection) and
to conform to the EMC requirements. Therefore, a functional earth (FE) terminal is available
on the main connector as shown in A.2. Specification of the External Power Supply, Connect
this terminal directly to allow impedance ground. Shielded cables have to be used for
Ethernet and USB to comply with the EMC requirements.

2.5. Battery

The COSY contains a CR2032 bafttery. This battery is used to maintain the real fime clock up-
to-date even when the unit is not powered.

- Cauvtion -

Risk of explosion if battery is replaced by an incorrect type.
The battery is not attended to be replaced on consumer's side. The product shall be returned
fo manufacture for replacement.
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3. Hardware description

3.1. Label

The identification label of the eWON COSY 131 is placed on the right hand side of the
housing. The different parts of the label are described below:

eWON COSY 131 Ethernet Label Description

PN Part Number
(see syntax table below)

Serial number on the form

EC61330_00MA/S
1501-0001-22
0003.2701 7B 8C E YY = Year of production
. 0 12-24V 7= 25A P WW = Week of production
$SSS = sequential mfg order
e nBeg L C € @ C PP = product type
www.ewon.biz 0682 g:Esﬂ
L R J  MAC  MAC address of the Ethernet
adapter

Rating Power supply requirements

Marks CE, UL,... logos if applicable

Marks Description

c € Conformité Européenne or European Conformity (EC)
0682 Notified Body Number, warrantor of the CE Mark validation
B“S UL Listed (Underwriters Laboratories)
LISTED

HC FCC Federal Communications Commission

Page 11 /30 eWON COSY 131 | IG 022
E-861



€ caWON

MACHINES CAN TALK Chapter 3

Hardware description

Label can have variant marks depending of models

r 3 -~ ™

EC6133C_00OM
~OSY ? O _NS . PN EC6133D_00MAJS
1501-0001-22 ¢ COSY 131 3G
00327 01 78 8F = g SN 1448-0005-22 _
o shisbd i 3 PR MAC 000327017B8E 54
i )7 8001 CF 38 - o e
--. Rat i - e :' ; el 2R4ETCORIATTETN —d,
ng:12-24V o » - PERE Rating 1224V = 25A —_—
e F"‘ D QUQWF1 Contains
Made in Beigium C € urlu C $123A-BGTWFY Made in Belgium c € @ .’c“f-;:?;??é‘
www. ewon.biz 0682 Eam = www.ewon . biz I
i I ! 0682 essosrs )
eWON COSY 131 WiFi eWON COSY 131 - 3G Penta

EC6133m_cclLL[suffix]

EC name of the family EC for eWON COSY

6 number corresponding to the HW platform. 6 for "Cosy 131" platform
1 is communication options 1. 1 One Ethernet

3 Is communication options 2. 3 Three Ethernet

3 field communication option. 3 USB

0 No modem

m modem communication opftion. C WiFi
D HSUPA Modem

is one or more digits or letters

ce that correspond to software options 00 = no software opfion
LL Defines the firmware language MA UK+ FR + DE + SP
h H L oh ; compliance with the
[suffix]  COn haveanopfional */" character s UL/IEC/EN 60950
Defines the compliances of the unit standard
Page 12/ 30 eWON COSY 131 | IG 022
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3.2. Mechanical dimensions

107.80 mm
= :
H lizazR:R:8:R:R:4
| . s
I : 8
o 3
-
| g |3 2
| =
2
‘ 2
$
| | (=] = -
| - —
| g g 3 g
3 ey v}
3 o =]
‘ ‘ B 3 3
T— e T T 3 3
- Ll
28 mm
3 IS
33 mm @ 3
E 3
3
&
o
o
=
3
42,60 mm 42,60 mm

3.3. Overal description
3.3.1. Front

S o

1 Reset button

2  Status LEDs panel

LAN/WAN Ethernet ports and corresponding status LEDs
(Red: WAN / Green: LAN)

4 USB slof

5 SD card slot *

e SD Card is not supported for the moment
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3.3.2. Upper side T _ B

Connector . Y 3 @

S »

1 Main connector including power input terminal, 1DO and 2 DI

For more information about the connector see in A.1. Main Connector
3.3.2. Status LED panel (COSY 131 - All version):

)

11 l%}

Oen
O rwr
B usk
[ key
O oz
& t2m

0
N

Button BIT input
Green ON = Reset being pressed

BI1

Power
PWR Green ON = Power is present

User
USR  Green ON+OFF slowly = Unit is OK
RED pattern = special attention required

Digital IN 1 — Green = ON: Signal on input 1 detected

KEY See. Digital Output & Digital Inputs
Digital IN 2 — Green = ON: Signal on input 2 detected

DI2 See. Digital Output & Digital Inputs
Talk2M - Green ON = Talk2M VPN connection established

T2M  see. Digital Output & Digital Inputs
Internet

@ Green ON = Internet is configured on the eWON COSY
Page 14/ 30 eWON COSY 131 | 1IG 022
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S o o

1 / SMA male connector for WIFI antenna

Modem status

2 ST Green ON = WiFi connected

Reception signal level

< Red ON = Poor signal

4 Reception signal level
Red ON = Signalis OK

5 Reception signal level

Red ON = Good signall

3.3.3.2. Status LED panel (COSY 131 - Cellular 3G+)

S T o

1 / SMA female connector for GSM antenna
2 ST Modem status
Green ON = Modem connected
3 Reception signal level
Red ON = Poor signal
4 Reception signal level
Red ON = Signal is OK
5 Reception signal level
Red ON = Good signal
Page 15/ 30 eWON COSY 131 | IG 022
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3.4. Radio communication models
- Warning -

This device is intended to be used in fixed or mobile applications only (not for portable
applications). The antenna used for this transmitter has to be installed in a space providing a
safe distance of at least 20 cm without encountering any person and must not be co-located
or operating in conjunction with any other antenna or transmitter.

3.4.1. COSY 131 with internal WiFi modem

Cosy 131 — Wifi

Protocols and Frequencies IEEE802.11b/g/n, 2.4GHz - Channels: 1 fo 11(inclusive)

Antenna Connector Type RP-SMA

valets

Impedance 50 Ohms
> 17 dBm, IEEE 802.11b

Antenna Input Power
(included in the delivery) > 15 dBm, IEEE 802.11g/n
Tightenin 0.5 Nm. In the absence of a torque
9 9 wrench, a soft manual tightening is
Torque

sufficient.

Device conformity has been tested with the reference antenna: Pulse W1030.

* The product complies with the R&TTE directive, the FCC, the IC and Japan regulations
related to the Wifi communications.

* Absolute maximum antenna gain as per FCC's rules and regulations, 47CFR:
m Part 15C : 2.14dBi

* Modifications cannot be made by the user if it influences the normal behavior of the
device.

* The user shall be informed about modem identification numbers according to their
national authorities.
This product contains part identified as follows by national authorities:
—FCC ID: QOQWFI11
—IC ID: 5123A-BGTWFI111
—RRA ID: KCC-CRM-BGT-WFI11
— GITEKI (MIC) ID: 209-J00061

Page 16 / 30 eWON COSY 131 | IG 022
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3.4.2. COSY 131 with internal 3G+ Penta modem

Cosy 131 — Cellular 3G+

Protocols and Frequencies

GSM/GPRS/EDGE - 850, 200, 1800, 1900 MHz
UMTS/HSUPA - 800/850, 00,AWS 1700,1900,2100 Mhz

Class 5 bands GPRS/EDGE Class 33
Antenna Connector Type SMA

Impedance 50 Ohms

<= 5:1 Absolute max. to avoid permanent
damage

Antenna VSWR <= 2:1 Limit to fulfill all regulatory
(not included in the delivery*) requirements
Inout Power > 33 dBm (2W) peak power in GSM
P > 24 dBm average power in WCDMA
Tightening 0.5 Nm. In the absence of a torque
Torque wrench, a soft manual tightening is sufficie

Device conformity has been tested with the reference antenna: Taoglas TG.09.0113

is at the rear of the COSY 131

(*) 3G antenna has to be purchased separately, 3G penta band antenna is available from
eWON with FAC90501_0000 as reference

The product complies with the R&TTE directive, the FCC, the IC and Japan regulations
related to the GSM modem:s.

Absolute maximum antenna gain as per FCC's rules and regulations, 47 CFR :
m - Part 22H : 5.22dBi;
m - Part 27 :3.31dBi;
m - Part 24E : 6.4508Bi.

Modifications cannot be made by the user if it influences the normal behavior of the
device.

The user shall be informed about modem identification numbers according to their
national authorities:

This product contains part identified as follows by national authorities:

—FFC ID: RIZHEQ10

—ICID: 5131A-HE910

— GITEKI (MIC) ID: 005-100269

- JATE ID: AD12-0318001
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E-867



" eWON

MACHINES CAN TALK Chapter 3

Hardware description

3.5. LAN Switch Specifications

3.5.1. Boot process

During the (re)boot process, the eWON prevents the switch feature from working. This means
that it might require little fime starting from the power on (or the reboot request) to get the
LAN switch to be fully operational.

When an eWON router is configured to operate a certain way, it is part of the strategy, if no
other method worked, to reboot itself. This is the ultimate eWON strategy to try restoring the
requested communication channels and be consistent with requested configuration.

Page 18/ 30 eWON COSY 131 | 1IG 022
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4. COSY IP Address & Access to the Web Configuration

4.1. Factory Default IP settings

Characteristics Value(s)

LAN [P Address 10.0.0.53
LAN Subnet Mask 255.255.255.0
Gateway 0.0.0.0

4.2. Powering ON

Power on the unit and wait approximately 25 sec. unftil the boot process is finished.
After a successful boot process the USR LED is flashing green ON & OFF slowly.

If the USR LED is flashing RED according to a given pattern, it indicates that the boot process
was inferrupted due to a problem. Most frequent problems include :

« aduplicate IP address was detected on the LAN Network
USR LED flashing patternis RED 1x short, 1x long

For the other LED patterns in case of error, please refer to the General Reference
Guide RG-001.

4.3. Setting the eWON COSY LAN IP Address

You can easily establish your first communication with your eWON COSY by using our
companion tool eBuddy which can be downloaded from http://support.ewon.biz/software

Connect one of the LAN-ports (by default, port No. 1 is always a LAN port) of your COSY with
your PC point-to-point or through a network where there is no risk that the eWON's default
IP-address (10.0.0.53) would conflict with another connected device.

Start the eBuddy application. This one scans the network through the Ethernet adapter and
retrieves the connected eWON, including its IP address, Subnet Mask and serial number. The
application also allows you to change the default IP address without being necessarily in
the same network range.
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Start the eBuddy utility on your PC

In the home page,
select Set IP Address

Fill in the Serial Number of your COSY
or click on Browse and select it.

The Serial Number of the COSY is on
its label, see in 3.1.Label

Click Next

Enter a new LAN IP address
and Subnet Mask.

Click Next
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[BleBuddy - eWON Maintenance Utility
File Wiew Tools Help

eBuddy

Set IP Address

The eWON companion

& -k thig link to set or modify the IP address of an eWON.

Update Firmware

s link to update the firmware of an eWON.
ure eBuddy was updated with the latest firmware)

Backup/Restore Application

Click this link to backup or restore your eWON application.

[sJeBuddy - eWON Maintenance Utility
File Yiew Tools Help

eBuddy

Set IP Address

The eWON companion

IP Address Wizard ¥

Welcome to the IP Address Wizard
Which eWOM would you ke to configure? @

Setial Mumber! BrawsaU

Click this link to back User Lagin

Click this link to set of

Update Firmware

adm

Update eBudd Username:

Password: ey

Download the latest
operations.

SR <Eac Cancel y
“"\...n\‘-, - * RE ST g L

File Yew Took Help

eBuddy

Set IP Address

The eWON companion

IP Address Wizard
Click this link to set of
IP Address .
Here you can specify the new IP settings awo“ >

Update Firmware

Serial Mumber:  0830-0012-59

Phddesss | 192168, 0 . 5 w

Subnet Masks | 255 . 255 . 255 . O %

Click this link to back]

Update eBuddy

Download the latest g
operations.

Switch to List Mode (A

Click this ‘irlktﬂ displ
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Wait until the address is
updated and the device has

rebooted. eBuddey

Set IP Address

File Y%iew Tools Help

The eWON companion

Click this link to set g

Click Finish. O Update of remote device

Click this link to updg
(Mal sure eBuddy

Backup/Restore Appli
Click this link to back
Update eBuddy

Download the latest
operations.

Switch to List Mode (A

Click this link to displ|
e g L

4.4. eWON COSY's Web Interface
To access the web pages of your eWON COSY proceed as follows:
Connect the PC to one of the LAN port of the eWON COSY.

Open your Internet browser and access the eWON COSY internal Web page by entering
the LAN IP address in the URL field (the default address is http://10.0.0.53).

You arrive on a loading page

e

Loading: 7 of &

If this is the first boot of the eWON COSY (or after a level 2 reset), you will be asked for a
default language.

Select interface language

* English
German

French

The eWOMN language has not been configured yet, wou can select it now or configure it later.
The default login name is adm and the default password is adm
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Before configuring your eWON COSY, an authentication is required.

For a first boot, the default login & password are both “adm™.

Authantication Required

wsemame and password, The server says: eWON,

User Name:  adm

———— Password: | **{ —_—
.? Cenfiguration i !:

Legln Cancel

internet Connection:

TalkzM Connection:

[ | wercri e cwon

- Warning -

For security reasons, changing the default password “adm” is absolutely required.

You will be automatically redirected to the Quick Launch Wizard page:

® A woos -| (@ - a4+ n

You can follow the Quick Start Guide as an aid to configure your eWON COSY.
Can be downloaded on http://support.ewon.biz/cosy-131
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To reconfigure your eWON CQOSY, you can easily rerun the wizard by clicking on the Settings
button on top of the page.

I@ Configuration is incomplete n

Internet Connection: #'n'

Talk2M Connection: #ﬁ'
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5. Troubleshooting

5.1. Normal Boot Process

The normal boot process of the eWON COSY takes approximately 25 seconds to complete.
During this process, all LEDs are shortly ON, except Bl1 as long as the RESET button is not
pressed. During this boot sequence, the USR LED is orange. As soon as the boot process is
finished and the unit is ready to be used, the USR LED flashes GREEN slowly.

5.2. Resetting the eWON COSY 131

The reset button B1 is located on the front of the COSY unit (see in 3.3.1.Front). The reset
function of this button is active only if pressed while powering on. The eWON CQOSY features
two type of reset levels. A table follows with the impacted configuration zones per reset
level.

5.3. First Level Reset (user reset)

The first level reset consists in formatting only the « user files » part of the non volatile
memory. This type of reset does not modify the communication parameters of the eWON
COSY.

How do | generate a first level reset?e
* Power the unit OFF and ON again
* Immediately press and maintain the reset button. The LED labeled BIT turns ON.

*  Wait approximately 30 seconds until the USR LED flashes RED 1x per second.

* Immediately release the button (if you don't, you would reach the second level reset
phase). The LED labeled BIT turns OFF.

*  Wait approximately 30 secs until the reset procedure is completed.

* The eWON restarts automatically and the unit is ready to be used, the USR LED flashes
GREEN slowly.

5.4. Second Level Reset (factory reset)

This second level reset formats the entire non volatile memory and returns the eWON fto its
factory settings. This operation consists in 3 steps:

* Formats the entire non volatile memory, including all COM parameters and IP
addresses

* Full hardware auto-test with result shown by the USR LED
* Return to ex-factory configuration (default config)

How do | generate a second level resete
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* Power the unit OFF and ON again

* Immediately press and maintain the reset button. The LED labeled BI1 turns ON.
+  Wait approximately 35 seconds until the USR LED remains RED steady.

*  When this state is reached, release the button. The LED labeled BI1 turns OFF.

* |t fakes no longer than 2 seconds to complete.

* Check if the auto test is successful, the USR LED flashes RED with a pattern of 200ms ON
and 1,5 sec OFF’. The eWON COSY does NOT restart in normal mode by itself and
remains running in this diagnostic mode.

* You have to power the eWON COSY OFF and ON again to reboot the unit in normal
mode. As described before, the e WON returns to its default COM parameters and
factory IP addresses (like LAN 10.0.0.53) after this level 2 reset is performed.

5.5. Reset Impact Matrix

Erased or Reset Preserved

LAN IP address + mask

adm password Internet access
Impact Language settings
Reset Level | I o
(user reset) eWON I|dentification Modem/ Wifi settings
User Web site Talk2M config
Proxy configuration
adm password
eWON Identification
User Web site
LAN IP address + mask
Impact
Reset Level 2 Intfernet access Nothing

[TerEieny s, Language settings

Modem/ Wifi seftings
Talk2M config

Proxy configuration

1 Any other pattern reflects a problem. The pattern will start with 200ms ON (opening of the pattern)
followed by OFF and a certain number of times of a 1 sec ON allowing to identify the nature of the
detected problem. If you were fo be confronted with an error pattern on the USR LED, please write
down the pattern you observed and contact your distributor.
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Appendix A - Connector Pinout & Related Specifications

A.1 - Main Connector

As shown in the picture, the female mating connector is labeled with the appropriate
symbols.

MINICONNEC MC model
Type MC 1,5/9-ST-3,5
Pitch = 3.50 mm

9-pin female

Connector type

Connector pinout

I S ™ S

Output signal (OV ground)

DO_COM connected to the emitter of the MOSFET transistor
o o DO Output signal ' .
connected to the drain of the MOSFET transistor
3 o. DO_VDC &%TVTGZ% ?rf]ghgferz’rletrcglcp;redrive power supply
4 [ DI_COM Ground of the input (isolated)
5 [} DIl Input signal 1
6 I2 DI2 Input signal 2
7 + Powerin VDD + between +12 et +24 VDC
8 - Power in GND - ov
9 —%— Functional Earth
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A.2 - Specification of the External Power Supply

The eWON COSY must be powered by a safety Low Power Supply (LPS) in accordance with
clause 2.5 of UL/IEC 60950-1 Ed2. Standard, 12-24Vdc, 30W min. Cerfified for 60°C and for
altitudes up to 2000m. The safety LPS power supply is not part of the delivery.

Suggested power supply:
SIEMENS SITOP logo power 24V 2.5A 60W - Siemens order ref: 6EP1332-1SH43.
Equivalents are available on the market.

Power Supply

Power supply voltage external 12-24 VDC +/- 19%

Max COSY input power 30W max.

Internal voltage protection max 30V

Input protection protected against polarity inversion

A.3 - Digital Output & Digital Inputs

Digital Inputs
Characteristic
Type of digital output? Open drain MOSFET
Max. current (ext,source) 200 mA
Isolation (both DI & DO) 1.5 kV
DI voltage range 0to 24 VDC
DI protection 33 VDC Max
!DI OFF state 010 5 VDC
input voltage range
e 10 to 30 VDC
input voltage range
DI ON state

From 3,8 mA @ 12 VDC t0 8,2 mA @ 24 VDC
current range

2 When the eWON COSY reboots, a short phase of ON state is part of the starting process.
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The digital output is activated by an open drain MOSFET transistor driven by an optocoupler.
The maximum current flow inside this transistor has a value above the one specified in the
eWON, in order to cope with the switching power losses.

The transistor used is in an open drain type with predrive. This means the relay power supply
has to be supplied from an external source to the predrive electronics. The diagram below
shows the external wiring needed for proper operation of the digital output. A relay has
been chosen for this sample application but any load within the specifications can be used
instead.

- Note -

This is a sink only output to ground (the transistor acts like a switch ground).

a I
Do . o+
% 2 [
8|
1 4 :— - T :
#ZEK |E‘ o 12.24 VDC
2 3 1\ A L, 12.24V
< = & “ r‘:»;xul\ ©
b 3 e o= r[
10K g =
0- 1 [ 0-
b /

Possible features :

Digital Output & Inputs can be used on the COSY 131, some features can be externalized by
wiring the main connector.

T

On a key switch to authorize or prevent the Internet connection.

KEY DIl
On a key switch to authorize or prevent the VPN connection.
DI2 DI2 Not supported.
T2M DO Can be wired to an external device to propagate the Talk2M
status.
If the VPN connection is active, the DO is set to 1.
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Digital Input (DIT) can be used as a connectivity condition.

The configuration of this condition has to be done during the Internet Wizard where you
define if the digital input is used or not and for which purpose.

“Shortcut Menu

#ﬂ Settings

Systen V4 Internet Talk2h Maintenance f

Internet connection

Initialize configuration

Iritesface: | Ethernet INTERMET connection ¥

Connectivity conditions

Phyzical protection:

Digital Input not used ¥

Digital Inpuk not used
Digital Input HIGH needed ta allow Internet Access
| Digital Input HIGH needed to allow VPN Access

Connection trigger:

oJoJoYss

A.4 - Used Wireless Frequencies
] 9 10 1 12 13 14 | Channel
2.@? 447 2_4_52 2.4_"7 2.4_62 2.15? 2_4_?2 2.184 Center Frequency
[ ] [ 1 [ J(aHa)
{ 22 MHz :

*  Channels 12, 13 & 14 are not supported
Used channels and frequencies are between: Channel 1 - 2,412 Ghzand 11 - 2,462 Ghz
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Revision

Revision

Revision History

Revision “ Description

1.0 22/01/2015  Original Document

1.1 04/02/2015  Pictures modifications

1.2 27/04/2015  WiFi & DI/DO Updates (3.4.1 A.3, A.4)

1.3 30/06/2015 Added Cabling rules (#2.4.3.Cabling rules)
1.4 17/11/2015  Added section 3.5: LAN Switch Specifications
1.5 11/01/2016  Modified DO Diagram

Document build number: 86
Note concerning the warranty and the rights of ownership:

The information contained in this document is subject to modification without notice. Check
http://support.ewon.biz for the latest documents releases.

The vendor and the authors of this manual are not liable for the errors it may contain, nor for their
eventual consequences.

No liability or warranty, explicit or implicit, is made concerning the quality, the accuracy and the
correctness of the information confained in this document. In no case the manufacturer's
responsibility could be called for direct, indirect, accidental or other damage occurring from any
defect of the product of errors coming from this document.

The product names are mentioned in this manual for information purposes only. The frade marks and
the product names or marks contained in this document are the property of their respective owners.

This document contains materials protected by the International Copyright Laws. All reproduction
rights are reserved. No part of this handbook can be reproduced, fransmitted or copied in any way
without written consent from the manufacturer and/or the authors of this handbook.

eWON sa, Member of ACT'L Group
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COMPACT FILTER HOUSING MA-/MB-SERIES

Directions for Installation,
Operation and Maintenance

Copyright

Circulation, copying or use of this document, or disclosure of its contents, is prohibited unless otherwise expressly agreed
with newterra GmbH. Copyright infringement will result in a liability to pay compensation for damages.

All rights reserved.
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1. Product Specification

1.1. Designated application

The wastewater treatment plant must be operated with specified wastewater only.

For membrane bioreactor applications the feed water may not contain any materials
harmful for, or even kill, the micro-organisms in the biological treatment stage. Do not
feed the plant with disinfectants or similar substances.

Only specified wastewater with specified capacity is permitted to be fed into the plant. It is not permitted to feed the plant
with excessive amounts of:

» surface water,
e cooling water, or

® rain water

as this will lead to plant overloading and malfunction.

The unit is intended exclusively for the above specified use. Any additional use or re-
building of the equipment without prior written approval by the manufacturer does not

> comply with the intended use. The manufacturer will not assume liability for conse-
Attentlon quential damage to the plant or the environment. The operator alone will bear the risk.

Do not start up the plant before it has been ensured that all safety devices are com-
pletely mounted and operable, and that the plant complies with the rules.
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1.2. General safety instructions

This Installation, Operating and Maintenance Manual has to be kept available at all times. Any person who has to perform
work on the wastewater treatment plant must have access to this manual.

In addition to this manual, common legal instructions in the sense of the labour protection law and ordinance regulating the
use of tools have to be available.

As this manual contains fundamental instructions to be observed when installing, operating and servicing the filter housing,

the responsible staff must read the instructions prior to machine installation and start-up. Not only the general safety in-
structions contained in this chapter have to be observed but also the special safety instructions added under the main items.

1.2.1. Definition of safety, warning and instruction signs

General warning sign

This symbol will accompany all important instructions or warnings associated with risks
of life or limb as well as severe damage to equipment. Follow these instructions and pro-
ceed carefully! At the same time, follow all applicable laws, general safety and accident
prevention regulations.

Attention symbol

Attentlon Special attention is required to ensure compliance with instructions concerning correct
operating sequences to prevent damage to the plant or its function.

Notice symbol

Notice This symbol is found where an action or a procedure is recommended to ensure the
correct handling of equipment or units.
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Safety and instruction signs must be strictly followed and should be directly attached to the plant.

These signs should be kept in absolutely readable condition. Signs or labels that have become unreadable must be replaced
immediately.

1.2.2. Obligation and duty for operational care

To achieve operational safety, it is necessary to obey the following procedures. It is the operator’s obligation to plan these
procedures and control their implementation.

The operator must especially ensure that

e Equipment is employed according to its intended use (see chapter “Product Specification”). Any use not in compliance
with the plant’s specified intended use will invalidate the warranty.

e Regular maintenance and the checkups are carried out according to the chapter “Maintenance”. The operator is respon-
sible for the effluent quality.

e The filter housing should be operated only in a perfect ready-to-operate condition.

e This operation and maintenance manual is permanently available on site in complete and legible condition.

¢ Only sufficiently qualified and authorized personnel are in charge of unit operation, maintenance and repair.

e Any safety or warning symbols attached to the plant remain there in a legible condition.

¢ All relevant data is recorded at least once per day, especially filtration pressure and effluent output.

1.2.3. Qualification of operating and maintenance staff

Only well-trained and briefed persons who know this manual and act according to this manual are authorized to operate the
unit. The individual areas of responsibility of operating staff must be defined clearly.

The training of personnel must be held in the beginning under the supervision of an experienced person. Successfully com-
pleted training and briefing must be confirmed in writing.

Attent|0n Non-observance of this instruction will invalidate any warranty.
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Any person performing work on the wastewater treatment plant must read this installation, operation and maintenance
manual and confirm by signature that the manual has been completely understood.

Maintenance personnel must be trained specifically for plant maintenance works, beyond the standard of knowledge that
the operating staff has already, preferably well trained and experienced staff.

1.3. Safety instructions for installation, inspection and maintenance

The following points should be recalled and ensured by the operator during the installation, inspection or maintenance
works:

« Switch off all current-carrying equipment before starting work.

» Sealed or closed rooms of the wastewater treatment plant which need to be entered for service and maintenance have to
be aerated in order to prevent a dangerous explosive atmosphere, lack of oxygen and presence of harmful concentrations
of gas or vapour.

« Follow the instructions from the plant manufacturer for the exact work procedure.

Itis in the operator’s own interest to clean the plant prior to working on it, this helps to prevent the danger of infections.

When cleaning the plant, avoid direct contact with wastewater, organic material, etc.
Att t Always wear protective clothing, e.g. waterproof protective gear, boots, gloves, to keep
ention these materials from your body. If possible, also wear face protection.

Do not use a high pressure cleaner but only a soft water jet.

Before starting the machine again, check the items mentioned in chapter “Starting up”. Reattach all equipment or compo-
nents completely to their original place and assure that they are properly and completely reattached.
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2.1. Preparation of the installation

Clear®

MANUAL

Observe once more the following instructions when installing the equipment to avoid any damage to the equipment and
other physical damage.

e Only qualified persons are permitted to perform installation work, observing the safety instructions.
e Check the unit for transport damage prior to starting any installation work.
e Make sure only authorized persons have access to the working area and that installation work does not endanger any

other persons.
e Read also the chapter “General Safety Instructions”.

2.1.1. Acceptable environmental conditions

MicroClear® filters must be protected against frost. In operation, the optimum working temperature is between 15 and
35 °C. The use of filters at lower temperatures is possible, but results in less flux (please contact us for an exact estimation).

2.1.2. Requirements on the minimum dimensions of the tank

Following dimension details of the tank should be used as a design guideline.

Filter No. of Filter- | Typical Size of the Min. size of the Min. water
housing filters area max. flow* | filter housing filtration tank depth

[m?] [m3/day] [Lx W x Hincm] [LxWxHincm] |[cm]
MAO3-S 1 MCXS2 3.5 2.0 28.3x32x68.4 50 x 50 x 150 120
MAO3-M 2 MCXS2 7 4.0 28.3x32x117.4 50 x 50 x 200 170
MAO3-XL 1 MCXL2 8 5.0 43 x 35 x64.5 70 x 50 x 150 120
MAO3-XL2 |2 MCXL2 16 10.0 43 x35x 113 70 x 50 x 200 170
MB2-S 4 MCXL2 32 20.0 59.8x49.6x135.5 |100x100x 200 |170
MB2-M 6 MCXL2 48 30.0 80.8 x49.6 x 135.5 120 x 100 x 200 170

* Values depend on the wastewater characteristics and regular chem. cleaning

It is important to maintain a minimum distance between filter housings and the tank’s side wall to ensure a low pressure loss
for the runoff of water that rises inside the filter housing.
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2.2. General instructions

Installation must be carried out in accordance with these instructions if installation is not part of the supply contract with
newterra GmbH, or an authorized trader or maintenance company. If the installation is not performed according to this

installation, operation and maintenance manual, newterra GmbH cannot accept responsibility for incorrect offloading or
installation.

Attent|0n Installation should be performed by qualified and experienced personnel.

The following actions should be carried out in order to maintain optimal operation of the MicroClear®- filter cassettes and
compact MA/MB- series:

e Completely read this manual. It contains important information how to prevent damage caused by lack of knowledge.
¢ Make sure that the tank is leak-proof and has a correct dimension according to the guidelines of newterra GmbH.
e The tank must be emptied and cleaned before beginning the installation work inside the tank.

2.3. Assembly

Be careful not to mix up any lines as air in the permeate line would destroy the module.

In some cases the membrane surface can stick together on new filters. Don’t pull the
plates apart, otherwise the active layer will be damaged.

Sticking membranes are no quality issue, the membrane will come apart as soon as the surface ist wet.
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2.3.1. Arrangement of the filters

Individual filter (one layer)

open

e Check the permeate nozzles of the filter. The open nozzle must be used at the top
side of the filter.

¢ Plug the lower nozzle according to the instructions below.

e Attach and fix a hose with inner diameter 25 mm to the open nozzle.

e Connect the other end of the hose with the permeate extraction unit.

e |f required, use reduction.

¢ Operate the MicroClear cassettes only in original MicroClear® filter housings.

Arrangement of filters in multiple layers

open

e Check the open permeate nozzles of the filters.

¢ The filter to be used at the bottom of the stack must have only one open nozzle.
Plug the lower nozzle according to the instructions below.

e Make sure that the filter to be used at the top of the stack has open nozzles on
both sides.

e Arrange the filters as shown in the illustration.

e Connect and fix the open nozzle of the bottom filter with the open nozzle of the
top filter by using a hose with inner diameter 25 mm. Alternatively use a 25 mm
PVC connector, see below.

¢ Attach and fix a hose with inner diameter 25 mm to the open nozzle of the top
filter and connect with the permeate extraction unit.

e |f required, use reduction.

Operate the MicroClear cassettes only in original MicroClear® filter housings.

open

close
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2.3.2. Installation of a plug

B} From the factory, the MicroClear® filter bottom nozzle is open.
Notice To close, follow the instructions given below!
Needed parts are given with each single filter.

a. Install 2 o-rings (15,6 x 1,78, EPDM) into the two grooves of the plug.

b. Add lubricant certified for connecting systems in drinking water to the plug and the o-rings.
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c. Insert the plug with the o-rings into the nozzle. Press gently and make sure, that the o-rings stay in the grooves and are
not squeezed away.

d. Press the plug all the way into the nozzle until it cannot be moved any further. The friction holds the plug in place up to a
tested back-flush pressure of 1,5 bar (max. allowable back-flush pressure is 0,1 bar). If necessary, the plug can be removed

with pliers.

e. The MicroClear® MCXL is now ready for use.
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2.3.3. Connection of two MicroClear® using a PVC fitting and O-rings

MicroClear® filters can be connected with Standard PVC fittings nominal size 25 mm. The O-rings made of EPDM have a size
of 21,95 x 1,78 mm and can be ordered with Art.-No. 30100360. It is mandatory to use a lubricant as shown above for the
mounting of the O-ring and the fitting.

Permeate withdrawal is always from the top of the filter! Filters are mounted in upward
direction into a closed frame. Aeration is from below.
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3. Starting Up

3.1. Procedure of starting up

3.1.1. Checks prior to operation

1. Check the horizontal alignment of filter housings.

2. Check that filter modules and filters are secured against buoyancy.

3.1.2. Clear water test

1. The filtration tank should be filled with clear water prior to starting the filtration unit.

2. Switch on the blower and check for an even distribution of air across the complete filter area.

3. Switch on permeate removal at a filtration pressure of 0.05 bar.

If all components function normally, empty the tank and fill with mixed liquor.

3.1.3. Prerequisites for operation with sewage

Attention Make sure that the biomass concentration of activated sludge is below 12 g/I at start-up.

Screening the water with a 2 mm punchhole screen is essential to prevent the build-up
Attention of a blockage beneath the filters. This could result in an uneven distribution of air and
damage filters. Industrial water and an unusual amount of fibres require special design

\ ) for pre-treatment.

—

Att t No untreated wastewater should enter the membrane. Make sure water is completely
entuon o )
biologically treated before it gets to the membrane.

—
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4. Operation and Control

4.1. Operating a new filter

When starting the system, the trans-membrane pressure (TMP) should be set to max 0.07 bar in order to prevent irrevers-
ible blockage of the membranes. After one to two days the suction pressure can be increased until the design output is
reached. The run-in period, due to a so-called “dirt layer” that develops, is terminated when output of the unit will only
decrease over a period of a couple of days.

4.2. Continuous operation

4.2.1. Filtration pressure

In continuous operation, filters are operated with a transmembrane pressure (TMP) of 0.1 to 0.15 bar. Exact regulation of

suction pressure is essential for long-term operation. Fluctuating pressure should be avoided as it leads to an early blocking
of membranes.

Att t The filtration pressure, filtrate flow and air flow must be recorded daily and given to the
enton : .
manufacturer in the case of guarantee claims.

4.2.2. Temperature

The filter can be operated within a wide range of ambient temperature. However, the following maximum limit should be
observed.

Maximum short term 50 °C

Maximum long term operation | 40 °C
Standard operation 15°C-35°C

Furthermore the filter may not be exposed to frost.
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The air blower for scouring must always be in operation when the filtration process is
running. A failure in blower operation will lead to severe blockage of the membranes.

The recommended value for the amount of air for scouring the membrane at operating pressure is given in the following

table.

“At operating pressure” means, that the resistance of the water column (e.g. 2 m = 200 mbar) has to be added to the resist-
ance of the diffuser (e.g. 80 mbar). For this example, the blower has to deliver the following amount of air at 280 mbar (see

blower curve).

Filter module Aeration rate (Nm%h) Flange connection
Relax Filtration | [DN/NPS]
MAQ3-S, MAO3-M 6 3 19/%”
MAO3-XL, MAO3-XL2 10 5 19/%”
MB2-S 20 10 80/3”
MB2-M 30 15 80/3”
Exceeding these values will lead to abnormal wear or damage of the filters or of the
diffusers.
The aeration must be switched off for 20 minutes per day to allow for a relaxation of
the diffuser membrane.
The air blower for scouring must always be in operation when the filtration process is
running. A failure in blower operation will lead to severe blockage of the membranes.
Exceeding these values can lead to abnormal wear of the filters or of the diffusers.
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5. Maintenance

Attention Never expose the filter to frost, dust, rain or direct sunlight.

5.1. Cleaning of the MicroClear® Filter

If permeability has decreased below 50 I/m?hbar, a basic chemical cleaning of filters is necessary (depending on the appli-
cation once or twice per year). The filter must be put into a cleaning tank, in which the cleaning chemicals are filled. In the
case of an external filter setup, the filter tank must be emptied and filled with clear water.

Maintenance is only to be carried out by qualified and trained personnel! Chemicals can
lead to serious injuries. Always wear protective glasses, clothing and, if possible, gloves.
Obey the safety data sheet of the chemical manufacturer!

The following procedures are recommended for chemical cleaning of the ultrafiltration membrane. Keep the working tem-
perature between 20 to 25 °C for all steps.

e Step 1: Immerse the filter inside a tank of NaOH solution, pH 11 for 3 hours.
e Step 2: Immerse the filter inside a tank of NaOCl 200 ppm (max. 500 ppm) (calculated as active chlorine) for 8 hours.
¢ Step 3: Rinse the filter with tap water.
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Rinse thoroughly with clear water to avoid the formation of chlorine gas!

e Step 4: Immerse the filter inside a tank of citric acid, pH 2 for 1 hour.
e Step 5: Finally, check permeability with tap water.

Normal permeability after cleaning: 150 to 300 I/m?hbar. If this value is not attained, repeat cleaning or use different deter-
gents after contacting newterra GmbH.
5.2. Spare parts

Common spare parts such as permeate collector pipe, air diffuser, or filter module can be ordered directly from newterra
GmbH or from a related partner of newterra GmbH.

2 Do not use any replacement parts other than those recommended by newterra GmbH.
Attentlon Use of third-party parts without informing or consulting with newterra GmbH will
invalidate the warranty.

5.3. Persistence of the membrane

The raw water should comply with the attached compatibility chart. Furthermore, it must be:

Lipophilic substances average ‘ <25 mg/I

Lipophilic substances maximum ‘ <50 mg/I

Silicones and solvents must be avoided completely. Long molecules in general result in membrane blockage and should be
avoided. This is especially true of flocculation aids based on polymers (polyelectrolyte) and antifoaming agents. Antifoaming
agents based on silicone must be avoided completely as the can block membranes irreversibly.
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MicroClear® Compatibility chart

Group
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SP-Type membrane

Chlorinated solvents

Methylene Chloride, Chloro-
form, Carbon Tetra-
chloride, Chlorobezene,
Trichloroethane

(< 1%)

Esters Ethyl Acetate, Butyl Acetate, --
Butyl Acrylate
(< 1%)
Ethers Ethyl Ether, Polyethylene Oxide | --
(< 1%)
H20. <2000 ppm ++
Inorganic acids HF, HCI, H2SO4 pHO-14
Ketones Acetone, Methyl Ethyl Ketone --
NaOCl < 500 ppm, 50.000 ppmxh ++
Organic acids Sulfamic Acid, Formic Acid, pHO0- 14
Oleic Acid, Sulfonic Acid, Acetic
Acid, Acrylic Acid, Lactic Acid
Phenols -
Silicones --
Alcohols Ethanol, Butanol, Isopropranol
(< 50%)
Aldehydes Formaldehyde (< 1%) ++
Alkali pH 0- 14
Dimethyl Formamide, Dimethyl, | --
Acetamide, Dioxane, N-Me-
thyl, Pyrrolidone, Tetramethyl
Acetamide
Aprotic solvents Benzene, Toluene, Xylene, --
Anthracene, Naphathalene,
Gasoline
Aromatic hydrocarbon | Methoxyethanol, Ethoxyetha- ?

++ =very good
+ =good
- =fair

-- =not recommended
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6. Additional information
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If any additional information is required, please contact newterra GmbH, contact see below.
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aeration parts for all brands

DIFFUSER
EXPRESS

Diffuser Express Parts & Tools

Installation, Operation & Maintenance
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For:

T-Type Disc Diffusers

Environmental Dynamics International
5601 Paris Road
Columbia MO 65202

M-CPOOSD-EN P: +1-573-474-9456
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