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1 Information on these operating instructions

1.1 Purpose of operating instructions

These operating instructions are a component of the product and provide information
on the temperature controller RESISTRON® RES-5002.

They contain information on these and other topics:
* Assembly
* Installation
* Operation
* Maintenance

1.2 Target group

These instructions are intended to be used by qualified specialists.

1.3 Validity of the operating instructions

These operating instructions apply to all models of the temperature controller RE-
SISTRON® RES-5002, beginning with firmware version 305.

1.4 Related documents

» Data sheets and instructions for the line filters LF-06480, LF-35480, LF-10520,
LF-20520, LF-30520 and LF-50520

» Operating instructions for the current transformer PEX-W5
» Data sheet and manufacturer's documentation for the pulse transformer
* Your application report

1.4.1 Related software applications

 Operating instructions for the visualization software ROPEXvisual®
» Operating instructions for the application software ROPEXupdate

1.5 Storing documentation

» Keep these operating instructions for later reference.

» Ensure that all information and functions that the user may require are readily
available.

1.6 Quality of device

For quality assurance purposes, the device is repeatedly inspected over the course of
manufacturing. This ensures that the device leaves ROPEX in perfect condition.

VERSION 1 | EN-US RESISTRON® RES-5002 Page 5 of 60
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1.7 Typography

These instructions apply the following typography rules:

Single-step
instructions

Multiple-step
instructions

Text

Product name and designation
Example: RES-5010

References to other documents
Example: Refer to the Application report for more information.

"Text"

Composite terms and references to illustrations
Examples: Position "0", thermal pre-treatment of heating element
"burned in"

TEXT

Function
Example: Activate AUTOCAL

LED
Example: LED AUTOCAL

Text

Menu item
Example: Touch Updatebutton

Key

Example: Touch Manual button
Bit

Example: Bit Start

Text >
Text

Menu path
Example: Help > Supported devices

[»>24]

Reference to page number
Example: Further information can be found in the section "Technical
data" [»>24]

How to show "to"

Example: The cold resistance of the heating element decreases by
approx. 2...3 %.

For single-step instructions or instructions where the chronology is not important, sin-
gle-step instructions are used as follows:

v" One or more prerequisites (optional) to be able to perform the next step.

» Step.

For multiple-step instructions and instructions where the chronology is important, mul-
tiple-step instructions are used as follows:

v" One or more prerequisites (optional) to be able to perform the next steps.

1. First step

= Intermediate result

2. Second step
A WARNING! Warning note as part of a step.

= Result

Page 6 of 60
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2 Intended use

The device has been designed and tested in accordance with the latest state of tech-
nology. To prevent personal injury as well as damage to equipment, use the device
properly and only as intended.

The temperature controller regulates the temperature of heating elements used to seal
and cut thermoplastic films.

The temperature controller may be operated only with suitable adhesives in a proper
and complete control loop.

The device may be used only when it is completely assembled and is functioning as
intended. The device may never be opened, repaired or modified in any way.

The device is developed, designed and built for industrial and commercial use only.
Personal use, e.g. in private households, is prohibited.

The device is intended to be used only by persons with the following knowledge and
skills:

+ Qualified technicians who, based on their professional training or experience, are
familiar with pulse sealing.

Any other use besides the intended use is prohibited. The manufacturer will not be li-
able for damage resulting from unintended use. When any changes are made to the
product, including in the course of assembly and installation, all warranty claims will be
forfeited.

Consult all instructions and follow them carefully whenever working on the device.

2.1 Ambient conditions

Ambient conditions Limits

Altitude Up to 2000 m

Ambient temperature +5...+45 °C

Maximum relative 80 % at temperatures up to +31 °C

humidity decreasing linearly to 50 % relative humidity at +45 °C

VERSION 1 | EN-US
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3.1

Install device

Preventing electric
shock

Requirements at
installation site

Safe operation of the
device

3.2

Safety

Safety regulations

Always read the safety regulations carefully before using the device!

Installation, startup and work on the device may be carried out only by qualified pro-
fessionals. The persons must be familiar with the inherent dangers and warranty con-
ditions.

» Install the device according to generally accepted engineering standards.

Line voltage is being applied to the electrical connections. This can cause electric
shock.

» Before beginning any work, switch off the voltage supply and secure it to prevent it
from being switched on again.

» Protect the device from humidity.

The device can malfunction or be damaged if the temperature is too high or too low, or
if the humidity is too high.

» Install the device indoors in a dry room that is always frost-free.
» Never install the device outdoors.

» Comply with the ambient temperature indicated on the ID plate and in the applica-
ble documentation.

» Protect the device from liquids and sustained high humidity. Never allow conden-
sation to form in the device.

Never cover the device with any objects.

Comply with the specified minimum distance between devices.

Operate the device only fully assembled and installed.

Make sure that the device is undamaged, complete and correctly assembled.

vV vVvyyvyy

In addition to these device instructions, observe the prohibition, warning and
mandatory signs on the device.

How warnings are structured

These instructions contain various warnings of varying degrees, each preceded by a
symbol or signal word. The symbol and the signal word indicate the hazard level.

How warnings are structured
Warnings that precede an action to be taken are shown as follows:

A DANGER

Type and source of hazard
Explanation of type and source of hazard / description of consequences
» Measures to avert the hazard

Meaning of signal words

Signal Definition
DANGER Imminent risk of casualties or serious injury, if the hazard
cannot be averted.
WARNING Possible risk of serious injury, if the hazard cannot be
averted.
Page 8 of 60 RESISTRON® RES-5002 VERSION 1 | EN-US
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Definition

Possible risk of minor injury, if the hazard cannot be averted.

Property damage or malfunction, if the hazard cannot be
averted.

Meaning of symbols

Definition

General indication of hazard

Danger, high voltage

Fire hazard

SBP D

Note indicating potential property damage

3.3 Symbols on the device

Symbol

Definition

Conformity of the temperature controller is valid only when the device is
used with the required components.

Read the operating instructions thoroughly before using the device.

Observe all warnings contained in the instructions.

Protective grounding to discharge transient overvoltage.

B® B

Read the operating instructions thoroughly before using the device.

3.4 Conformity

We confirm as the manufacturer that this product has been developed and manufac-
tured according to relevant standards and guidelines.

VERSION 1 | EN-US
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3.5 Rules

Comply with the following rules and regulations:
Legal requirements - Statutory provisions regarding accident prevention
+ Statutory provisions regarding environmental protection
» Occupational safety regulations
Standards « Applicable safety regulations required by DIN, EN and VDE
* DIN 46228 End sleeves

» DIN EN 60715:2018-07/VDE 0660-520:2018-07 Dimensions of low-voltage
switchgear and controlgear - Standardized mounting on rails for mechanical sup-
port of switchgear, controlgear and accessories

* DIN EN 55011/VDE 0875-11 Industrial, scientific and medical equipment - Radio-
frequency disturbance characteristics - Limits and methods of measurement

» DIN EN 55032:2016-02/VDE 0878-32:2016-02 Electromagnetic compatibility of
multimedia equipment - Emission Requirements

» DIN EN IEC 61558-1/VDE 0570-1 Safety of transformers, reactors, power supply
units and combinations thereof - Part 1: General requirements and tests (IEC
61558-1)

* Industrial communication networks - Profiles - Part 2: Additional fieldbus profiles
for real-time networks based on ISO/IEC/IEEE 8802-3

* DIN EN IEC 60947-1:2022-03/VDE 0660-100:2022-03 Low-voltage switchgear
and control gear - Part 1: General rules

+ IEC 61010:2010 A1:2016 Safety requirements for electrical equipment for mea-
surement, control, and laboratory use - Part 1: General requirements

Directives - 2014/30/EU Electromagnetic compatibility
+ 2014/35/EU Low voltage

« 2011/65/EU Directive on the use of certain restricted substances in electrical and
electronic equipment (RoHS directive).

3.6 Obligation of user

To ensure that the device functions properly, follow these instructions:

» To ensure safe operation, comply with the safety and warning notes contained in
these instructions.

» Read the operating instructions thoroughly before using the device.

* Always operate the device in compliance with the conditions stated under "Techni-
cal Data."

» Store the operating instructions near the device.

* Only properly trained electricians may perform installation, startup and mainte-
nance. Such persons are familiar with the equipment and the warranty conditions.

Page 10 of 60 RESISTRON® RES-5002 VERSION 1 | EN-US
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4 Description of project

4.1 Functioning

The temperature controller RESISTRON® RES-5002 works in the control loop like this:

The resistance of the heating element changes along with the temperature of the heat-
ing element.

The resistance of the heating element is determined by measuring the current and
voltage. This value is then used to calculate and display the actual temperature of the
heating element, as well as to compare it to the specified setpoint.

The measurement is taken at a 50 Hz grid, corresponding to 50 times/sec or a 60 Hz
grid, corresponding to 60 times/sec.

When the measurements deviate from the setpoint, the pulse transformer primary volt-
age is adjusted applying the phase angle principle. The resulting change of current in
the heating element causes a temperature change, thus leading to a change in resis-
tance. The temperature controller RESISTRON® RES-5002 measures and evaluates
the change in resistance. Based on the adjustment and the setpoint, the temperature
controller RESISTRON® RES-5002 adjusts the control variables.

Even the smallest thermal loads are detected by the heating element and can be
quickly and precisely corrected. The measurement of purely electrical variables and
the high measuring rate create a highly dynamic, thermo-electrical control loop. The
principle of primary transformer control has proven particularly beneficial, as it enables
a wide range of secondary current with only minimal power dissipation. This facilitates
optimal adaptation to the load and to the desired dynamic, even when the device is
extremely compact.

4.2 Application

The temperature controller RESISTRON® RES-5002 is part of the series 5000.

The temperature controller RESISTRON® RES-5002 is used to regulate the tempera-
ture of heating elements used to seal and cut thermoplastics. The temperature con-
troller can also be used for other sealing work, such as controlling hot air applications.

4.3 Overview

lllustration 1: Overview of temperature controller RES-5002

1 | Terminals 5to 18 2 | Terminal diagram
3 | Terminals 1 to 4 4 |ID plate
5 | Alarm output jumper 6 | AUX port

VERSION 1 | EN-US RESISTRON® RES-5002 Page 11 of 60
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4.3.1 ID plate

Adolf-Heim-Str. 4

RIOPEX

74321 Bietighej/n-Bissingen

#7500200

m\REs-sooz MOD: 0

m\Line: 110-300V 1W+N+PE
63-277V/110-480V 2W+PE

+4971427776 0
ropex-group.com

Freq: 50/60Hz/_a
Current: 5A

B 7W:00300  SIN: 234567

lllustration 2: ID plate on temperature controller 5002

Ta: +5...+45°C
Date: 06/2024

1 | Temperature controller RES-5002 2 | Modification
3 | Article number 4 | Frequency
5 | Continuous current 6 | Ambient temperature
7 | Manufacturing date 8 | Serial number
9 | Firmware version 10 | Line voltage / connection, two-
phase
11 |Line voltage / connection, single-
phase

The ID plate is located on the side of the device.

4.3.2 Dimensions

— ——] [ | [ |

o o o o

o o o O
o
o -

| —}
éﬂ —
75,0 90,0

lllustration 3: Dimensions in mm (without terminals)

Page 12 of 60 RESISTRON® RES-5002
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4.4

441
Note

442

&\

[\

Unsuitable heating
elements

Ends of heating
elements

Temperature
coefficient

Notes

Parallel connection of

heating elements

Essential system components

Control loop components

The application report is needed to position and determine the essential components.

Heating element

A DANGER

Fire hazard due to overheating of heating element

A defect in the control loop can cause the heating element to overheat and compo-
nents to catch fire.

» Install a contactor Kb in the control loop.
» Install a temperature monitor at the sealing bar.

A DANGER

Fire hazard due to unsuitable heating element

An unsuitable heating element can overheat and cause components to catch fire.
» Use only heating elements intended specifically for this purpose.
» Comply with the application report.

Low-ohm heating elements, e.g. NiCr 80/20, are not suitable for use with the tempera-
ture controller RESISTRON® RES-5002.

The ends of the heating elements can be coated, e.g. with copper or silver.

Coating the ends of the heating elements changes the electrical properties. The ends
remain cold, and more direct temperature control is then possible in the active zone.
Coating also extends the serviceable life of the heating element.

Always use a heating element with a positive temperature coefficient in order to guar-
antee trouble-free operation of the temperature controller RESISTRON® RES-5002.

The temperature coefficient is not variable.
Use only the following alloy:

Unit
ppm/K

Heating element alloy
Alloy 20

Temperature coefficient (TCR)
1100

» The measurement principle requires a unique temperature coefficient (TCR) of the
heating element alloy.

« If the temperature coefficient of the heating element is greater than the set value,
the actual temperature is lower than the displayed temperature. But if the tempera-
ture coefficient of the heating element is less than the set value, the actual temper-
ature is higher than the displayed temperature.

» The resistance value rises as the heating element gets warmer. If the temperature
coefficient of the heating element is below the permitted range, the control loop
can fluctuate or the heating element can overheat.

Assembly and installation
The following are important for the assembly and installation of the heating element:

To ensure that the temperature of both heating elements is consistent, cables of the
same length and same cross-section have to be used.

Examples of parallel connection can be found in section Appendix [» 51].

VERSION 1 | EN-US
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Series connection of To prevent overcurrent and consequential spot overheating when heating the heating
heating elements elements from both sides, the heating elements may not touch one another.

443

I\

44.4

Examples of series connection can be found in section Appendix [ 51].

Pulse transformer

A DANGER

Danger, high voltage and overheating

Incorrect assembly and installation of the pulse transformer impair electrical safety.
» Install touch protection.

» Select the proper cable cross-section.

» Comply with the application report.

The pulse transformer is a component of the control loop. It is attached between the
temperature controller and the voltage supply connection to the heating element. The
pulse transformer supples the voltage required by the heating element and is de-
signed for the individual application; refer to the application report.

The following requirements have to be met:
» The dimensions of the pulse transformer should be suitable for the control loop.
* Primary and secondary voltage
* Output
* Duty cycle of transformer
» Single-chamber model

Assembly and installation
The following are important for the assembly and installation of the pulse transformer:

« The touch protection must comply with national installation and construction re-
quirements.

» Use the cable cross-sections stated in the application report.

+ Clamp the cables to the pulse transformer terminals. Check the terminals regularly
to ensure that they are mounted tightly.

Current transformer

NOTICE

Malfunction due to use of devices from other manufacturers
Devices from other manufacturers can lead to malfunctions in the control loop.

» Use only original ROPEX current transformers or ROPEX monitoring current trans-
formers.

The current transformer is a component of the control loop. It may be used only to
measure the current, enabling the temperature controller to determine the heating ele-
ment temperature.

Observe the following notes and comments:

« The current transformer may be started up only when it is properly connected to
the temperature controller; refer to section Connection diagram.

Page 14 of 60
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i

2x

4.4.5

4.4.6

« If the secondary peak current |, is less than 30 A, the secondary high-current wire
must be passed through the current transformer at least twice; refer to the applica-
tion report.

» External monitoring assemblies such as insulation monitors or a voltage monitor-
ing device can also be used. Refer to the manufacturer's operating instructions for
more information.

Line filters

CE conformity of the temperature controller can only be achieved with the line filters
recommended and supplied by ROPEX. The line filters damp the reaction of the
phase-angle control on the line and protect the temperature controller against line dis-
turbances.

Observe the following notes and comments:
» Always use a ROPEX line filter.
» Install unfiltered and filtered lines in separate wiring ducts.
» Follow the instructions in the line filter operating instructions.
» Comply with the application report.

Measurement cable

Use a twisted measurement cable supplied by ROPEX (UML-1 or UML-2). Connect
the measurement cable directly to the clamping head on the sealing bar.

The measurement cables UML-1 and UML-2 are twisted cables used for voltage mea-
surement in conjunction with RESISTRON® and CIRUS® temperature controllers.

Further information can be found on the measurement cable data sheet.

VERSION 1 | EN-US
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5

5.1

5.2

5.3

Installation site

0

Machine-side supply

voltage

0

5.4

I\

Assembly and installation

Transporting and checking device

To prevent damage, always transport and store the device in the original box.
After transporting the device, visually inspect the device for any damage.

Scope of delivery

Check the delivery for damage and verify that it is complete.
Delivery includes:
« Temperature controller with terminal strips in place.

Installation site requirements

NOTICE

Liquids and dust can damage the equipment

Liquids and dust that penetrate the device can impair proper functioning. Electrical
components can become corroded.

» Set up and operate the device only in a clean, dust-free environment.
» Protect the device from moisture, water, cleaning solutions and conductive liquids.
» Ensure that the area is well ventilated.

The installation site must be dry and frost-free at all times.

NOTICE

Equipment damage caused by incorrect supply voltage
Supply voltage that is too high or too low can damage the device.

» Adjust the machine-side supply voltage to suit the permitted voltage and frequency
range of the temperature controller.

» Observe the information on the ID plate.

Device assembly

Observe this warning before beginning any work on the system:

A DANGER
Risk of death by electric shock

There is dangerous voltage at the electrical connections to the temperature controller,
the system components and the heat-sealing bar.

» Electrical installation may be performed only by qualified electricians.
» Switch off the voltage supply or line voltage.

» Secure to prevent it from being switched on again.

» Verify that there is no voltage being supplied.

Page 16 of 60
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Prerequisite

Example of installation
in electrical cabinet

Prerequisite

To attach the temperature controller, proceed as follows:

v' Line voltage and the 24 VDC supply voltage are switched off and secured from be-
ing switched on again.

1. Verify that the circuit is de-energized.

2. Attach the temperature controller to a top hat rail TS35 (DIN EN 50022) in the
electrical cabinet.

The moving clip required for fastening faces down for mounting on a horizontal top
hat rail.

End holders to mechanically fix the device must be fitted at both ends.

3. A minimum safety clearance of 20 mm all round (e.g. from other devices and
wiring) must be allowed when installing the device.

An example of the layout and wiring of system components can be found in the Ap-
pendix [ 51].

Installation of device

A DANGER

Risk of death by electric shock

There is dangerous voltage at the electrical connections to the temperature controller,
the system components and the heat-sealing bar.

» Electrical installation may be performed only by qualified electricians.
» Switch off the voltage supply or line voltage.

» Secure to prevent it from being switched on again.

» Verify that there is no voltage being supplied.

Proceed as follows to install the temperature controller:

v' Line voltage and the 24 VDC supply voltage are switched off and secured from be-
ing switched on again.

v' Installation of the temperature controller is completed.

1. Completely wire the system; refer to section Rules [» 10], section Power supply
[» 19], section Connection diagram [» 21], section Control loop components
[» 13] and to the application report.
Note: Wires used for control or measuring connections must always be laid inside
the building.

2. Check that the wiring complies with applicable national and international installa-
tion requirements.

3. An overcurrent protective device with a maximum rating of 10 A must be installed
0)

= If one such device is not adequate for the heat-sealing application, two sepa-
rate overcurrent protective devices should be provided — one for the tempera-
ture controller and one for the sealing application: refer to the application re-

' Examples:

» Circuit breaker pursuant to EN 60898 (characteristic B, C, D, K or Z)
» Fuse gG pursuant to IEC 60269

VERSION 1 | EN-US
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port.
The overcurrent protective device must be located directly adjacent to the de-

vice.
The minimum possible specification for this device based on the calculated
currents is indicated in the application report. If a larger overcurrent protective
device is fitted, match the current carrying capacity of the other components
accordingly (e.g. cables, pulse transformer, etc.).
4. Provide a disconnecting device when the system is installed; it must be marked as
belonging to the system and placed in a readily accessible position.
If a circuit breaker is used, it can also perform the function of this device.
5. Check all of the terminals in the system to ensure that they are mounted tightly, in-
cluding the terminals for the pulse transformer windings.

Notes - The system components have to be properly dimensioned for the control loop to
function properly. Refer to the application report for information on dimensioning
system components.

* To ensure proper and stable control, do not install additional resistance in the sec-

ondary circuit. Additional resistance in the secondary circuit, e.g. circuit breakers,
long lines, plug connections, etc. have an impact on control and can cause the

system to malfunction.
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5.5.1 Power supply
The following illustration shows a standard application.
L1(L1)

N(L2)
PE
j/ — Ka
—L
ON (EMER- L
K?E ________ GENCY) |
; OFF !
e ©
: @
~—h A > HB——
g
cables 5 a 5
Always twist (min. 20 twists/meter — "Twisted test lead" accessory)
a Twisting (min. 20 beats/meter) necessary if several control circuits are used together
are relocated ("crosstalk").
Twisting (min. 20 beats/meter) is recommended to improve the EMC behavior.
Pos. |Component Notes and requirements Refer to section
1 Temperature controller
Contactor Kb To increase machine safety Contactor Kb [» 20]
Primary pulse trans- Application report
former lines
4 Secondary line Sealing bar connection to the pulse transformer. Application report
Use high-quality connecting elements that ensure low
contact resistance with long-term stability.
5 Heating element Heating element [ 13]
Application report
6 Current transformer @ NOTICE! Observe the number of ducts for pass- | Current transformer
ing the secondary cable through the current trans- | pppication report
former.
7 Measurement cable Ur | ) NOTICE! Use twisted measuring cables provided | Measurement cable
by ROPEX. [> 19]
© NOTICE! Input voltage max. 120 V. Application report
8 Pulse transformer Pulse transformer
[» 14]
Application report
9 Measurement cable, | ) NOTICE! Use twisted measuring cables provided | Measurement cable
current I by ROPEX. [» 15]
Application report
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Pos. |Component Notes and requirements Refer to section
10 Filtered lines Application report
(lines between line filter
and temperature con-
troller)
11 Line filter @ NOTICE! Do not install unfiltered and filtered Line filters [» 15]
lines in the same wiring duct. Application report
12 Unfiltered lines Application report
(lines between voltage
supply and line filter)
13 Overcurrent protective | Example: 2-pin circuit breaker or fuses Application report
device Kc
@ NOTICE! Protects only from short-circuit. Does
not protect the temperature controller.
14 Grid To improve the immunity to interference, the system
can be connected to the same phase when the output
is low. Observe the requirements specified by the
electric company in regard to a symmetrical grid load.
15 Contactor Kb For EMERGENCY OFF or EMERGENCY STOP (all-

pole)

Also refer to the section Connection diagram [ 21] as well as to your application re-

port.

5.5.1.1

Contactor Kb

A contactor Kb can be installed in the control loop to increase the safety of the ma-

chine.

The contactor Kb causes load break (all-pole), e.g. in conjunction with the alarm out-
put of the temperature controller

A contactor Kb can also be installed in the control loop, e.g. when the system has to
be switched off by the machine controller (PLC) or when a door contact is required.

The load on the contactor Kb is a factor of the specific application; refer to the applica-
tion report.

Page 20 of 60

RESISTRON® RES-5002

VERSION 1 | EN-US




¥ ROPEX

Assembly and installation | 5

5.5.2 Connection diagram
Additional protective equipment as well as the controller for the equipment should be
provided on site.
When making electrical connections, also refer to the section Power supply as well as
to the application report.
The following illustration shows an example of a standard application.

LINE
R
1)
| (R r'rlr:1 o
im.
ON'} P sec. Heating element
(EMER-l_ Pulse R
GENCY) transformer 9 Current transformer
OFF
Ka \\ Kb \----- %twist
Line %
@_ filter Q
UR
2 (3)4) 8 10-(11)
Temperature
controller
I |
(&) (7) (12) (13) (12} 18) 17) /‘\
—Eo—E—® D—— (———e @©
AUTOCAL START RESET GND ANALOG ANALOG ALARM OUTPUT FOR
24VDC (HEAT) 24VDC +24 VDC INPUT OUTPUT OUTPUT REFERENCE
signal 24 VDC signal +0...10 +0...10 +30 V VOLTAGE U,
signal PE VDC VvDC +10 VDC
Ground to Kb
discharge
electrostatic
charges! 1
CONFIGURATION

lllustration 4: Connection diagram, example
Wiring in electrical An example of the layout and wiring of system components in the electrical cabinet
cabinet can pe found in the appendix under Example of electrical cabinet wiring [ 52].

ENERGIZED *
(AT ALARM)
ALARM OUTPUT  pe ENERGIZED

VERSION 1 | EN-US

RESISTRON® RES-5002

Page 21 of 60



6 | Startup m RDPEX
6 Startup

NOTICE

Malfunctioning due to use of devices from other manufacturers

Devices from other manufacturers can lead to malfunctions in the control loop.
» Use only original ROPEX accessories.

» Use only system components manufactured by ROPEX or that are approved for
use with ROPEX equipment.

Proceed as follows to start up the temperature controller:

6.1 Initial startup

Prerequisites The following requirements have to be met:
» The device is completely assembled; refer to section Assembling device [» 16].
» The device is completely connected; refer to section Installing device [» 17].
» Line voltage and 24 VDC supply voltage are switched off.
» Confirmation that equipment is de-energized.
» Heating element is cold.

Startup step Reaction of temperature controller
1. Switch on the 24 VDC supply voltage. AUTOCAL flickers or flashes briefly, indi-
cating that switchon has been done cor-
rectly.
2. After successful switchon. AUTOCAL flashes slowly (1 Hz)
3. Switch on line voltage. AUTOCAL goes off

ALARM flashes quickly (4 Hz), if AUTOCAL
is necessary?

4, Activate AUTOCAL (terminals 5+13) AUTOCAL is illuminated for the duration of
calibration (approx. 10...15 seconds).

Ay
s

‘ ALARM goes off

During this process, there is voltage of ap-

prox. 0 VDC at the actual value output (terminals
17+13). If an analog temperature display is con-
nected, it shows 0...3 °C.

5. Check whether zero calibration was successful. Zero calibration was successful:
. AUTOCAL goes off

Voltage of 0.66 VDC appears at the actual value
output.

Zero calibration failed:
. ALARM flashes slowly (1 Hz)

2 AUTOCAL may be required even if ALARM is not flashing quickly.
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Startup step

Reaction of temperature controller

Check whether zero calibration was successful.

The temperature controller is not configured prop-
erly; refer to section Error messages [» 37].

Repeat zero calibration.

Check the heatup and control function at the actual
value output:

1. Define a temperature (setpoint) and create the
START (HEAT) signal.

2. Read the temperature via the analog output.

HEAT illuminated.

OUTPUT illuminated analog to the phase-
angle control.

The heating element heats up.

End startup

When the heating element is not burned in:

» Burn in the heating element; refer to Burning in heating element [» 26].

The temperature controller is ready.

6.2 Restarting device

The system has to be restarted when any changes are made, e.g. replacement of the

heating element.

Prerequisites The following requirements have to be met:

» The device is completely assembled; refer to section Assembling device [» 16].

« The device is completely connected; refer to section Installing device [» 17].
 Line voltage and 24 VDC supply voltage are switched off.
« Confirmation that equipment is de-energized.

* Heat-sealing band is cold.

Startup step

Reaction of temperature controller

Switch on the 24 VDC supply voltage.

AUTOCAL flickers or flashes briefly, indi-
cating that switchon has been done cor-
rectly.

AC flashes slowly after the switchon process.

AUTOCAL flashes slowly (1 Hz)

Switch on line voltage.

AUTOCAL goes off

ALARM flashes quickly (4 Hz), if AUTOCAL
is necessary

Vi
N G
|

Activate AUTOCAL (terminals 5+13)

AUTOCAL is illuminated for the duration of
calibration (approx. 10...15 seconds).

ALARM goes off

During this process, there is voltage of ap-

prox. 0 VDC at the actual value output (terminals
17+13). If an analog temperature display is con-
nected, it shows 0...3 °C.

Check whether zero calibration was successful.

Zero calibration was successful:

. AC goes off

Voltage of 0.66 VDC appears at the actual value
output.
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Startup step Reaction of temperature controller
5. Check whether zero calibration was successful. Zero calibration failed:

ALARM flashes slowly (1 Hz)

The temperature controller is not configured prop-
erly; refer to section Error messages [» 37].

Repeat zero calibration.

6. Check the heatup and control function at the actual HEAT illuminated.
value output:
1. Define a temperature (setpoint) and create the . OUTPUT illuminated analog to the phase-
START (HEAT) signal. angle control.
2. Read the temperature via the analog output. The heating element heats up.
7. End startup

When the heating element is not burned in:

» Burn in the heating element; refer to Burning in heating element [» 26].

The temperature controller is ready.

6.3 LED behavior upon startup

During startup, the LEDs can behave as follows:
("O" means: LED is OFF)

quickly (4 Hz)

N G
S

LED AUTOCAL |LED ALARM LED OUTPUT |Causes and measures
Flickers2sand |O (0] Boot loader starts. Switchon
flashes briefly was done properly
» Continue startup
Flashes slowly |Flashes briefly | O Configuration has been
(1 Hz) o changed.
. 1. Check temperature con-
troller configuration.
2. Perform AUTOCAL again.
Flashes slowly |O 0] No line voltage being applied.
SLlE) » Switch on line voltage.
Flickers 2sand |O 0] The 24 VVDC supply voltage is
flashes briefly, too low or not stable.
repetitively » Check the 24 VDC supply
voltage.
0] 0] Brief pulses ev- | Continue startup
ery12s
0] FLASHES 0] Continue startup
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LED AUTOCAL |LED ALARM LED OUTPUT |Causes and measures

(0] Remains ON O For error diagnosis, refer to
Error messages.

Further information on LED behavior can be found in section .

6.4 Temperature controller configuration

A WARNING
Danger, supply voltage at device

Line voltage is being applied to the electrical connections on the device.
» Electrical installation may be performed only by qualified electricians.
» Switch off the current supply.

» Secure the current supply to prevent it from being switched on again.

Prerequisite
* The temperature controller is voltage-free.

6.4.1 Current transformer configuration

Configuration of the current transformer for the secondary peak current is set within
the range 30...500 A.

When the secondary current |, is set to less than 30 A, check that the secondary high-
/@ current wire has been laid at least twice through the current converter; refer to the ap-

plication report.
2x

6.4.2 Configuring output ALARM

lllustration 5: Configuring output ALARM

Jumper position Meaning
[couneummon exerozeo R ENERGIZED: Output ALARM is active when an
ALARM OUTPUT §TAGERW) } alarm occurs.

(default)
CONFIGURATION ENERGIZED ¢] DE-ENERGIZED: Output ALARM is inactive when

[ALARM OUTPUT U AcARM o an alarm occurs.
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6.5 Burning in heating element

Burning-in effect The first time the device is heated, some alloys undergo a one-time change in the ma-
terial properties.

Consequences:

» The electrical properties of the heating element may change.

» This causes the displayed temperature of the cooled heating element to change.
Remedy:

* Burn in heating element

Burning-in process

A CAUTION
Hot surfaces pose a risk of burns

The surface of the heating element as well as the sealing bars get very hot during op-
eration.

» Install touch protection.

A CAUTION
Moving parts pose a risk of crushing

When the sealing bars move during operation, there is a risk of getting trapped.
» Install appropriate protective measures, e.g. monitoring sensors.
» Install touch protection.

To burn in the heating element, proceed as follows:
Prerequisite v The sealing bars are open.
1. Perform AUTOCAL; refer to section Automatic zero calibration AUTOCAL [» 31].

= The temperature controller calibrates itself to the cold resistance of the heating
element.

2. Heat the heating element to 250 °C
(at least 50 °C above the sealing temperature as a factor of the application).

3. Once the setpoint temperature has been reached, maintain it for 3 sec.

= The alloy undergoes a one-time change in resistance; refer to burning-in ef-
fect.

4. Allow all parts (e.g. heating element, base, body) to completely cool off.
5. Perform AUTOCAL again when the heating element is cold.

= The temperature controller calibrates itself to the new cold resistance of the
heating element.

= The heating element is burned in and the change in resistance stabilizes. The sys-
tem is now ready for operation.

Note The burn-in effect described can be omitted if the heating element has already been
thermally pretreated by the manufacturer. Take into consideration the later sealing
temperature for the specific application.
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L~
-
— N
T g
D!
‘;‘ Q
QAUTOCAL o ulg
Q outpuT L dt ;
QOHEAT N
HAENE
O ALARM A H
I ]
Q
tle
— E%
Tel i
S

lllustration 6: Display of operating status
The LEDs indicate the operating status of the temperature controller.

Type of flashing

LED Status
Remains on/off

Flashing 1 Hz (slowly)

¢ 4 Hz (quickly)

o
o
‘ 2 Hz
o

Flickers 8 Hz

Overview of LEDs

LED Flashes slowly (1 Hz) Flashes quickly (4 Hz) Remains on
AUTOCAL Input RESET is active AUTOCAL requested AUTOCAL is performed.
(terminal 7) or is waiting but feature is blocked
for line voltage; refer to (e.g. START is active);
Standby active [» 33]. refer to section START
signal [» 32].
LED flashes at different frequency:
24 VVDC supply is too low.
LED flickers approx. 2 seconds:
Boot loader starts.
OUTPUT — In control mode, the brightness is proportional to the
heating current.
In measuring mode or during the cooling phase of the
heating element, the LED indicates the measuring
pulses by flashing briefly.
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LED

Flashes slowly (1 Hz)

Flashes quickly (4 Hz)

Remains on

HEAT

START requested but
function is blocked (e.g.
AUTOCAL is active, set-
point < 40 °C); refer to
START signal [» 32].

START is performed.

ALARM

Configuration error, AU- | g

TOCAL was not suc-
cessful; refer to section
Error messages [» 37].

" | Temperature controller
" | calibrated incorrectly;

perform AUTOCAL.

@ | For a list of errors, refer
| to section Error mes-

sages [» 37].
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8 Functions and settings

8.1 Setpoint

The sealing temperature can be set by
» Applying voltage of 0...10 VDC to the analog input (terminals 16+13)
» Connecting a linear 2-kQ potentiometer (e.g. PD-3) to the terminals 13, 14, 15

and 16.
Minimum setpoint 40 °C
Note:
When the setpoint is specified to be below 40 °C, activat-
ing the START signal does not trigger heating.
Maximum setpoint 300 °C

Note If 0 VDC is applied to the setpoint input or if no potentiometer is connected, the set-
pointis = 0.

Applying voltage to analog input

Temperature controller
+

D

p
* i

&/

0..10vbc /[

’
GND

&/

lllustration 7: Applying voltage to analog input
Voltage values

9 °C A Range of 0...300 °C
300
's 270

=
& 240
210
180
150
120
90

60

20 °C|—

Temper:

1 2 3 45 6 7 8 9 10
0.66 V Voltage U VvDC
"ZERO"

lllustration 8: Graph showing temperature display
The correlation between the voltage applied and the setpoint temperature is linear.
These are the correlations:

« OVDC:0°C

+ 10 VDC: 300 °C
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Tip

8.2

Connecting 2-kQ potentiometer

The temperature controller supplies reference voltage (U,; 10 VDC + 5%) to termi-
nal 15.

Temperature controller

15) U,. 10VDC

@ IN0...10 VDC
13 i

When connecting the potentiometer, observe the following:

N
Tcw
2k

PE

lllustration 9: Connecting potentiometer

» Shield the connecting line between the temperature controller and the potentiome-
ter

» Observe the direction of rotation

The correlation between the setting on the potentiometer (R = 2 kQ) and the setpoint
temperature is linear.

These are the correlations:
e 0kQ:0°C
« 2kQ: 300 °C

When installing the potentiometer PD-3 use the numbers in the fine adjustment knob
display to set the setpoint temperature. The number corresponds to the setpoint tem-
perature (°C).

Analog temperature display

The temperature controller supplies an analog voltage signal 0...10 VDC at the termi-
nals 17+13. The voltage signal is proportional to the actual temperature.

To allow the temperature of the heating element to be displayed, connect a tempera-
ture gauge to the actual value input.

Temperature
controller

Actual value
output 0
0...10 VDC

/" |o..10vDC

+

analogue
temperature
display

00 200
0\\\\\\\\\\\\\ i \////////////300

lllustration 10: Example of temperature controller with analog temperature display
The analog temperature display can be used e.g.

* To compare the setpoint to the actual temperature.

» To specify the heat-up rate.
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8.3

» To check whether the setpoint is reached within the required time.
» To observe how the heating element cools off.

» To detect disruptions in the control circuit (loose connections, contact and cabling
problems, power disruptions).

» To detect adjacent control loops that disturb one another.

When an alarm occurs, the actual value output shows differentiated error messages;
refer to section Error messages [» 37].

Automatic zero calibration AUTOCAL

NOTICE

Property damage if the heating element overheats

When the function AUTOCAL is performed while the heating element is warm, zero
calibration will be faulty, leading to poor sealing results.

» Wait until the heating element and tool have cooled off.

Automatic zero calibration AUTOCAL means that manual zero calibration on the tem-
perature controller is not necessary. This function adjusts the temperature controller to
the current and voltage signals present in the system.

The automatic zero calibration AUTOCAL can be activated as follows:

Via the terminals | Triggering by
5+13 24 VDC signal

8-30 VDC

R Temperature controller
I |AUTOCAL
> max. 6 mA :5>

) GND 33

HIGH: 28 VDC  AUTOCAL

LOW: <2 VDC

0,1.5s

5+12% Control contact

Temperature controller

+24 VDC ]

AUTOCAL :5>

4

4 Use in the event that the temperature controller RESISTRON® RES-401 or RES-402 is to be replaced with
the RESISTRON® RES-5002.
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Fluctuating
temperature

AUTOCAL function is
blocked

8.4

The automatic calibration takes approx. 10...15 sec. The heating element is not
heated additionally during this process. The actual value output (terminals 17+13)
changes to 0...3 °C (corresponds to approx. 0 VDC) during this time.

If the temperature of the heating element fluctuates, the AUTOCAL function is exe-
cuted a maximum of three times. If the function still cannot be executed successfully,
an error message appears; refer to section Error messages [» 37].

AUTOCAL is blocked if any of the following conditions occur:

» During the first 10 seconds after both voltage supplies are switched on, if no alarm
is reported.

» During the first 10 seconds after resetting the temperature controller, if no alarm is
reported.

« If the cooling rate of the heating element is greater than 0.1 K/s.
Note:
If the signal AUTOCAL is activated and the cooling rate has fallen below 0.1 K/s,
the temperature controller carries out the AUTOCAL function.

* When the signal START is activated (24 V).
The HEAT LED is illuminated or flashing.

» When the signal RESET is activated (24 V).
The AUTOCAL LED flashes slowly (1 Hz).

* If error codes 101 to 103, 201 to 203 or 9xx occur directly after switching on the
temperature controller; refer to section Error messages [» 37].

« If the temperature controller has operated correctly at least once after being
switched on and error codes 201 to 203 or 9xx occur; refer to section Fehlermel-
dungen [» 37].

« If the line voltage is missing.
The AUTOCAL LED flashes slowly (1 Hz).

START signal
The START signal can be triggered as follows:

Via the terminals | Triggering by

6+13 24 VDC signal
8-30 VDC

oo Temperature controller
—, |—START
+————(b)
—» max. 6 mA

-&@

HIGH: 28 VDC

—» START

LOW: <2VDC
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Via the terminals | Triggering by

6+12 Control contact

Temperature controller

+24 VDC ]

START :6>

4

A START request is not processed as long as:
* The AUTOCAL function is active.
» The temperature controller indicates an alarm.
» The setpoint is lower that 40 °C.

The ALARM output is switched if the START signal is activated while a warning with
error code 104...106, 111...114, 211, 302, or 303 is indicated. Heating no longer oc-
curs.

Information on the warnings with the respective error codes can be found in section
Error messages [» 37].

8.5 Standby active

The temperature controller is waiting for line voltage.
The following prerequisite has to be met:
* The 24 VDC supply of the temperature controller is switched on.

Reaction of In order to be able to assess the behavior of the temperature controller, refer to the
temperature controller examples of the statuses of the supply voltage and the resulting statuses of the tem-
perature controller in the table. The table represents a chronological sequence.

24VDC Line volt- Status of bits/result
supply to |age
tempera-
ture con-
troller
1. | Off Off Temperature controller and machine control are
not communicating.
On Off No reset, standby active, no alarm
On On No reset, no standby active, no alarm

Sealing process is possible.

4. ' On Off No reset, no standby active, alarm active
Error code 201

Line voltage missing.

5. /On On No reset, no standby active, alarm active
Error code 201

Line voltage is present, but the alarm is not ac-
knowledged.

6. |On On Reset active, standby active, alarm active
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24 VDC Line volt- Status of bits/result
supply to |age
tempera-
ture con-
troller
6. |On On Error code 201
The error number 201 is displayed for as long as
reset is active.
Refer to section Error messages for instructions
on how to acknowledge the error.
7. |On On ® | No reset, no standby active, no alarm
The alarm is acknowledged, i.e. the error is
cleared, and reset is completed.
Sealing process is possible.

8.6 USB interface

ROPEX
Visual®

llustration 11: USB interface
The temperature controller has a USB interface.
The micro USB interface enables a data connection to be set up to ROPEXvisual®, the

ROPEX visualization software.

The visualization software is used for system diagnostics and process visualization.

Downloads Further information can be found in the operating instructions for the visualization soft-
ware ROPEXvisual®. The operating instructions and software can be found on the

ROPEX website, under Downloadbereich.
Menu path Products > Downloads > REGISTER

Tip Enter the search term "visual."

5

If the alarm is acknowledged, but the line voltage is still switched off, error code 901 will immediately be dis-

played. If the line voltage is then switched on and the alarm is acknowledged once again, the temperature

controller goes into measurement and control mode.
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8.7

8.8

AUX interface

AUX

lllustration 12: AUX interface
The temperature controller has an AUX interface.
The AUX interface is used for diagnostics and maintenance purposes.

Built-in clock

The temperature controller has a built-in clock.
The built-in clock can be set and read out using:

» The visualization software; refer to the operating instructions for the visualization
software ROPEXvisual®

A maintenance-free capacitor is used to operate the clock. No battery is needed for
operation.

The temperature controller must remain switched on for at least 3 hours to make sure
the clock’s capacitor is fully charged. When the temperature controller is switched off,
the fully charged capacitor can keep the clock running for approximately 2 to 4 weeks.
If the temperature controller is switched off for longer, the date and time will have to be
set again.

The capacitor is not charged when it leaves the factory.

The temperature controller can be operated even when the clock is not set. This does
not, however, impact how the temperature controller behaves.
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9 Monitoring and error detection

9.1 System monitoring and alarm output

To increase operational safety and prevent faulty heat-sealing, the temperature con-
troller monitors both external wiring as well the internal system.

Error messages and diagnoses are detected by means of hardware and software ap-
plications. This allows the source of faulty operation of the temperature controller to be

localized.

A system fault is reported or differentiated by means of the following indications.

Who reports?

How is the fault
reported?

Meaning

Red ALARM LED
on temperature
controller

Flashes quickly
(4 Hz)

» Execute AUTOCAL functions (error codes
104...106, 211, 302, 303).

Note: If a START signal is sent during this
state, the LED remains illuminated.

Flashes slowly
(1 Hz)

The system configuration is incorrect and
zero calibration (AUTOCAL function) was un-
successful (error codes 111...114); refer to
section Temperature controller configuration
[» 25].

Note: If a START signal is sent during this
state, the LED remains illuminated.

llluminated contin-
uously

Indicates that there are faults that prevent
startup (error codes 101 ...103, 107, 108,
201...203, 304, 307, 308, 9xx).

Tip There are usually external wiring faults.

Output ALARM
(terminal 18)
default®

NOT ACTIVE * When the red ALARM LED on the tem-
perature controller flashes quickly.

* When the red ALARM LED on the tem-
perature controller flashes slowly.

ACTIVE * When the red ALARM LED on the tem-

perature controller remains illuminated.

Error code indi-
cated via the ac-
tual value output
0...10 vDC
(terminals 17+13)

13 voltage levels

In the event of a fault, the temperature dis-
play is no longer required. This is why, in the
event of an alarm, the analog output serves
as the error output. Instead, 13 voltage levels
between 0...10 VDC are output. The voltage
levels are assigned to groups of error codes;
refer to section Error messages.

Error codes

For statuses that require AUTOCAL, or if the
device configuration is incorrect (error codes
104...106, 111...114, 211, 302, 303), the sig-
nal at the actual value output alternates at 1
Hz between the voltage value corresponding
to the error and the end of the scale (10 VDC,
i.e. 300 °C).

If the START signal is present in one of these
states, the voltage value does not change
any more.

& If the output ALARM has a different configuration than the default, the states are reversed; refer to section

Configuring output ALARM [» 25]
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Activating alarm
messages

Who reports? How is the fault |Meaning

reported?
Error code indi- Temperature dis- | If a temperature meter is connected to the
cated via the ac- |play temperature controller’s analog output, the
tual value output temperature indication can be directly as-
0...10vDC signed to the group of the error codes.
(terminals 17+13)

The alarm message can be reset by activating the input RESET or by switching the
temperature controller on/off (24 VDC supply). If the RESET input is used, the alarm
message is not reset until the RESET input is deactivated.

Tip Invalid alarm messages can occur if the temperature controller is switched off. The
alarm messages occur because the operating status of the temperature controller is
not defined.

This must be taken into account when they are evaluated by the higher-level controller
(e.g. a PLC) in order to avoid false alarms.
9.2 Error messages

Tip To facilitate error diagnosis, the temperature controller emits 13 voltage levels via the
analog output. In the temperature controller, the error messages are more precisely
differentiated and encoded as error codes.

The three-digit error codes can be displayed as follows:
» For information on the visualization software, refer to the operating instructions for
the visualization software ROPEXvisual®.

Notes In order to avoid incorrect evaluations, the evaluation of the analog output for the de-
tection of an error message — e. g. in the higher-level control unit — must be carried out
with an adapted tolerance window.

Comply with the analog output tolerances; refer to Technical data.

The following three tables show the assignment of the three-digit error codes to the
voltage level at the analog output. They also contain the causes and the measures re-
quired to remedy the error.

9.2.1 Part 1 of 3: Troubleshooting
The errors are reported as faults.

» The analog output emits constant voltage, the level of which is associated with a
set of error codes.
¢ ALARM LED remains illuminated.
» Alarm output is active.
Error | Analog |Cause Action if heat-sealing Action if machine is al-
code signal band started for the first |ready in operation, heat-
voltage time sealing band not changed
vl
101 0.66 | No current signal Fault area (1 1
102 1.33 | Voltage signal missing Fault area 7)
103 2.00 |Voltage and current signals Fault area &9 Fault area & and &
missing
107 2:66 | Temperature drop And/or fault areas , and B (loose contact)”
108 Temperature spike

7

Refer to the wiring diagram Fault areas and causes [» 40] for further information.
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Error Analog |Cause Action if heat-sealing Action if machine is al-
code signal band started for the first |ready in operation, heat-
voltage time sealing band not changed
[Vl
201 3.33 |Line frequency missing/fluctu- | » Check mains power supply:
ates + Line frequency
202 Line frequency too high / fluctu- | « Harmonics
ates » Voltage fluctuations
203 Line frequency too low / fluctu-
ates
901 4.66 | Line voltage / synchronizing » Check line voltage
signal missing
913 Triac defective » Replace device.
914 Internal error: Comparator in
915 measuring module defective
916 Internal error: Test mode not
ended successfully
917 Jumper for alarm output not » Check jumper.
918 plausible
919 Internal error: Comparator in > Replace device.
measuring mode not plausible
920 Voltage signal not plausible » Check heating circuits:
« Internal error: Voltage * Check relay Kb.
change-over irj measuring  Check voltage signal.
module defecti@ * Do not interrupt voltage signal during AUTOCAL.
> Reset device.
» Restart AUTOCAL.
» Replace device.
938 Internal error: Capacitor in » Replace device.
939 measuring module defective
940
941
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9.2.2 Part 2 of 3: Troubleshooting

The errors are initially reported as warnings.

* Analog output alternates between two values.
* ALARM LED flashes at 4 Hz.
« Alarm output is not active.

After the START signal is activated, the errors are reported as faults.
* Analog output no longer alternates; refer to bold value (e.g. 5.33).
* ALARM LED remains illuminated.

* Alarm output is active.

Error Analog |Error message and cause Action if heat-sealing Action if machine is al-
code signal band started for the first |ready in operation, heat-
voltage time sealing band not changed
[VI®
104 5.33/10 | Current signal incorrect: > Perform AUTOCAL. Refer to fault areas
rectly dimensioned ifications.
105 Voltage signal incorrect: Refer to fault areas & and
» Pulse transformer incor- 9)
rectly dimensioned
106 Voltage and current signal in-
correct:
* Pulse transformer incor-
rectly dimensioned
302 Temperature too low: » Perform AUTOCAL.
* Calibration not performed | And/or fault areas n
* Loose contact and & (loose contact): ?:
* Ambient temperature fluctu-
ates
303 Temperature too high:
» Calibration not performed
* Loose contact
* Ambient temperature fluctu-
ates
211 6.00/10 | Data error » Perform AUTOCAL.

8

9

The voltage at the analog output alternates between the two values.

Refer to the wiring diagram Fault areas and causes [» 40] for further information.
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9.2.3 Part 3 of 3: Troubleshooting

Note This section shows error messages that may occur if the AUTOCAL function is not
ended properly.

The errors are initially reported as warnings.
* Analog output alternates between two values.
* ALARM LED flashes at 1 Hz.
* Alarm output is active.

After the START signal is activated, the errors are reported as faults.
* Analog output no longer alternates; refer to bold value (e.g. 6.66).
* ALARM LED remains illuminated.
« Alarm output is active.

Error | Analog |Cause Action if heat-sealing Action if machine is al-

code signal band started for the first |ready in operation, heat-
voltage time sealing band not changed
[V]10)

111 6.66/10 | Current signal incorrect, cali- Fault area 811) Fault areas , and a

bration not possible as @
» Check configuration (loose wire)

112 7.33/10 | Voltage signal incorrect, cali- | 41t area 11)
bration not possible

» Check configuration

113 8.00/10 | Voltage and current signal in- | 5 it areas 8 and B
correct, calibration not possible

» Check configuration

114 8.66/10 | Temperature fluctuates, calibra-| » Perform AUTOCAL
tion not possible

And/or fault areas , and ﬂ (loose contact)'

9.3 Fault areas and causes

H\ _LEQ

Temperature
controller

HARDWARE

UR
é‘m‘/‘ﬂﬂﬂ#ﬂﬂmf

Illustration 13: Fault areas and causes
The following table explains the possible causes.

Fault area | Explanation Possible causes
Load circuit interrupted after Ug » Wire break, heating element break.
pickup point « Contact to heating element is defective.

'® The voltage at the analog output alternates between the two values.

" Refer to the wiring diagram Fault areas and causes [» 40] for further information.

Page 40 of 60 RESISTRON® RES-5002 VERSION 1 | EN-US



¥ ROPEX

Monitoring and error detection | 9

Fault area

Explanation

Possible causes

Current transformer signal inter-
rupted

* Igmeasurement cable from current transformer inter-

rupted.

Primary circuit interrupted

Wire break, triac in controller defective.
Primary winding of pulse transformer interrupted.
Kb contactor open.

Secondary circuit interrupted before
Ug pickup point.

Wire break
Secondary winding of pulse transformer interrupted.

No U signal

Measurement cable interrupted.

Partial bypass (delta R)

Heating element partially bypassed by conducting part,
e.g. clamp, opposite heat-sealing bar.

8006

Parallel circuit interrupted

Wire break, heating element break.
Contact to heating element is defective.

Total bypass

Heating element incorrectly installed, no insulation at
heat-sealing bar ends or insulation incorrectly installed.

Heating element completely bypassed by conducting part.

Ug signal incorrect

Secondary voltage U, outside of permissible range of
0.4...120 VAC.

I signal incorrect

Current I, outside of permissible range of 30...500 A.

Turns incorrectly passed through
current transformer

Check number of turns:
Two or more turns required for currents < 30 A.

8 060 8

Internal device fault / no line volt-
age

Hardware fault:
Replace temperature controller.

Jumper for alarm output defective or not in correct posi-
tion.

No line voltage.
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10 Replacing heating element

A WARNING
Hot surfaces pose a risk of burns

The heating element is very hot when it is operating.

» Allow all system components to cool off.

Replace the heating element in the event of:

Mechanical defects, bending or deformation

» Scaled or oxidized ends of heating elements

Burned in residue
Damaged coatings, e.g. copper or Teflon surfaces

Prerequisite The following requirements have to be met:

» The heating element is cooled to ambient temperature.

+ All of the components near the heating element have cooled off:

 Silicone
* PTFE cover
+ Sealing bar

To replace the heating element, proceed as follows:

1.

6.

Disconnect the supply voltage from the temperature controller (all-pole), verify that
the circuit is de-energized and secure to prevent being switched on again.

Remove heating element.
Install heating element.

Burn in the device.
Information can be found in the sections Burning in heating element [» 26] and
Automatic zero calibration AUTOCAL [» 31].

Every time the heating element has been replaced, perform zero calibration with
the function AUTOCAL.
Reason: Tolerances related to the production process can impact the resistance
of the heating element.

Check the temperature coefficients of the heating element.

= Heating element has been replaced. Burning in and calibration have been per-

formed.
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0

Maintenance

NOTICE

Dust deposits can impair proper functioning.
Dust can hinder proper functioning of the temperature controller.

» When it is de-energized, dust can be removed from the temperature controller with
dry compressed air.

» Install a temperature controller in the electrical cabinet or terminal box for protection
class IP 54 or higher.

NOTICE

Contamination with liquids can impair proper functioning

Contamination with liquids can hinder proper functioning of the temperature controller.

» Install a temperature controller in the electrical cabinet or terminal box for protection
class IP 54 or higher.

The temperature controller requires no special maintenance.

Regular inspection and/or tightening of the terminals — including the terminals for the
winding connections on the pulse transformer — is recommended.
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12 Disposal

This device is subject to directive 2012/19/EU concerning the reduction of the increas-
ing amount of waste of electrical and electronic equipment and the disposal of such
waste in an environmentally sound way.

To guarantee proper disposal and/or to recover reusable materials, please take the
device to a designated municipal collection point for electrical and electronic devices.

Observe local regulations.
The device can also be returned to the manufacturer instead.
The device shall not be disposed of as residual waste.
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13 Technical data

13.1 Technical data

@ NOTICE

Risk of defects and loss of warranty when operation of the device does not
comply with technical specifications

Operating the device in noncompliance with the technical specifications can cause de-
fects and result in loss of warranty.

» Comply with the technical specifications.

Element Technical data
Type of construction  Installation in an electrical cabinet

* Snaps onto a standard top hat rail TS35 (35 mm) pursuant to EN 50022
Dimensions Base area 90 x 75 mm

Housing depth: 113 mm
Depth including terminals: 135 mm

Line voltage If connected between neutral conductor and an outer conductor:
* 110 VAC -15 %...300 VAC +10 %

If connected between two outer connectors:
* 110 VAC -15 %...480 VAC +10 %

Note: The voltage between the line conductor and ground shall not be more than 300
VAC.

Power supply system » Balanced TN or TT system

« Installation category IlI

Note: Operation in an IT system is permitted only in agreement with ROPEX. Consult
ROPEX,

Line frequency 47...63 Hz
automatic adjustment to frequencies in this range

Current consumption * Inax = 5 A (duty cycle = 100 %)

max. e .. = 25 A (duty cycle = 20 %, cycle duration 1 min)

(primary current of pulse

transformer)

Supply voltage * 24 VDC, l,.x = 200 mA (control mode), 1 A (switch-on current)

Tolerance: £10 %
* SELV or PELV supplied from max. 300 VAC, Cat Il
Measuring range » Secondary voltage Ug: 0.4...120 VAC
» Secondary current Ig: 30...500 A (with current transformer PEX-W5)

Terminals 5+7

Refer to the application report for more information.

Temperature measure- | 300 °C
ment and control range

Temperature coefficient | 1100 ppm/K
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Element

Technical data

Analog/setpoint input
Terminals 13, 14, 15, 16

e Terminals 13+16:
Voltage 0...10 VDC, | ., =5 mA
0...10 VDC corresponds to 0...300 °C

* Terminals 13+14+15+16:
linear potentiometer PD-3 (R = 2 kQ)
0...2 kQ corresponds to 0...300 °C

Output for reference
voltage Uger

Terminal 15

Uger = +10 VDC/£ 5%, | 10x = 5 MA

Digital logic level

Terminals 5, 6, 7

LOW (0 V): 0...2VDC
HIGH (24 VDC): 8...30 VDC (power consumption max. 6 mA)

Protected from polarity reversal

Analog/actual output

Terminals 17+13

0...10 VDC, |l 0 =5 mA
0...10 VDC corresponds to 0...300 °C
Precision: £1 % plus 50 mV

Alarm output

Unex < 3V (saturation voltage), short-circuit-proof

Terminal 18 o = 02 A
Configurable with the aid of the jumper.
Power loss max. 20 W

Ambient conditions

* Max. altitude: 2000 m
* Ambient temperature: +5...+45 °C

* Maximum relative humidity:
80% at temperatures up to +31 °C, decreasing linearly to 50% relative humidity at
+45 °C.

Degree of protection

IP20

Protection class

Protection class |

Weight

Approx. 0.5 kg (incl. Terminal strip)

Housing material

Thermosplastic layer: Polycarbonate (PC)

Connecting cable
(type / cross sections)

* Rigid or flexible; 0.2...2.5 mm? (AWG 24...12) plug-in terminals
* Plug-in terminals: Torque: 0.5...0.6 Nm (screwdriver: SZS 0.6 x 3.5 mm)
Note: If ferrules are used, they must be crimped in accordance with DIN 46228 and

IEC / EN 60947-1. This is essential to ensure proper electrical contact in the termi-
nals.

13.2

0

How to order

NOTICE

Malfunctioning due to use of devices from other manufacturers
Devices from other manufacturers can lead to malfunctions in the control loop.
» Use only original ROPEX accessories.

» Use only system components manufactured by ROPEX or that are approved for
use with ROPEX equipment.

Page 46 of 60

RESISTRON® RES-5002 VERSION 1 | EN-US



¥ ROPEX

Technical data | 13

Continuous current 50 A, 520 VAC
(with UL and CSA certification)

lllustration Device Article number
Temperature controller RES-5002 7500200
System components

Current transformer PEX-W5 885107

: Line filter LF-06480 885500

{ r‘ Continuous current 6 A, 480 VAC
b . | (with UL certification)
e N . )

Line filter LF-35480 885506
Continuous current 35 A, 480 VAC
Line filter LF-10520 885504
Continuous current 10 A, 520 VAC
(with UL and CSA certification)
Line filter LF-20520 885510
Continuous current 20 A, 520 VAC
(with UL and CSA certification)
Line filter LF-30520 885511
Continuous current 30 A, 520 VAC
(with UL and CSA certification)
Line filter LF-50520 885509

Pulse transformer

» For design and order specifications, refer to
the application report

» Design pursuant to EN 61558

« Available with UL certifications and thermal
switch, if necessary.

Lines

For design and or-
der specifications,
refer to the appli-
cation report

Potentiometer PD-3 with digital knob

881103

VERSION 1 | EN-US

RESISTRON® RES-5002

Page 47 of 60




13 | Technical data

¥ ROPEX

Illlustration

Device

Article number

Upstream transformer

An upstream transformer can be individually de-
signed and supplied upon request.
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EU Declaration of Conformity

The Manufacturer

ROPEX Industrie-Elektronik GmbH
Adolf-Heim-Str. 4

74321 Bietigheim-Bissingen
Germany

hereby declare that the following product

Designation RESISTRON® temperature controller
Type RES-5002 Article number 7500200
Operating principle Impulse sealing of films and plastics

is in conformity with the provisions of the following EU directives (inclusive amendments)
» 2014/30/EU Electromagnetic Compatibility Directive (EMC Directive)

» 2014/35/EU Directive on electrical equipment designed for use within certain voltage limits (Low Voltage
Directive)

« 2011/65/EU Directive on the use of certain hazardous substances in electrical and electronic equipment
(RoHS Directive)

References of standards for this declaration of conformity, or parts thereof:
Harmonized standards of Europe:

« Safety
o EN61010-1:2010+A1:2019 / IEC 61010-1:2010+A1:2016
Safety requirements for electrical equipment for measurement, control, and laboratory use - Part 1:
General requirements
o ENIEC 61010-2-030:2021 / IEC 61010-2-030:2017

Safety requirements for electrical equipment for measurement, control, and laboratory use - Part 2-030:
Particular requirements for equipment having testing or measuring circuits
» Electromagnetic compatibility
> EN IEC 61000-6-2:2019
Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity standard for industrial en-
vironments
(Immunity: Severity level industrial)
> EN IEC 61000-6-4:2019
Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission standard for industrial en-
vironments
(Emission: Limit class A)
» Restriction of hazardous substances

o EN IEC 63000:2018
Technical documentation for the assessment of electrical and electronic products with respect to the re-
striction of hazardous substances

Note
This declaration of conformity certifies that the product itself complies with the above-mentioned directives.

The CE mark on the product does not relieve the machinery manufacturer of his duty to verify the conformity of
the completely installed, wired and operationally ready system in the machine with the EMC directive.

W900412 | 05/2024 | en-US
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Comments

RESISTRON® temperature controllers with accessories are not independently operable devices. They are used
by the machinery manufacturer to form a sealing system by adding EMC-relevant components such as filters,
transformers, heatsealing bands and wiring. The final configuration may vary significantly in terms of
performance and physical dimensions.

All information provided by us in connection with the line filter is merely intended as a guide and is based on a
typical system setup. It serves to demonstrate that compliance with the EMC directive can be achieved by using
a line filter that is suitable for the overall system.

The line filter and current transformer must, however, be determined on the basis of the respective application.

We also wish to point out that the transformer which is used must be designed in accordance with VDE 0551/
EN 61558 or UL 5085 for safety reasons.

Bietigheim-Bissingen, May 15, 2024

T

Uwe Dietrich | Director Research & Development

W900412 | 05/2024 | en-US
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15 Appendix

The following pages show examples for the arrangement and wiring of the system
components in the electrical cabinet as well as examples comparing the right way and
wrong way to wire the devices.
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15.2 Examples of electrical connections

Connection to one heating element

=1l l ”“[;/

0]

Z()
5

(]
1
L— 2

lllustration 14: Component wiring, example 1

Example 1 » Connect the measurement cable (1) directly to the heating element.
Background information: To prevent measurement errors caused by unintention-
ally measuring the line resistances, do not connect to the pulse transformer (3).

» Lay the lines going in opposite directions close together.

PRIM SEK

o =SS\ Bl ===
— |

PEX-|
885

()

o o

1
2

lllustration 15: Component wiring, example 2

Example 2 » When objects have to be circumvented, especially iron or steel parts such as I-
beams (1), lay the lines going in opposite directions on the same side whenever
possible.

» Laying measuring cable (2) as twisted pair.

3/\/’\/\? D O & G

PRIM.  SEK. 2 PRIM. SEK.

—

lllustration 16: Component wiring, example 3

)
()

1
2
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Example 3 If plug connectors or clamping points (1) have to be installed between the pulse trans-
former (2) and the heating element, the measurement cable has to be connected with
its own clamping points. This prevents measurement errors caused by low contact re-
sistances in the clamping points.

Parallel connection

S OCOCOOOOOg l//\/’\?
)

PR SEK 2. PRIM. SEK yay

7

lllustration 17: Component wiring, example 4

Example 4 » Connect the measurement cable (1) directly to one of the two heating ele-
ments (2).
Background information: To prevent measurement errors caused by measuring
the supply line resistance, do not connect to the pulse transformer (3).

U, U,
PRIM.  SEK. I
2 U U

PRIM. SEK.

LN/QW S —
] 5 W

lllustration 18: Component wiring, example 5
Example 5 » When objects have to be circumvented, especially iron or steel parts such as I-
beams (1), lay the lines going in opposite directions on the same side whenever
possible.
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» Laying measuring cable (2) as twisted pair.

/72 u, v,

)
5 |- =SS
L‘ \/\/\/\/\_l

0

1
2

W
| A aayyyys

lllustration 19: Component wiring, example 6

Example 6 Using plug connectors (1) with parallel connection can negatively impact control accu-
racy.

-

:
i
:

NS FMN\—

lllustration 20: Component wiring, example 7

Example 7 Significant differences in the length of the supply line (1) to the two heating elements
negatively impact the accuracy of the temperature.
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Series connection

PRIM SEK 2 . PRIM SEK

i I

Pt Pt
2 I

lllustration 21: Component wiring, example 8

Example 8 » Connect the measurement cable (1) directly to the heating element (2)
Background information: To prevent measurement errors caused by unintention-
ally measuring the line resistances, do not connect to the pulse transformer (3).

ra ! nil v s

PRIM SEK PRIM SEK

= e

««

()

=S

1
2

lllustration 22: Component wiring, example 9

Example 9 » When objects have to be circumvented, especially iron or steel parts such as I-
beams (1), lay the lines going in opposite directions on the same side whenever
possible.

» Laying measuring cable (2) as twisted pair.

3//\/’&? O & G

PRIM.  SEK. 8 PRIM SEK .

gL =l P
ST WA

lllustration 23: Component wiring, example 10

Example 10 Installing plug connectors or clamping points (1) between the pulse transformer and
the heating element can cause measurement errors.
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» To prevent measurement errors caused by the contact resistances at the clamping
points, use separate clamping points (2) to connect the measurement line to one
of the two heating elements.

Rl < A

PRM  SEK. 2 PRIM. SEK
4 Hl

| |

)
0]

lllustration 24: Component wiring, example 11
Example 11  » If the heating elements switched in series are far apart from one another, lay the
lines going in opposite directions (1) close together.

» To prevent measurement errors caused by the resistance of the connecting line,
connect the measuring line (1) directly to one of the two heating elements.
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Power supply system

Primary current
Pulse transformer
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Anmartbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroseluyeHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam npogax n noaaepkm obpawjanTtecs:

MBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
UpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
JNvneuk (4742)52-20-81

KazaxcTtaH +(727)345-47-04

MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12

HoBoky3aHeLk (3843)20-46-81
Hos6pbck (3496)41-32-12
Hosocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
Mckos. (8112)59-10-37

Mepwmb (342)205-81-47

Benapycb +(375)257-127-884

PoctoB-Ha-[oHy (863)308-18-15
PsasaHb (4912)46-61-64

Cawmapa (846)206-03-16
CankT-MeTepbypr (812)309-46-40
Capartos (845)249-38-78
CeBacTonornb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponornb (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y36ekucran +998(71)205-18-59

an.noyta: rxe@nt-rt.ru || cant: https://ropex.nt-rt.ru/

Tonbattn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Ya3 (3012)59-97-51
Ydha (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Yura (3022)38-34-83
AxyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusuma +996(312)96-26-47
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